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ABSTRACT 

Plant indicator species and longitudinal paleobotanical 

data were used as independent measures to document the human 

ecological record of the contact period in southern Marin 

County, California. These data suggest that material cultural 

and documentary records are insufficient for examining changes 

in land management and use during the contact period. 

Three phases of the contact period were delineated in the 

study area. Prior to A.D. 1579, Western Miwok peoples had not 

encountered Europeans face to face. This early phase of the 

contact period is marked by the possible introduction of New 

World species through passive cultural vectors. Two brief 

encounters between the Miwok and Europeans between A.D. 1579 

and 1775 constitute the second phase. Introduced and weedy 

plant species from fossil samples appear to confirm these 

encuentros, and confirm the material cultural evidence for 

intermittent and protracted contact during the third, and 

final phase of the contact period. 

Modern and fossil pollen samples suggest that the 

intensity of human disturbance is geographically stratified 

and related to exploration, procurement, and management of 

specific resources. Coastal prairie, the redwood forest, and 



17 

San Francisco Bay salt marshes were the most affected by the 

second phase of the contact period. 

Shifts in vegetation diversity and increases in the 

numbers of introduced and weedy species were compared between 

ruderal and undisturbed contexts. These data were used as 

analogs to monitor the final phase of contact between A.D. 

1775 and 1817. Hypotheses derived from ethnohistoric and 

ethnographic sources that suggest rapid shifts in land 

management practices and changes in plant representation were 

corroborated by some pollen data. Specifically examined were 

the ecological responses to the suppression of anthropogenic 

burning, changes in land tenure and parcelization, and the 

initiation of grazing and logging practices. 

The cumulative impacts of introduced plants, shifts in 

land management from Miwok to Euroamerican-dominated resource 

procurement and subsistence practices, and ecological 

responses of plant species suggest that the contact period 

might better be defined on ecological terms rather than by 

purely material cultural or ethnographic definitions. In 

southern Marin County, paleobotanical data provide a 

measurable indication of the ecological character of the pre

contact landscape and the cultural processes that effectively 

altered its character during the contact period. 
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CHAPTER 1 

INTRODUCTION 

Statement of the Problem 

The Western Miwok were a prehistoric hunting, gathering, 

and collecting people who inhabited the Northern San Francisco 

Bay shore region more or less continually from 3,500 yrs. B.P. 

to their initial encounter, or encuentro, with Europeans in 

A.D. 1579. Their descendants continue to live in this region 

and other portions of northern California to the present day. 

In the late 1700s a series of events took place that 

altered their homeland and their lives forever, and changed 

the ecology of the Marin peninsula. That the impacts of the 

ensuing contact period affected the Miwok population's health, 

social str>.J.cture, organization, and settlement pattern is well 

known; what is not known with certainty are the more subtle 

human ecological changes that must have occurred to the Marin 

landscape, how the interplay between the Miwok people and 

their plant resources was affected by European institutions, 

and what the long-term ecological impacts of the contact 

period were for the vegetation communities of this peninsula. 

Could the contact period be addressed in ecological terms 

and could botanical indicators be used to measure the type, 
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rate, and timing of human ecological changes during this time 

period? Which vegetation communities experienced the most 

drastic changes during the contact period, and what land 

management shifts took place during this time? What methods 

could be useful for measuring these changes in the 

paleoecological record? 

These questions are important because in their solutions 

and understanding comes an appreciation for our own 

relationship and responsibility to the environment, the 

tolerances of human populations and botanical species to 

human-induced changes in ecosystems, and the resilience of 

human adaptive strategies for dealing with intermittent and 

protracted change in specific environments. 

The research described herein is a contribution to on

going paleoecological studies that shed light on these 

important problems in North American prehistory and culture 

change during the contact period. In attempting to determine 

the relationships between human groups and their plant 

resources I have synthesized what is known from archaeological 

data, information derived from actual accounts of human use of 

the region at the time of contact, and ethnographic studies, 

and produced a series of testable hypotheses about land 

management shifts during three phases of the contact period. 

My immediate goal was to produce a synthesis of materials 

that could be applied to contact period culture change as 
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That portion is largely a 

substantive contribution to Western Miwok and European 

interactions between approximately A.D. 1400 and 1817. The 

use of independent paleoecoloqical records paired with modern 

plant community information to test the hypothesis generated 

by anthropoloqical data is a methodoloqical contribution that 

can be used to address a large number of substantive questions 

of current importance to archeoloqists, including those 

pertinent to the ecological circumstances and cultural 

landscapes of the contact period. Insofar as I have bequn to 

explore a few of these questions of land management and use, 

human disturbance and predictability of botanical indicators, 

and potential long-term ecoloqical consequences of introduced 

plants, human activities, and bioqeoqraphic changes in plant 

species, this research also makes a contribution to theory 

building and testing with wider implications for archaeology 

and human ecology. 

These chapters summarize my attempt to assess variable 

data sets and their contributions to understanding Western 

Miwok people's relationships with the land and botanical 

resources during the approximately 400 years between A.D. 1400 

and 1817. In this study I incorporated the original field 

notes, site records, and primary ethnohistoric and 

ethnographic documents previously unavailable to 

archaeologists working in the Central California region. I 
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also incorporated techniques and data sets that have not been 

used together before, and used computerized data management 

systems to encode, store, retrieve, and display both 

paleobotanical data. The study is both locally applicable 

{see Figure 1.1) and regionally significant to other coastal 

areas in California that were contacted by Euroamericans 

during this period. 

The paleoe~ological reconstructions derived from fossil 

sediment cores depict Late Holocene conditions within three 

distinct plant communities from A.D. 1000 to the present. The 

changing plant species of these communities are described, 

quantified, and compared for each phase of the contact period. 

These data are then compared to transects of modern surface 

samples representing 11 plant communi ties in the study 

area. Disturbance indices constructed by examining pollen 

from transects of paired modern surface samples can be use to 

assess similarity or differences with fossil species presence 

or absence, and are used to suggest analogs for disturbance 

history during the contact period. 

Research Desiqn 

The research design for this study contains the following 

discrete elements and procedures. These elements include 

-----------------
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reviewing the spatial, temporal, and research contexts of the 

encuentro and the contact period, assessing the categories of 

data applicable to the research question, determining the 

value of the data types, producing testable hypotheses from 

these data, 

independent 

hypotheses. 

and, finally, assessing the contributions of 

pollen and plant macrofossil data to these 

Ultimately the goal of this research is not only 

a test of the data but of the resolution of particular methods 

for answering critical questions about culture change in the 

contact period. 

Although efforts to define the archaeological and 

ecological conditions in Western Miwok societies at the time 

of contact have been attempted before (C. King 1978), to date 

none has had the opportunity to use both high quality 

paleoecological data and more traditional forms of material 

cultural and documentary data to answer these questions. The 

data are scattered, the primary sources scattered and 

difficult to evaluate, and the Holocene records too difficult 

to obtain, extract, and analyze by nonspecialists. Therefore, 

such research problems have not been pursued. 

While archeologists wrestle with how the phenomena of the 

contact period may be discerned from material cultural 

remains, I argue that it cannot be defined based on 

archaeological records alone. There is a growing awareness in 

anthropology concerning the ambiguities in terminology used to 
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describe the period. I contend that the lack of evaluation 

accorded multiple tiers of highly diverse data is in part 

responsible for these ambiguities, and I address this issue by 

using four different data sets in logical progression. 

The four categories of data include, (1) archaeological 

records from previously excavated sites, (2) ethnographic 

materials only recently made available for study, (3) primary 

ethnohistoric documents, and (4) paleobotanical records 

derived from original fieldwork by the author. 

Field notes, reports, and clearinghouse records formed 

the bulk of the database examined for archaeological 

information. Extensive field surveys undertaken by the author 

be~ween 1985 and 1988 were used to verify archaeological data 

obtained from field notes and site forms on file at the 

Northwest Information Center, Sonoma State University, the 

archives of the Lowie Museum, University of California, 

Berkeley, and the Treganza Museum Collections and Archives, 

San Francisco State University. Archaeological data suggested 

that the contact period was made up of three separate phases 

that varied in contact intensity, location, and ecological 

effects. 

Specific ethnographic information provided by Western 

Miwok informants between 1905 and 1932 contained recollections 

of pre-1900 patterns of land management, plant species 

representation and location, historic land management changes, 
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and possible mechanisms for change not available from material 

cultural records. These data were used to frame the initial 

hypotheses concerning the human ecology of the contact period 

that was made more timely by the application of primary 

ethnohistoric documents. 

Translations of all ecologically pertinent data from 

Euroamerican documents concerning Western Miwok land 

management, plant communities, and species representation 

within the study area was used to refine ecological hypotheses 

for each phase of the contact period. 

Then, anthropological and ecological data were used to 

assist in the selection of three ponds located in a west to 

east transect across the study area. Radiocarbon analysis of 

the sediments was used to bracket the samples applicable to 

the contact period. Pollen and plant macrofossils sampled at 

close intervals from sediment cores at these sites were used 

to test the human ecological hypothesis generated by other 

data. For example, the fossil pollen cores are stratified 

geographically in relation to introduced plant dispersal 

history. The Mud Lake site was expected to contain the 

earliest botanical indicators of contact (introduced species 

and disturbance plants), and the inland Lower Hidden lake site 

was expected to have introduced plants appearing significantly 

later in the core. Modern pollen surface samples were used to 

suggest past trends in human disturbance based on pollen 
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zonation and plant assemblage specificity. 

Organization of the Dissertation 

The remainder of this chapter is devoted to placing the 

study area and research problem in spatial, temporal, and 

research context. This is accomplished by a brief review of 

the natural history of the Marin peninsula, an overview of the 

culture history and chronological frameworks used to describe 

the Western Miwok, and a brief history of the archaeological 

research in the study area Chapter 2 consists of a review of 

contact period terminology and research, and applied 

paleoecological methods used to reconstruct Late Holocene 

environments in Central California. 

Chapter 3 describes the methods and data acquisition 

techniques used to construct the hypotheses concerning the 

human ecology of the contact period. Preliminary analyses and 

products of the ethnographic research are described in Chapter 

4 and Chapter 5 covers the preliminary analyses and products 

of the ethnohistoric materials pertinent to the western Miwok 

people. 

Chapter 6 summarizes and synthesizes the results of the 

data analysis. Pollen diagrams of the modern pollen surface 

samples and the fossil sediment cores are presented and 

analyzed. Evidence for introduced plants and those species 
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that are indicative of ruderal, or disturbed habitats are 

discussed and compared from modern and fossil contexts. 

In Chapter 7 the results of the research are assessed and 

the effectiveness of the data sets for answering the research 

questions posed in the Introduction is summarized. This 

chapter includes a discussion of the strengths and weaknesses 

of the research and closes with a redefinition of the contact 

period. 

Spatial Context 

The study area is located in southern portion of the 

Marin County, California, immediately north of the San 

Francisco Bay and metropolitan area (see Figure 1.1). Notable 

natural landmarks of the 588-square-mile peninsula include 

Mount Tamalpais, which is located in the central portion of 

the main peninsula, the Point Reyes Peninsula, which borders 

the western portion of the study area, and the Chilefio and San 

Anselmo Creek watersheds to the north. The southern boundary 

consists of the rugged escarpments of the Marin Headlands and 

low, rolling hills that front San Francisco and San Pablo 

Bays, to the east. 

The horizons beyond but visible from the upland portions 

of the study area are defined by distinctive geologic features 

produced by a linear, submerged subduction zone located due 
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west off the Marin coastline. This subduction zone is an area 

characterized by uplifted, contorted, sedimentary features 

that were once submarine, as in the Marin Headlands, and 

paralleled by the continuously active San Andreas Fault trace. 

The trace physically separates the Point Reyes Peninsula from 

the Marin peninsula proper and it is outlined by Bolinas 

Lagoon, the Olema creek drainage, Tomales Bay, and Bodega Head 

from southeast to northwest along the western edge of the 

peninsula proper. 

With the exception of Mount Tamalpais in Marin proper, 

and Mounts Wittenberg and Vision on the central portion of the 

Inverness Ridge running the length of Point Reyes, the 

elevations in the study area are lowest along the Pacific 

ocean and bay shore perimeter to the west and east, 

respectively. The highest elevation is the East peak of Mount 

Tamalpais at 808 m {2, 586 ft). Prominent ridges include 

Bolinas Ridge (1,300 to 1,600 ft) which parallels the Olema 

Valley and Big Rock Ridge (1,887 ft) located in eastern Marin 

between San Rafael and Novato (see Figure 1.1). 

Physiographically the study area is located in the 

westernmost section of the Coastal Geomorphic Province, and 

has three physiographic regions: the rugged coastal range 

that extends from sea level at the Pacific Ocean to Mount 

Tamalpais; nearly level alluvial fans and plains and 

floodplain in the intermountain valleys and range from sea 
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level to 500 ft; and the low lying tidal marshes along San 

Francisco and San Pablo Bays that range from 2 feet below to 

10 feet above sea level (Kashiwagi 1985:2). 

Numerous intermittent creeks that flow for short times 

during the winter drain most of the study area. (see Figure 

1. 1) • Estero Americano, Estero de San Antonio, Walker, 

Olema, and Lagunitas Creeks drain the western portion of the 

study area and flow into Tomales Bay. San Antonio, Novato, 

Miller, and San Anselmo creeks flow into San Pablo and San 

Franci.;;co Bays and drain the eastern portion of the study 

area. These creeks supplied the only sources of permanent 

surface water until the first of six surface impoundments in 

reservoirs were constructed beginning at the turn of the 

twentieth century by the Marin Municipal Water District. 

Groundwater is available in the form of seeps and springs 

that occur at the contact between permeable water-bearing 

sandstones and cherts that overlay :more impervious basalt 

outcrops of the Franciscan Formation. These contacts are most 

apparent in the eroded headlands along the main peninsula 

periphery, the eroded upland slopes of Mount Tamalpais, and 

along the disjunction formed by the San Andreas fault trace. 

Freshwater marshes are the least common of all ecosystems 

extant in Marin in part due to historic changes in land use 

and drainage patterns. 

The geology of the main peninsula is called the 
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Franciscan Formation, which comprises sedimentary layers of 

late Miocene { 12 to 2 6 m. y. a. ) sandstones ( greywacke) , 

siltstones, metabasalts, "ribbon," or biogenic (radiolarian) 

cherts, serpentine, and some high grade metamorphic rocks. 

Small remnant outcrops of anomalous metamorphic rocks that are 

resistant to erosion appear at Ring Mountain and portions of 

Mount Tamalpais. Where drainages have eroded through the 

upland landscape, layers of Pliocene age deposits have been 

exposed. The geology of the main peninsula is highly deformed 

and has a limited amount of fossil preservation. 

The Point Reyes Peninsula, in contrast, is dominated by 

granitic uplands which originated during the Tertiary period 

and whose geological origins may have been the western coast 

of Mexico. The peninsula, bounded on the west by the San 

Andreas fault, has been moving in a northwesterly direction at 

about 1 em annually. Significantly older (possibly 

Paleozoic?) rem.."lants of metamorphic schist and limestone exist 

in and upon the granites. The western, uppermost formations 

on Point Reyes are Miocene and Pliocene in age and are 

composed primarily of conglomerates and marine sandstones and 

shales. 

The reddish-hued sand and silt-sized particles derived 

from Franciscan formation rocks on the mainland, and the white 

to yellow sand sized particles from the Point Reyes peninsula 

have all been produced by local erosion and decomposition 
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processes affecting parent materials, and produced two very 

distinctive types of soil series. Besides these residual 

soils, approximately 15 percent of the soils in the study area 

are water-deposited and alluvial in origin. These soils occur 

in the low-lying, narrow, west to east trending valleys, and 

along ocean and bay side semi-permanent lagoons, estuaries, 

and inlets. seventeen major soil units have been mapped 

within the study area (Kashiwagi 1985: 5-12). Exceptional soil 

types include ultrabasic, thin soils that have developed over 

serpentine rocks which are intrusive in the Franciscan 

sedimentary and volcanic outcrops. This magnesium iron 

silicate supports unique, endemic populations of plants 

(Kruckeberg 1984). 

Five major soil types are presently used for agricultural 

purposes, including dairy, poultry, and truck farming. At 

least three types are committed to watershed management and 

water reservoir/lake storage. The remainder of the land is 

primarily residential-intensive, and, since World War II, 

urbanization, water development and park acquisition have 

reduced the farmed areas. Although the dairy industry, 

timber, mineral, and oil exploitation were once components of 

the economy of the study area, today residential qrowth, 

watershed protection, greenbelt, and some light industry are 

the four primary land uses. 

The climate of the study area is typical for most places 

- - --------------------
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in the coastal California province south of Cape Mendocino and 

is frequently called Mediterranean. Under the Koppen 

classification it is a warm, middle latitude climate in which 

potential atmospheric evaporation is exceeded by precipitation 

or fog, dry in summer and wet in winter with the average 

temperature in the warmest month rarely getting above 71 

degrees Fahrenheit. Topography limits and favors oceanic 

influences in the summers and creates diverse local 

temperature conditions within the study area. In the winter 

the contrasts in temperatures are less marked, but unequal 

distribution of precipitation is more likely. The upper 

elevations such as Mounts Tamalpais and Vision receive more 

moisture than the surrounding valleys, and the west coast 

receives more ~~an the eastern bay shore edge. 

Approximately 95 percent of the precipitation falls 

between September and May, with December, January, and 

Febr~ary being the wettest mont~s. Average yearly rainfall 

ranges from 19. 6 inches at Point Reyes Lighthouse to 54. 7 

inches at Kent Lake north of Mount Tamalpais. 

Temperatures are extremely mild along the coast and vary 

on average vary only four degrees between January and July 

(49.8 versus 53.7 degrees Fahrenheit). Inland temperatures 

during this same period range from the approximately 45 to 95 

degrees. This geographic variability in temperatures is due 

to fog, or condensing moist air over colder ocean waters along 
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the coastline that is blocked from extension into coastal 

valleys from ridges and mountains. Forming between 500 to 

2,300 feet, fog in the study area frequently becomes entrapped 

by an inversion layer of warmer air above it, and thus affects 

vegetation composition, which is elevationally stratified as 

a result of relative available moisture. Fog contributes to 

fog drip, or available moisture that condenses on upper 

elevation trees and shrubs and drips downwards to the soil and 

low lying vegetation. Fog also reduces evapotranspiration 

from plants and contributes to the present distribution of 

such species as redwood, Douglas fir, and yew. Between April 

and early October fog is more common along the coast, whereas 

valley fog is far more common in the winter months between 

November and March (Patton 1956). Despite the moderate nature 

of the climate, microclimates in the study area exhibit 

extreme differences due to topography and geographic location. 

Temperatures in east and south facing canyons can be upwards 

of 14 degrees higher than ocean bluffs and opposing slopes 

(Evens 1988). 

The majority of the lands in the study area support a 

North Coastal Woodland Biotic Community (Howell 1970:5-27; 

Shuford and Timossi 1989; Evens 1988:44-55) and the plants 

belong to the cismontane California Floristic Province 

(Hickman 1989). Vegetation has been shaped by broad scale 

changes in topography, climate, and plant diversity since the 
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Tertiary Period (Axelrod 1977). 

Botanical surveys within the county reflect a high degree 

of endemism, extremely diverse plant communities 

characteristic of Mediterranean climates, and two overlapping 

floral provinces. The majority of the modern vegetation within 

the study area has components of the flora from the Northern 

Coastal Province, also called the temperate, mesophytic forest 

(Daubenmire 1978:145). Redwood, Douglas fir, closed-cone pine 

forests, and mixed conifer-hardwood woodlands occur on 

rockier, more shallow soils of the uplands and ridges, and 

steep valleys protected from salt-laden ocean winds. Northern 

oak woodland, oak parkland, and riparian communities are more 

common on the deeper soils on rolling hills and valleys and 

the eastern bay shore periphery. Significant coastal prairie 

and coastal scrub, and soft chaparral communities once 

dominated the ocean facing lowlands, terraces, and slopes on 

the western periphery. Today these communi ties are more 

commonly scrub and chaparral species, with the latter found on 

the inland side of the Mount Tamalpais on south and east 

facing slopes. Riparian communities exist in the more mesic 

locations, particularly in low lying valleys, drowned lagoons, 

salt water estuaries, and sedimented bay zones. Of all the 

plant communities, the grasslands have undergone the most 

profound changes since prehistoric times. Native bunch grass 

perennials were once far more abundant than they are now. On 
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average these perennials make up less than 5 percent of the 

total herbaceous cover in grasslands today and are dominated 

by nine grass species. These are stipa pulchra, Koeleria 

cristata, Poa scabrella, Melica impefecta, Elvmus triticoides, 

Danthonia californca, Bromus carinatus, Festuca rubra and ~ 

californica (Robbins 1940:11). 

More detailed descriptions of flora (Shuford and Timossi 

1989; Hickman 1989) and overviews of fauna (Evens 1988) 

generally appropriate to the study area are not discussed at 

length here. 

Archaeologically the study area is located in the 

Littoral Zone of the prehistoric West Central California 

cultural region and identified with Proto-Miwok and Western 

Miwok language groups. Seven counties bordering on San 

Francisco Bay are encompassed by this area. In addition to 

the Marin peninsulas and portions of western Sonoma, the 

Farallons, Angel, Tiburon, De Silva, and the Marin Islands are 

included within the ethnographic boundaries of the Western 

Miwok dialect of the Penutian language stock (Moratto 

1984:556). 

Temporal Context 

The temporal context of this research is influenced by 

both natural and cultural parameters. Basal radiocarbon dates 
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from three fossil sediment cores taken within the study are 

range from A.D. 970 +/- 145 yrs to 1040 +/- 195 yrs (see 

Figure 3. 2) • Surface pollen sample transects extend the 

vegetation record up to the present time. This cumulative 

900-year paleoecological record is partially coterminous with 

the end of the Late Horizon prehistoric occupation of Western 

Miwok in southern Marin, and it incorporates all three phases 

of the contact period as defined by archaeological, 

ethnohistoric, and ethnographic records. 

The construction of the first Spanish mission on the 

Marin peninsula in A.D. 1817 and the initiation of formal 

recordkeeping by that institution delimit the formal end of 

the contact period. The phases of the contact and subsequent 

historic periods, the prominent ecological events that took 

place in each, and information relating to the acculturative 

processes occurring in each are summarized in Table 1.1. 

The four centuries between A.D. 1417 and 1817 represent 

three distinctive phases of the contact period. Each phase is 

represented by ecological processes that can be documented, 

measured, and compared. 

The nature of the differences in the acculturative 

process noted in Table 1.1 were initially documented by Spicer 

(1961). Dietz (1976) has since applied this nomenclature to 

Etchatamal, a contact period site in the study area. All 

phases except those where mission institutions were active in 
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Table 1.1: Phases of the Contact Period and the Nature of 
Change 

Period Events Contact 
co .. unity 

Accu~turative 
Process(es) 

Ecoloqical 
Process(es) 

Cont:act; Phase I 
1400- No physical 
1579; Contact/ 
1595 Encuentro 
West Marin Only 

Prehistoric 
Western Miwok 
(Late Horizon) 

1400- No physical Prehistoric 
1775 Contact/ Western Miwok 

(Late Horizon) 
East Marin Only 

Nondirected Initial 
dispersal 

Incorporative exotics 
integration 

Exotic 
introductions 

Land use 
shifts; 
Settlement 
pattern & 
resource 
procurement 
disruption; 

Biotic diversity increases 

Cont:act; Phase II 
1595- Contact 
1775 hiatus 

Cont:act; Phase III 

Protohistoric 
Western Miwok 
(tribelets?) 

1775- European Extralocal 
1817 exploration mission 

Biotic 
Incorporative diversity 

integration increases 
(West Marin only) 

Directed Exotic 
Introductions 

Assimilative 
san Francisco Land use 

shifts 
San Jose 

Western 
Miwok 

(fugitivism?) 

Settlement 
pattern & 
resource 

procurement 
disruption 

Biotic Diversity increases 



Table 1.1, Continued 

Period 

1817-
1833 

1833-
1849 

1850-
1884 

Events 

Early 
European 
settleaent 

Post-mission 
settleaent 

Aaerican/ 
European 
settlement 

Contact 
COIIIIlUDity 

Acculturative 
Process(es) 
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Ecological 
Process(es) 

Local 
Mission 
San Rafael, 
Solano 

Directed Exotic 
introductions 

Assimilative 
Land use 
shifts: 

Western 
Miwok 
{fugitivism?) 

Initial 
agriculture 

Stock 
raising 

European 
Mexican 
Early 
American 
Western 
Miwok 
rancheriasj 
land grants 

American 
European 

Western 
Miwok 
land
grants 

Biotic Diversity increases 

Non-directed 

Incorporative 
integration 

Exotic 
invasions 

Diversity 
decrease 

Land use 
shifts: 

Parcelization; 
wood harvest 

Accelerated stockraising 

Nondirected Species 
replacement 

Incorporative 
integration Diversity 

decrease 
Biculturalism 

Land use 
shifts: 

Wood harvest & Agriculture 

Table derived from Dietz (1976) and Spicer , .. " ........ ' 
\.L~O.LJ• 
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the study area were described as nondirected contact, which is 

defined as a situation in which there was no establishment of 

one society in a supra-ordinate position over the other and 

the effective influence of interests, sanctions, and values of 

each culture is confined to a single society. 

Biculturalism is a process that can exist if contact is 

nondirected. Based on the ethnohistoric evidence this 

process could have occurred during the initial encuentros in 

the study area (Dietz 1976:176). Biculturalism refers to 

social processes operating to encourage and permit dual 

participation in cultural systems (Spicer 1961:534). 

Directed contact, in contrast, involves the 

participation of both societies so that participants in one 

social system are subject not only to the sanctions in their 

own cultural system but also those operative in the other 

system. Directed contact requires that the interaction 

involve specific roles between the members of two societies, 

so that there is effective control of some type or deqree by 

members of one society over the other. The members of the 

supraordinate society have an interest in changing the 

behavior of the memaers of the subordinate society. 

Two processes of cultural integration occur in directed 

contact. The most common process in the study area was 

incorporative integration, or the transfer of elements from 

one cultural system and their integration into the other 
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system in such a way that they conformed to what was 

meaningful in that society. The second form, assimilative or 

replacive integration, consists of the acceptance and 

replacement of cultural behaviors in terms of the dominant 

society's cultural system. This process typified the methods 

of forced aggregation and displacement practiced by the 

Spanish after A.D. 1775 under the Mission system. 

Significant cultural events in the Western Miwok society 

between A.D. 1579 and 1817 included shifts to mass processing 

and storage of oak acorn, increased population density, and 

increased sedentism up to A.D. 1579. 

After A.D. 1775, forced aggregation and displacement of 

families, increased spread of disease, and increased contact 

of Europeans occurred in interior Marin. Each of these 

processes became extreme after 1803. The virtual abandonment 

of the last reoccupied Western Miwok villages occurred in 1884 

(Dietz 1976). 

Western Miwok Developmental Sequence on the Marin 

Peninsula 

Contact Period, Phase I 

The initial phase of the contact period precedes face to 

face contact between European and Indian populations. 

Cabrillo records dropping anchor in 45 fathoms of water at 
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"Bahia de los Pinos," near Bodega Bay, on November 16th, 1542. 

Passing the Farallon Islands on February 19, 1542, he 

describes the flotsam at the mouth of San Francisco Bay 

(Wheeler :293-314; Moriarty and Keistman 1962) but records he 

has had no luck finding a safe harbor. 

The first return voyage of a trading vessel along the 

North American coast from the Phillipines occurred in 1565 

(Bancroft 1884:13). For approximately 8 years between A.D. 

1565 and 1573, eight "Manila Galleons" carried trade goods 

such as silk, spices, wax, and pearls from the Moluccas in the 

Far East to New Spain. There is no documentary evidence to 

support the hypothesis that these Spanish vessels made use of 

coastal ports within the study area. However, written 

descriptions of the coast line as far north as Cape Mendocino, 

and narrative that refers to "tales of northern mysteries" 

suggests that this part of North ~~erica was known to the 

explorers (Schurz 1939:251: Bancroft 1884). Each ocean 

crossing from Acapulco to Manila took, on average, six months. 

Ships logs indicate that vessels hugged the northern 

California coast south of Cape Mendocino during the return 

voyages. Sailors looked for senas, or signs of land, 

including seals, kelp, rafts of sea grass, and distinctive, 

sailed jelly fish known as "by-the-wind sailors." once land 

was sighted the galleons headed south towards Monterey, and 

thence to Acapulco (Schurz 1939:239). Could these vessels, 



42 

and the people upon, them acted as passive dispersal agents 

for Old World plants between A.D. 1542 and 1579? Crosby 

implies that this transformation was irrevocable after 1550 

and that this dispersal was possible (1972:64-65; 1986:151). 

Ballast dumped from ships during storms, shipwrecks, or other 

emergencies, could have served to transport and disperse 

seeds, fruits, and other plant parts to the coast. Sea birds 

and other animals also could have transported seeds to the 

coast prior to A.D. 1579. Dispersal could have occurred via 

an as yet, unconfirmed, landfall of explorers searching for 

harbors along Pacific trade routes. 

Contact Period, Phase II 

Phase II of the contact period began with the encuentro, 

or the face-to-face encounter between Old World peoples and 

Native American populations in the study area in A.D. 1579 and 

1595. Both Sebastian Cermefio's and Francis Drake's 

transoceanic voyages involved landfall on the Marin coast. 

Francis Drake and approximately 30 crew members careened the 

Golden Hinde for repairs in 1579 and spent 35 days on western 

Marin peninsula (Fletcher 1854; Heizer 1947). 

Some 20 years later Cermefio came ashore from the San 

Agustin during an exploratory coastal expedition (Heizer 

1941). He set up camp on shore just southwest of where 

Drake's party landed. Cermefio and approximately 11 persons 
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became stranded upon the shore when a storm destroyed their 

vessel. Luckily a vir6co, or launch, was being constructed on 

shore during the mishap and cermefio and his crew began the 

seven-week journey south to Mexico City 21 days after their 

landfall in western Marin. Based on ethnohistoric documents 

an estimated 200 people were contacted face to face by the 

English and Spanish parties during these encuentros (Colley 

1970). 

There is a unique hiatus of approximately 200 years 

between A.D. 1595 and 1775 when no physical contacts were 

documented in the literature. European land explorations of 

the south end of San Francisco Bay began in A.D. 1769 with 

Portola's expedition (Eldredge 1909; Costanso 1910, 1911); 

others--Fages, crespi, and Rivera--continued to explore the 

coastlines from 1770 to 1774 (Bolton 1911, 1927; Fages 1772; 

Beck and Haase 1974). None of these explorations brought 

Europeans to the Marin peninsula. 

Contact Period. Phase III 

After the 200-year hiatus a series of protracted 

contacts between Western Miwok people and Euroamericans began. 

The Spanish sea expedition led by Ayala (Engstrand 1991; 

Galvin 1971) and land expeditions led by Hezeta and Palou 

converged on the newly discovered San Francisco peninsula in 

1775 (Beck and Haase 1974). coves within San Francisco Bay at 
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Angel and Tiburon islands and mainland sites located on the 

east side of the study area were prime anchoring locations. 

A permanent European presence was assured with the founding of 

the presidio at Yerba Buena (San Francisco) in 1776 

(Englehardt 1915). 

The character of the third and final phase of the contact 

period varies according to geography (see Table 1.1). 

Euroamerican contact between A.D. 1776 and 1800 spread east to 

west from the bay shore to protected coastal lagoons and 

coves, particularly Bolinas, Tomales, and Big Lagoon (Muir 

Beach). Inland and upland regions in northern Marin were 

generally the last to be explored unless they were traversed 

by a valley or stream. Difficulty in finding access across 

the carquinez Straits in 1772 delayed contact with native 

peoples inhabiting the San Pablo Bay shore until the Santa 

Rosa Slough and Petaluma River were explored by boat and 

horseback in 1776. Due to these geographical barriers the 

Western Miwok living inland could have had a differential 

awareness of, and access to, European peoples. Rapid 

aggregation and displacement of Western Miwok peoples from the 

periphery of the study area to Mission San Francisco de 

Dolores were partially responsible for the extremely high 

death rates in Western Miwok populations between A.D. 1790s 

and 1817 (Cook 1976b; Colley 1970). 

In conclusion, three phases of contact occurred in Marin 
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from approximately A.D. 1500 to the end of the contact period 

in 1817. The initial phase may be described as the passive 

encuentro without face-to-face contact between Europeans and 

Native Americans. The second phase is a short-lived, active 

encuentro that occurred only in western Marin between A.D. 

1579 and 1595. The third phase is a prolonged and continuous 

series of contacts and explorations. Bay shore, then coastal, 

and finally, inland areas were explored by Europeans. Phase 

III culminated in the first formal occupation of the peninsula 

by the Spanish in A.D. 1817. At this time an assistencia was 

established at Mision San Rafael de Arcangel in what is now 

the town of San Rafael. 

Archaeological Chronologies of the Study Area 

Three chronologies have been applied to the 

archaeological record in the study area. Stage models were 

used to classify artifact assemblages into "cultures" and 

later, "horizons" between A.D. 1900 and A.D. 1959 (see Table 

1. 3) • In the 1970s processual models were proposed to 

establish "patterns" of adaptation through time (see Table 

1.4). Recent treatments of chronology have returned to the 

more static stage model idea in the form of "periods" of time 

across California (see Table 1.2). 

The earliest chronological sequences in Marin were 
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derived from archaeological assemblages excavated from 

California's Central Valley. Artifacts were grouped into 

"cultures" based on the excavations of a dozen sites near Lodi 

in the Central Valley (Schenk and Dawson 1929). Ten years 

later the assemblages were named and described as the Early, 

Intermediate, and Late cultures (Lillard et al. 1939) (see 

Tables 1. 3 and 1. 4) • Sites with multiple components were 

arbitrarily assigned to one of these "cultures" without regard 

for the internal variability of the assemblages or for the 

possible chronological overlap of the artifact forms (Schenk 

and Dawson 1929). Artifact types and groups of diagnostic 

artifacts were used to define "cultures." "CUltures" were 

assumed to be chronological units that represented an 

evolutionary progression of cultural forms through time. Dif

ferences and similarities in assemblage constituents from 

Marin sites were explained by the "diffusion" of traits from 

~~e Central Valley core area. This geographical bias 

exacerbated the idea that the San Francisco Bay region was a 

cultural "backwater" during most of its prehistory. 

The Central California Taxonomic System (CCTS) was the 

second chronological framework that synthesized archaeological 

assemblage variability from inland and coastal sites 

(Beardsley 1954). The CCTS adopted terms such as component, 

facies, province, horizon, and zone from the Midwestern 

Taxonomic Sequence and applied them to Central California 
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sites. The "horizon" was the most widely recognized cultural 

unit used to denote change through time (see Tables 1.3 and 

1.4) Horizons emphasized unilineal, progressive culture change 

in which artifacts and cultural institutions proceeded from 

simple to more complex forms (Willey and Phillips 1958; 

Meighan 1959). The Early, Middle, and Late Horizons scheme 

quickly replaced the "tri-cultures" sequence. "Horizons" were 

used to aggregate material cultural traits into assemblages 

representing similar subsistence regimes and technologies. 

The transitions between horizons were assumed to be synchro

nous over wide geographic areas (Lillard et al. 1939) because 

there was no radiometric dating applied to the scheme. 

The Early, Middle, and Late horizons were named the McClure, 

Mendoza, and Estero facies in the Marin (Beardsley 1954). 

Fredrickson (1973:78) proposed that horizons be replaced 

with "pattern, " or "the adaptive mode, shared in general 

outline by any number of analytically separable cultures over 

an appreciable period of time and space". Facies represented 

the local artifactual diversity within a general "pattern" 

(see Table 1.4). 

Chronologies based on radiometric dates and archaeo

logically derived patterns could produce the same prehistoric 

sequence of changes, but the methods for ascertaining change 

were separate. Patterns were defined by the following 

characteristics: (1) an adaptive mode that cross-cut 
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Table 1.3: Cultural sequences in Central California based 

on the Three Horizon System 
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Table 1.4: Concordance of Central California Archeological 

Sequences and Concepts 
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natural boundaries, (2) a geographic scope that was 

extraregional, (3) archaeological assemblages that were 

represented by specific technological items such as tool 

types, specific economic items such trade goods received 

through exchange with other groups, and (4) archaeological 

assemblages that contained mortuary and ceremonial items that 

reflected aspects of wealth not seen in other aspects of 

society (Fredrickson 1974b:118). 

Technological, economical, and mortuary variability 

were used to classify patterns into discrete phases and 

aspects based on chronometric assignments and geographical 

locations, respectively. 

The following evolutionary trajectories in the study 

area's prehistory were reflected by archaeological patterns 

(Fredrickson 1974b:49): 

Trajectory 1: Sociopolitical complexity increased through 
time; evidence for egalitarian institutions 
preceded evidence for stratification and 
inequality between groups or institutions. 

Trajectory 2: Exchange was more structured through time, 
and took the form of increased regularity 
and frequency of contacts, amounts of goods 
traded, distances travelled, and the 
organization and levels of groups involved. 

Trajectory 3: Economic strategies shifted from generalized 
to specialized in technological terms, and 
preceded shifts in resource specificity. 

Trajectory 4: Sedentism increased through time. 
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Moratto defined pattern as a way of life shared by people 

within a geographic space (1984: 201-215). His descriptions 

of patterns suggest that these are the most easily perceived 

in the archaeological record. 

As the concept was used to group sites rather than 

artifact assemblages, so that particular patterns were inter-

preted as unique to coastal regions. Radiometric controls 

for patterns are still limited because only a small number of 

radiocarbon dates are available for the study area (see Figure 

1.2; Breschini et al. 1988:20). 

Western Miwok Developmental Sequence 

The review of developmental sequences that follows is 

restricted to the Western Miwok culture of Marin, and is 

provided to place the 400 years of this study in a temporal 

context. The geographic location of sites mentioned in the 

text is recorded on a map (see Figure 1.3). 

Early Horizon (11,000 to 2000 B.C.). 

Although sites such as Borax Lake and the Mostin site in 

Lake County date to between 11,000 to 9000 B.C., (Meighan and 

Haynes 1968; Heizer 1949). the earliest radiocarbon date from 

Marin County is from excavations at Mrn-17 at De Silva Island 

and dates to 5,500 yrs. B.P. {Theiler 1983). 
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Middle Horizon, McClure Facies (2000 B.C. to A.D. 1000) 

Migration of Proto-Miwok populations into the northern 

periphery of the San Francisco Bay shore and possible 

displacement of existing groups of Hokan speakers from the 

northeast portion of the study area occurred around 2000 B.C., 

signaling the beginning of the Middle Horizon. Differential 

burial orientation and artifact associations in 49 burial lots 

from Mrn-27 suggested incipient ranking could have been 

present in the social organization of Middle Horizon 

settlements along the bay shore (T. King 1970b, 1971). This 

hypothesis was later used to explain increased population and 

settlement density along the bay shore. King believed that 

differential access to necessary natural resources placed some 

villages in powerful positions of manipulating the access for 

other groups, and it was these locations that developed ranked 

social organization and thus differential burial treatment 

(1973; 1974). 

Late Horizon. Phase 1 {Mendoza Facies) and Phase 2 {Estero 

Facies) 

During the late prehistoric period (A.D. 1000 to 1579) 

the Western Miwok occupied an area approximately 50 miles long 

by 34 miles wide. These Late Horizon Phases correspond to 

Phase I of the Contact period as discussed in the previous 

section. Miwok settlements extended along the west coast from 
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Duncan's Point near the Russian River Valley south to the 

headlands at the mouth of San Francisco Bay, and from the 

Sonoma River Valley west to the Santa Rosa Laguna, Petaluma 

River valley, and the confluence of Salmon Creek drainage and 

the Pacific ocean of the coastal mountains (see Figure 3.1). 

Physiographically the lands fronting the San Pablo and 

San Francisco Bay shores are quite different from the inland 

valleys and coastal marine terraces. Whether these or other 

physiographic differences delineated prehistoric social 

boundaries between Miwok and the Pomo peoples to the north and 

the Napa Patwin to the east is not known. Ethnographic 

documents suggest such that physical features may have been 

used by historic Californian groups to delineate tribal 

territories or boundaries for resource use (see Chapter 4). 

From 1350 B.C. to A.D. 1400 Western Miwok populations 

settled, relocated, and resettled within the study area. 

During :his period there appear to have been increases in both 

the numbers and types of occupation sites congregated along 

freshwater streams, marshes, and major drainages in valleys. 

More permanent dwellings centered around larger, communal 

structures, possibly dance houses, were exposed during 

excavations at several sites dating to this period (see 

Appendix K). An acorn-based economy supplemented by gathered 

food plants, deer, and fish is suggested by the increased 

numbers of pestles, hopper and bedrock mortars in 
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In contrast to Middle Horizon 

assemblages, small projectile points suggest that bows and 

arrows were used instead of atlatls for hunting small game and 

birds (Beardsley 1954; Moratto 1974:34). Artifacts produced 

from bone were less common, while Olivella sp. continued to be 

the preferred shell species for bead production. 

Late Horizon Phase 2. Estero Facies 

The encuentro began in A.D. 1579 when Frances Drake, an 

English explorer, made landfall in west Marin (King and Upson 

1970), marking the beginning of Phase II of the Contact 

Period, which corresponds to Phase 2 archaeological site 

components and the Estero Facies in Marin (Beardsley 1948; 

Bennyhoff and Heizer 1958). 

During this time period there was continuous occupation 

of sites along freshwater streams and drainages in the study 

area {Moratto 1984). Tivela shell sp., magnesite, steatite, 

and bone tubular beads appeared for the first time in 

association with cremations, suggesting such raw materials 

found their way to Miwok terri tory through long-distance 

contacts or trade. Projectile points became smaller, 

serrated, and corner notched, indicating possible changes in 

hunting strateqy and game choices. Phase II archaeological 

components also contain the first evidence of historic 

European glass, iron, porcelain, and trade beads, indicating 
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European material culture had reached at least some native 

Californians (Beardsley 1954; Moratto 1974:34). 

Population size increased to an estimated 3000 people 

within Miwok territory (Cook 1956; Hornbeck 1982). Population 

distribution across the Marin peninsula is poorly documented. 

The bay shore and coastal zones were some of the most densely 

settled portions of the study area during that time, with 

densities approaching five to seven people per square mile 

(Hornbeck 1982:28). 

Archaeoloqists have also discussed the following 

diagnostic characteristics in regard to Late Horizon Phase II 

sites in Marin (C. King 1978; Slaymaker 1981): 

1. Objects associated with European trade ship 
traffic such as Ming porcelains, Spanish or 
British iron spikes, and Russian porcelain and 
glass. (Author's note: such artifacts could be 
used as markers of the encuentro rather than the 
entire contact period.) 

2. Village names recorded as being abandoned in 
documents. These villages antedated historic 
villages that had archaeological evidence for 
contact. In Southern California the last 
recorded baptisms from native villages located 
in the coast zone correspond with sequences of 
historic period artifacts found among the 
villages that were missionized (C. King 1978: 
66). There are data to suggest that some 
native groups did not abandon their original 
village sites, even up to and after 
secularization (A.D. 1834) of the Missions and 
the granting of lands by the Mexican 
governors. 

3. Well-dated deposits that antedate and are 
contemporary with Nos. 1., 2., or other 
conclusive evidence antedating A.D. 1775. 



59 

4. The presence of distinctive bead types that 
suggest contemporary archaeological contexts. 
The diversification of cupped bead types is 
hypothesized to represent an increase in 
accessibility of all social groups to beads 
and a concomitant decrease in their value 
(C. King 1978). 

5. The absence of all material cultural evidence 
for change due to the rapidity and 
encapsulation of changes after contact 
(Slaymaker 1977, 1981). 

The contradictions apparent among archaeologists about 

what constitutes the material cultural assemblage from the 

Late Horizon, Phase 2 is due to the rapid social, and as I 

maintain, ecological, changes that occurred in Californian 

populations during this time. Disease, preemption of native 

economies by non-native groups, shifts in the local population 

distribution and management of resources, and changes in 

subsistence and social behaviors between A.D. 1579 and 1817 

were some of the processes that served to alter human 

behavior. 

Research designs organized solely to address material 

cultural correlates of these processes at Mrn-138, the Miller 

Creek site, exposed that these changes were not manifested in 

material cultural correlates (Slaymaker 1977). Recent studies 

of California Indian populations in Mission contexts suggest 

they maintained a high degree of cultural continuity and 

retained over half their material culture related to 

traditional activities (Farnsworth 1992:33; Hurtado 1988). 



60 

Assemblaqes containinq contact qoods or trade wares are 

larqely irrelevant to an understandinq of the individual 

histories of the qroups involved, as they are rarely analyzed 

in terms of their context, function, and the manner in which 

they were obtained, modified, and distributed in various 

societies (Fitzhuqh 1985). 

Historic Western Miwok 

Western Miwok peoples living and usinq the eastern San 

Francisco Bay shore were the first populations to be displaced 

and moved across San Francisco Bay to Mission San Francisco de 

Dolores in 1776. The heavy mortality of Native Californians 

at this Mission prompted the construction of an assistencia, 

or Mission outpost-hospital for Indians in 1817. San Rafael 

was chosen for this location (see Figure 3.1). 

The Spanish had become increasinqly more suspicious of 

Russian incursions along ~~e coast since the 1790s, and ~~ey 

hoped to create a barrier to inland Russian settlement by 

expandinq their control on the northern San Francisco Bay. 

Subsequent to the secularization of the Mission system in 

1833, the Western Miwok population was reduced from 2,000 to 

250 individuals based on documentary evidence (Cook 

l976b:239). Lands once within their territory beqan to be 

claimed by Mexicans, Americans, and Europeans as their own, 

and Miwok people went to work as laborers on these lands. 
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Formal land laws were not instituted until 1823, and 

substantial abuse of the legal requirements for patents 

continued long after statehood in 1850 (Margadant 1989). 

Miwok people continued to live a small villages at Tomales, 

Tincasia, Olompali, and other locations concentrated along the 

coast and Point Reyes peninsula (Dietz 1976). After 

abandonment of Tincasia in 1884, Western Miwok people migrated 

to north to Kashaya Pomo territory, or northeast to Lake Miwok 

and Patwin homelands. Some Western Miwok people remained in 

Marin and intermarried with Portuguese, Italian, and other 

ethnic qroups within the study area. During the historic 

period the Spanish and Mexican economic focus on hides, 

tallow, and meat shifted to dairy, poultry, vegetable, and 

flower farming. This complete shift in land use had economic, 

cultural, and ecological effects that set the historic period 

apart from the previous contact period. 
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CHAPTER 2 

RESEARCH CONTEXT 

Establishment of the archaeoloqical, ethnoqraphic, 

ethnohistoric. and paleobotanical research context for the 

questions posed in Chapter 1 is reviewed below. 

Previous Archaeological Research in the Study Area 

Poor preservation conditions, the nature of the material 

cultural inventory, and site formation processes have affected 

the quality of previous archaeological research in the study 

area. Western Miwok structures were frequently impermanent 

and were manufactured from perishable items. Much of the 

material cultural inventory from Miwok sites has been 

destroyed by acidic soils. Preservation of organic materials 

in trash middens and on living floors is extremely poor. Many 

sites have been destroyed due to encroaching development, lack 

of compliance with the environmental assessment processes by 

county and city agencies, and lack of well preserved 

architecture or other cultural features. Some occupation 

sites dating to the Early to Middle Horizon could have been 

lost to rising sea levels (Bickel 1978) and marshland 



63 

expansion between 2000 B.C. and A.D. 1 around San Francisco 

Bay. Intact sites in the study area date to the semi

sedentary occupation of Marin between 1000 B.C. and A.D. 1595. 

The study area is one of the least intensively studied 

archaeological areas in north central coast of California. 

Comprehensive archaeological reviews have been published 

by Moratto et al. (1974), Moratto (1974, 1984) and T. King 

(1970a). These works contain valuable chronological summaries 

of work accomplished in the region as well as commentary on 

the significance of selected research efforts for advances in 

archaeological method, theory, and resource management. 

The brief review that follows identifies the major 

investigations that have occurred within the study area (see 

Appendix B). 

Early Observations and Investigations 

Nels Nelson (1907, 1909a, 1909b, 1910a, 1910b) conducted 

the first surveys and excavations within the study area. He 

and other local archaeologists focused on a small number of 

easily visible, well preserved shell mounds ringing the bay 

shore (Uhle 1907). From the early 1900s into the 1950s most 

archaeological studies showed what an overriding concern with 

the proper location of components in the Central California 

Taxonomic Sequence promoted by Beardsley in 1954 (Moratto 

1974). 
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Privately Funded and Locality-Based Archaeological Research 

Locality-based research began in earnest in 1936 with the 

controversial discovery of a "plate of brass" ascribed to the 

Francis Drake's encuentro in 1579. Archaeologists became 

polarized concerning the most likely landfall site. Some 

groups believed that Drake had sailed into San Francisco Bay, 

and others believed that he had careened the Golden Hinde at 

Drake's Estero on the Point Reyes peninsula (Moratto 1974). 

This controversy sparked with the most widely debated and 

continuously researched archaeological question in Marin until 

the late 1960s. Subsequent to initial excavations by San 

Francisco state University around Drakes Bay area, a series of 

amateur and paraprofessional excavations were initiated in the 

Point Reyes area, culminating in the formation of group of 

interested individuals called Nova Albion Explorations in 1954 

(Moratto 1974). 

Commenting on ~~e myopic concentration of archaeologists 

on the location of Francis Drake's landfall, Moratto (1974) 

noted that the "Drake quest" had generated the excavation of 

100 percent of 32 sites in Point Reyes and 7 sites in southern 

Marin, the archaeological disturbance of 35 sites in the 

Olema-Tomales rift zone area of which only 6 had been 

described in print, and, the salvage excavation of 35 sites 

located east of the San Andreas by nonprofessionals, of which 

only 15 percent had been adequately reported in the literature 
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(1974). 

Federallv-Sponsored Research and Resource Management 

Federally sponsored research within the study area did 

not begin until the mid to late 1960s. Treganza (1966) on 

Angel Island State Park and Edwards (1968, 1970) at Point 

Reyes National Seashore completed some of the first contract

funded research in the study area. Most contracts were let to 

university-based researchers at San Francisco State University 

and the University of California, Berkeley. During the mid to 

late 1970s the Northwest Anthropological study Center at 

Sonoma State University was contracted by the numerous 

agencies to conduct site survey and mitigation work, a trend 

that has continued to the present day. Few, if any major 

excavations have taken place in Marin since 1980. In the mid-

1970s some of the first theoretical treatments of the 

archaeological resources within the study area were published 

(T. King 1970b, 1973, 1974). 

Data Resolution and Applicability 

The research described heretofore is strictly 

archaeological. In this section the resolution and 

applicability of paleobotanical data to questions of an 

archaeological nature is reviewed. 
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The long-term ecological effects of the Columbian 

exchange (Thomas 1989) and the importance of documentary 

sources, or ethnohistory, for documenting cultures in contact 

(Schulyer 1991) has been brought to the forefront by crosby 

(1972, 1986). Weeds, animals, and germs were the imperialist 

proprietors that triumphed in the New World, allowing the 

Europeans to take over temperate zones with great rapidity As 

early as A.D. 1555, the Aztec cultures of Central Mexico had 

a name for an introduced clover (crosby 1986:154-155). 

California, being both remote and isolated from European 

expansion, was not affected by the impact of exotic plants for 

two and a half more centuries. The Gold Rush of 1849, 

however, produced an increased demand for beef which promoted 

overgrazing. In 1862, floods followed by a two-year drought 

encouraged the replacement of many perennial grass species, 

particularly the common forage plants the Spanish called 

trebol, a combination of white clover, wild oats, and 

bluegrass. 

By 1937 the ecological situation in California was 

extreme. Three hundred and eighty-one species of plants had 

become naturalized, 151 of which were from the Mediterranean 

area. Filaree, an herb also called cranesbill, and fescue, a 

grass, were present in the Central Valley in proportions they 

had never reached in Europe, between 130,000 to 220,000 plants 

per square meter. Exotic livestock thrived on these weeds 



67 

(Burcham 1975:11-13). Crosby (1986:170) draws the analogy 

between weeds and skin transplants, stating that, 

weeds, ••• placed over broad areas of abraded and burned 
flesh, aided in healing the raw wounds that the invaders tore 
in the earth ••• the exotic plants saved the newly bared top 
soil from wind and water erosion and from baking in the sun •.• 
the colonizing Europeans who cursed their colonizing plants 
were wretched ingrates. 

West (1989:335), in a review of the botanical reflections 

of the encuentro in California, states, 

The Spanish not only purposely disrupted the native 
subsistence system, they also inadvertently altered it. 
Changes in the flora appear to have been brought about by two 
factors, 1) the introduction of grazing animals ••• and 2) the 
introduction of alien plants, mainly from the Mediterranean 
region, that were adapted to severe grazing pressures. The 
co-occurrence of these two factors was devastating to the 
native flora; unrestricted grazing exterminated the native 
species, which were then replaced by more aggressive and /or 
less palatable species. 

Obviously, ecological aspects of the contact period were 

quite dramatic. Few projects have sought to examine these 

processes at regional or local levels through an examination 

of independent, paleobotanical records. Ethnographic and 

ethnohistoric data have not been applied to questions of 

ecological change except in the broadest terms (Clarke 1959; 

Mayfield 1978). 

Therefore, it appeared that the role of paleobotanical 

changes in the definition of the contact period was 

unresolved. I concluded that further investigations on the 

relationships between plant species as botanical indicators of 

culture change was warranted. In retrospect, Crosby's (1986} 
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attention to the combined affects of a the transition between 

and within two cultures challenged me to examine the question 

in a new way, by utilizing multiple types of data and 

nontraditional methods. 

Paleobotanical research may be classified by the sources 

of its data: palynological, macrobotanical, faunal, 

dendroclimatological, and geomorphological. Underlying all 

attempts at paleoecological reconstruction is the principle of 

uniformitarianism, which assumes that the processes 

responsible for the variation in the natural world that can be 

observed in the present also operated in the past. Each of 

these specialties has its strengths and limitations as well as 

appropriate levels of resolution and confidence. 

Of these, faunal, palynological, and macrobotanical 

studies have been used to reconstruct habitats and habitat use 

since the 1960s. 

Palynological studies generally have focused on the 

recovery and identification of fossil pollen and spores from 

noncultural contexts (relatively undisturbed natural ponds, 

bogs, or lakes) for the purpose of reconstructing the 

composition and distribution of former vegetation communities. 

From these data, the prevailing temperature and moisture 

patterns or human activities that likely produced these plant 

assemblages are inferred. Pollen recovered from 

archaeological sites is less often used for climatic 
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reconstruction than it once was because the artificial biases 

introduced by human agency are now recognized, but it is 

frequently used to identify plants of economic importance to 

former populations. 

Macrobotanical studies generally focus on the 

identification of seeds and plant parts recovered from 

archaeological and other sedimentary contexts to reconstruct 

economic processes of former populations or to more accurately 

reflect species specific information within fossil sediment 

cores. Packrat midden analysis, a form of macrobotanical 

study that has significant success in the arid portions of the 

American Southwest, has yet to be used in coastal ecosystems 

to reconstruct the distribution of vegetation communities and 

their associated climatic regimes in the same manner as 

palynology (Finley 1990:34; Linsdale and Tevis 1951). 

Faunal studies, like macrobotanical studies, generally 

focus on the identification of animal remains from 

archaeological contexts to infer past subsistence or other 

economic activities. Knowledge of particular ecological 

adaptations and habitat preferences of certain species in the 

study area and observation of changes in the frequency of one 

indicator species to another have been used to infer local 

vegetation types and changing environmental conditions that 

are likely to have been present in the past. Mollusc 

speciation and microstratigraphy were used at the turn of the 
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twentieth century to support hypotheses of culture change 

before they were applied to delineating ecological conditions. 

In contrast, geomorphological and dendrochronological 

studies have rarely been applied in the study area because of 

the lack of appropriate sampling locales and sensitive 

species, respectively. 

Dean (1988) has addressed the issue of paleobotanical 

data and its resolution for answering questions about culture 

change by describing the differences between low frequency and 

high frequency ecological processes. Some changes in 

environmental conditions are caused by natural processes that 

occur slowly, even regularly over the centuries. Generally 

they occur in periodicities of 25 years or more (Dean 

1988:30). Changes in alluvial water tables and episodes of 

stream downcutting and filling are cited examples. 

Other changes in environmental conditions are caused by 

natural processes that occur quickly, within 25 years or less, 

or within seasons or even shorter periods of time. Changes in 

seasonal patterns of temperature and precipitation, rapid 

changes in the size and distribution of certain plant and 

animal populations, and cultural changes in land management 

and use are examples. Such high frequency processes as the 

latter may be reconstructed by dendrochronology, some 

palynology, macrobotanical, and faunal studies. In contrast, 

geomorphological and palynological studies are useful for 
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reconstructing low frequency events. It is necessary to 

document both high and low frequency processes because they 

have different behavioral and adaptational consequences for 

human populations. 

High frequency processes are usually perceptible to human 

populations within their lifetimes, and are considered within 

the range of normal variation experienced within the 

population (Dean 1988:30). It is to these changes and 

variations that human populations regularly respond with 

behavioral mechanisms such as alteration of settlement and 

subsistence patterns and shifts in land use and land 

management. Paleobotanical data gathered in the study area 

are expected to reflect ecological changes during the contact 

period that could be characterized as high frequency 

processes. The responses of anthropological data to the same 

changes is expected to be poorer, suggesting that botanical 

reflections of the contact period were imperceptible to human 

populations. 

The significance of the contrast between low frequency 

and high frequency processes is that both types and their 

effects on the environment, subsistence, and settlement 

pattern of prehistoric peoples must be reconstructed in order 

to fully comprehend cultural stability and change in the 

contact period. 
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Contact Period Research 

Diverse aspects of the contact period have been addressed 

by anthropological and paleoecological research over the last 

50 years. Terminology used in the anthropological literature 

is reviewed and regional geographic distinctions in 

definitions are discussed. The history of archaeological 

studies of the contact period in the southwest and California 

is contrasted. Applications of ethnographic and 

ethnohistorical research to the contact period, and methods 

used to measure change are reviewed. The chapter concludes 

with a summary of the previous research in applied pollen, 

hydrology, sediment, and botanical studies to the contact 

period in the study area. 

Definition cf Terms 

The encuentro, or initial encounter(s), that took place 

between North American Indians and Euroamericans has been the 

subject of considerable research and discussion by 

anthropologists and historians over the last 10 years. one of 

the most anthropologically significant aspects of the 

encuentro is its applicability and significance for 

understanding precesses of culture change, multiculturalism, 

and acculturation. Examination of the encuentro and 
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subsequent events, activities, and processes can provide a 

model through which future culture change can be monitored and 

measured. 

Initial encounters between two cultures are often poorly 

defined in the archaeoloqical record, with aspects of both 

cultures being unrepresented or misrepresented by the material 

culture, oral history, and ethnoqraphy. Oral histories are 

rarely available because many generations would have passed 

since the 1500s. Documentary sources suffer from numerous 

deficiencies, not the least of which is the inherent bias of 

the recorder, their motivation and reason for writing such a 

document, the intended audience, and their interpretations and 

explanations of the people, world view, and context they have 

encountered. Recent symposia contributions suggest that 

analysis of documentary evidence has distorted the focus of 

social interrelationships during the contact period. 

Relationships between and within native groups are rarely 

discussed after the encuentro as the documents concentrate on 

Indian-Euroamerican relationships (Salisbury 1986). Closer 

examination of the documents coupled with independent measures 

of culture change are needed for more accurate 

characterizations of change during the contact period. 

The contact period, in contrast, is not a series of 

events but the period of time in which events such as the 

encuentro occurred. The termination of the contact period was 
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marked by a second culture recording the culture of native 

residents, their world view, and their regional context in 

written form. This record can be constructed without the 

permanent settlement or imposition of the second culture on 

the area. The transition to a fully historical period occurs 

when the "people without history" (Wolf 1982) are being 

documented in a manner determined by a second culture's needs, 

requirements, and world views. In the study area this applies 

to the first formal settlement by Euroamericans in A.D. 1817. 

Subsequent events will not be discussed 5.n this thesis, except 

in relation to the significance and long-term effect of 

ecological changes to the culture history of the Western 

Miwok. 

Protohistoric is a third term that has been used to 

represent the period "between prehistory and the ethnographic 

present, a time of transition during which societies 

experienced radical systemic changes brought about by thsir 

articulation with the European world system," or the period of 

time immediately prior, during and after contact bebieen 

native peoples of California and peoples of the Old World, or 

" ... a distinct span of time during which native cultures were 

modified by the introduction of European diseases, materials, 

and/or practices prior to intensive, face to face contact with 

whites" (Wilcox and Masse 1981:1; Hawkes 1954; Arkush 1990:28; 

Winick 1966). Based on this definition, prehistory is clearly 
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the time when cultures exist without knowledge or use of 

written records. Protohistory was a term adopted by 

archaeologists to describe the time when two cultures first 

meet, which I refer to as the event called the encuentro. 

Members of the literate culture may record impressions about 

the nonliterate culture during, or, as in the case of many 

documents written after sea voyages, after this contact. Such 

descriptions of the ethnographic present in the study area 

resemble descriptions of prehistoric societies and social 

systems lacking the European dimension and are descriptions of 

the acculturation of Native Californians and Europeans, rather 

than the multicultural aspect of the society. Wilcox and 

Masse (1981) point out that the relevance and successful 

application of ethnographic analogies to prehistoric period is 

dependent on an understanding of the nature of the changes 

that occurred during the protohistoric period, and our ability 

to correctly identify those changes. 

Does this then mean that the protohistoric period comes 

to an end when the once prehistoric culture adopts writing and 

can record its own events, entering the historic period? If 

this was the case in the study area the period would continue 

indefinitely. This interpretation of the term protohistoric 

is too dependent on the application and connotation of the 

term historic and the use of written records to record 

information. For the purposes of this research the term 
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contact period rather than protohistoric will be used to 

define the temporal context of this study from A.D. 1579 to 

1817. 

A Brief History of Contact Period Research 

The history of contact period research has been reviewed 

by several recent publications (Thomas 1989; Barker and 

Costello 1991; Wilcox and Masse 1981). In California the 

research shifted with " the spirit of the times and the 

circumstances of the research" (Barker and Costello 1991: 

xii). In California the earliest research focused on the 

preservation and reconstruction of the mission structures, 

which were almost exclusively associated with the church and 

not other resident populations or activities. In the 

Southwest contact period Pueblo and Navajo sites were funded 

by local sponsorship and a burgeoning tourist industry. A 

shift of focus to prehistory occurred with an increasing New 

World focus to archaeological field work in the 1920s. The 

concept of the frontier as the meeting point between 

uncivilized and civilized groups was emphasized by Bolton 

(1911) in California. 

Salvage archaeology, reconstruction of historic sites, 

and towards the end of the 1930s, initial surveys, took place 

in California under the Works Progress Administration. The 
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lack of stratigraphic control of many of these excavations 

resulted in the lack of chronological distinctions between 

site components, features, and the occupation histories of the 

sites through time (Barker and Costello 1991). In the 1940s 

and 1950s contact period research was fueled by a renewed 

interest in the continuities between late prehistoric sites 

and the histories of multiple ethnic groups through time. 

A return to an emphasis on prehistory occurred during the 

early in the 1960s, but an emphasis on the independence of 

theory in archaeology and increasing historic preservation 

legislation has forced those dealing with this time period to 

reestablish links between prehistory and history (Spicer 1961; 

Schulyer 1991), and to develop new methods and theories for 

overcoming the standard boundaries between the past and the 

present. The 1960s also saw the first emphasis on non-mission 

research in California, including excavations of civil and 

fortified sites (Barker and Costello 1991: xxiii). 

Recent reviews of ethnohistorical studies by Axtell 

(1979:8, 1981) suggest that historians concerned with social 

history and the concept of defining frontiers have begun to 

bridge this gap by focusing on the motives and actions of both 

population groups in each contact situation and on the 

acculturative process itself. The lack of historical change 

in activities and material cultural correlates has contributed 

to this processual shift (Axtell 1981). 
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Archaeological questions raised in these reviews 

frequently focus on population movements, abandonments, and 

regional population shifts. Hypotheses proposing the arrival 

of the Proto-Miwok speakers in the study area some 3,500 years 

ago and the subsequent displacement of Hokan speakers into 

peripheral areas have been suggested by linguistic 

prehistorians who are searching for archaeological 

corroboration of this scenario. The archaeological correlates 

linguists have used to mark such population movements only 

serve to muddy processual questions of migration, 

displacement, and resettlement that have characterized the 

contact period (Bennyhoff 1977; Moratto 1984) • In the 

Southwest, researchers are still questioning the long-term 

impacts of such demographic shifts during the contact period. 

studies have also focused on the relationship between 

disease and demography (Ramenofsky 1987) on aspects of 

political organization, exchange (Thomas 1989), conflict, land 

tenure, and economic systems of Native American peoples. The 

demographic consequences of contact between A.D. 1400 and 

1817 in the study area has been thoroughly researched by Cook 

(1976a and 1976b, 1978), who analyzed Mission baptismals and 

birth/death records. Cook believed that models of population 

decline to a nadir could not be used to explain the Native 

American response to Euroamerican contact in California. 

Analysis of pooled data from Central California suggests that 
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the historic California pattern of depopulation was not 

similar to patterns in groups from the Greater Southwest 

(Meister 1976). 

Ethnohistory, Ethnography and the contact Period 

Ethnohistoric data pertaining to the Indian groups of 

Central California consist of narratives and documents 

collected by Old World explorers, traders, and visitors to 

Alta California between A.D. 1500 and 1850. The portrayals of 

native groups and events in ethnohistoric documents exhibit 

significant temporal lag (Heizer 1947). The length and of 

observation of the native groups was often short and sporadic. 

Although information was occasionally elicited from 

informants, author bias was a common feature of written 

interpretations and observations (Duncan 1986b). 

Contact between Old World populations and native groups 

in Central California generally proceeded from the south to 

north along coastal routes. Sixteenth-century Spanish and 

British visitations were sporadic and brief (Fletcher 1854; 

Fages 1972). The next two centuries saw Spanish, French, and 

British naval and inland expeditions for the purpose of 

resource exploitation and settlement. European interaction 

with native populations occurred mainly along the coastlines 

and bay shore areas. Russian movement into the region began 
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in the early eighteenth century and proceeded south from 

Alaskan settlements as far as Monterey Bay. Later, both 

Mexican and American contacts were increasingly prevalent 

(Heizer 1975a)(see Appendix F). 

Events recorded by ethnohistoric documents may be 

directly or indirectly related to research questions posed in 

the introduction. For example, cultural events could have 

aided in the passive and active dispersal of seeds, spores, 

pollen, and bacteria between the contactees. Biological 

processes such as competition and succession among plants also 

affected vegetation composition during and after the contact 

period. Both cultural and ecological processes came into play 

when animals such as horses, cattle, sheep, and pigs were 

introduced. These fauna could have exacerbated disturbed 

contexts in which weedy or exotic plants, or both, had 

previously been disseminated and survived (Burcham 1981). 

Responses of native human populations to these changes 

were not consistent. Many archaeological studies assumed that 

European contacts and interactions were necessarily governed 

by a common strategy and unified set of goals (Fitzhugh 1985). 

Contact period interactions were as diverse as the ethnic 

affiliation, background, motivation, and capabilities of the 

participating individuals. Encuentro events in A.D 1579 and 

1595 occurred in different contexts, involved different 

individuals, and most likely produced different ecological 
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results, despite the fact that sites from A.D. 1579 and 1595 

exhibit similar assemblages of artifacts. 

Ethnographic studies of Central California Indian groups 

were collected between 1905 and 1935 by anthropologists, 

photographers, and lay persons (T. Kroeber et al. 1977; curtis 

1970) (see Appendix E). The goal twentieth century ethnography 

was the classification and collection of material culture of 

native populations. Artifact lists were. used to define social 

group boundaries in time and space, producing "culture areas" 

(Kroeber 1939). Ethnohistoric documents exhibit qualitatively 

different views of people, events, and processes than 

ethnographies, which were influenced by the predominant 

theories of culture. The two sources of information were 

similar in that they both were products of the social milieu 

in which they were written, and that they usually lacked 

treatment of the effects of the contact period on the observed 

~~avior and events. 

Measuring Change 

Artifact assemblage studies have been used to track the 

amount of borrowing of raw materials and techniques, and 

through extension, cultural practices of one group by the 

other. Site specific contexts give us a poor view of how 

extensive this borrowing is or the character of the social 
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contexts in which this process takes place. Archaeologists 

have also attempted to measure the acculturation process by 

the frequencies of specific artifacts in native artifact 

assemblages. 

Recent ethnohistoric studies of the mercantile aspects of 

the Russian American Company and the interaction with 

traditional societies in canada and Alaska have indicated that 

the percentage of trade goods within a particular site is not 

alone an accurate indicator of the degree of culture change 

and acculturation that has occurred in a traditional society. 

Extensive acculturation may occur without an obvious increase 

in the incorporation of numbers or diversity of foreign trade 

goods (Townsend 1975:30). Individuals in these societies were 

using foreign trade goods to enhance traditional contexts, or 

to enhance the status of traditional leaders, and that trade 

goods may have been responsible for reinforcing the rank of 

specific individuals because of their middleman status in 

trade relationships. Therefore, the presence of trade goods 

in sites was not as accurate an indicator of acculturation as 

the processes reflected in documents from the same time 

period. Townsend's research supports the application of 

multiple data types to the same research question. 

Measuring change in paleobotanical and paleoenviron

mental terms may be one of the few methods for registering 

subtle changes during contact period in southern Marin County. 
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Palynological and macrofossil data have been used to 

reconstruct late Holocene environmental shifts with varying 

success. 

Pollen Studies 

Coastal California paleoenvironmental records derived 

from strata deposited and preserved by geologic processes of 

the late Holocene (5,000 yrs. B.P. to the present) are rare 

(Baker 1983:117). This section provides an overview of the 

research context in paleoenvironmental studies. Local and 

regional pollen, paleohydrological, and sediment research from 

the Marin peninsula and Central California area are reviewed. 

studies of ruderal plant populations, introduced species and 

their dispersal, and human disturbance, land use, and 

botanical indicators are reviewed. 

Local Records 

Local and regional pollen studies of coastal lacustrine 

and estuarine deposits in the study area represent one fourth 

of all Holocene paleoenvironmental studies in the Central 

California region (see Figure 2.1; Adam 1985:125-137). 

Two sediment cores from Wildcat Lake at Point Reyes 

National Seashore have detailed records of pollen during the 
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late Holocene (Roger Byrne, personal communication 11-15-88). 

Wildcat Lake is a sag pond located 5 miles north of the Mud 

Lake core site in a massive marine terrace landslide deposit. 

Contact period pollen shifts include increases of the 

proportion of qrass to shrub (Artemisia sp.) and the 

appearance of Plantago lanceolata, Rumex acetellosa and 

Erodium sp. (Russell 1983:7). Sequoia sp. pollen contributed 

between 10-20 percent of the total pollen within the 

sediments, suggesting redeposition or long distance transport 

of coast redwood pollen. This tree does not occur west of the 

San Andreas fault zone (Griffin and Critchfield 1976). A 10-m 

core from the same lake has yielded 3,000 years of pollen 

records (Roger Byrne, personal communication 11-15-88). 

TWo sediment cores from beneath the Stinson Beach sand 

pit were taken to trace deposition and fault-related studies 

in Bolinas Lagoon, Marin County (Bergquist 1985, pollen 

analyzed by Byrne). Small amounts of fir (Picea sitchenensis) 

pollen was present at 43 to 44 m below the surface. The 

samples with Picea sp. were located beneath sediments 

radiocarbon dated at 8,400 +_ 100 yrs. B.P •• Bergquist 

hypothesized that climate was cooler and moister during this 

pollen horizon, and that conditions had become warmer and 

drier on the Marin coast since 10,000 years ago. Modern 

populations of Picea sitchenensis are located 175 miles north 
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of Marin between Fort Bragg and Big River. Picea sitchinensis 

prefers boggy soils at the mouths of rivers, rarely 

extends inland more than 30 miles, and always exists below 500 

min elevation (Griffin and Critchfield 1976: 23-24). Other 

notable shifts in pollen frequencies included decreases in 

Pinus sp. and other conifers above the 43 m level and 

increasing angiosperm trees (Acer, Alnus, and Quercus sp.) 

above the 41 m level. Decreases in pine pollen may also be 

due to closure of the lagoon to long distance transport of 

pollen by ocean currents. Lumped counts of three plant 

families, Taxodiaceae, CUpressaceae, and Taxaceae (TCT) , 

increase in frequency above 41 em, and Bergquist feels this is 

predominately Sequoia sempervirens pollen. Increases in 

Cheno-ams above 38 m suggest decreasing water levels, 

increasing sedimentation, and a proliferation of brackish 

water marshes in the lagoon. Enlargements of mud flats 

colonized by pickleweed (Salicornia sp.) could account for 

increases of Cheno-ams. Other shallow water tolerant plant 

species such as Typha, Triqlochin, Isoetes, and various types 

of algae above 38 m indicated alternating salt and freshwater 

environments, perhaps influenced by the extension and 

retraction of the sandspi t separating the lagoon from the 

Pacific Ocean. 

These data indicate that freshwater environments were 

altered by sedimentation and alteration of the sand spit 
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outlet throughout the late Holocene. The existence of Picea 

and Pinus sp. in greater numbers than exist today suggests 

distinctive changes in the arboreal components of the pollen 

rain and possible climatic shifts at the end of the last 

glacial transition along coastal California. 

Recent studies contrasting coastal versus inland sites 

during the early Holocene have used the presence of Picea sp. 

pollen to justify a moister, cooler climate at coastal sites 

(Davis and Moratto 1988). Picea sp. pollen, like Pinus sp., 

could have experienced long distance transport by marine 

currents moving sediments into Bolinas Lagoon, and inferences 

concerning climatic changes deserve further corroboration. 

Regional Records 

Central Californian palynological records date from 

the mid-Pleistocene to the present (ca. 120,000 yrs. B.P. to 

A.D. 1850}. Pollen research has focused on glacial-

interglacial changes in vegetation and climatic 

interpretations of Early Holocene warming, the so-called 

"Altithermal" (Axelrod 1977:139-195; Byrne et al. 1979; Byrne 

1979). 

Antevs {1948, 1953, 1955) originally defined the 

Altithermal as a middle Holocene climatic interval between 

7, 500 and 4, 000 yrs. B.P. that was warmer and drier than 

present Current proposals for a xerothermic episode 
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incorporate differential regional responses of vegetation in 

coastal, valley, and rain shadow environments (Davis and 

Moratto 1988) during the early, rather than mid-Holocene. 

Two cores from Clear Lake, Lake County, California, have 

provided a continuous pollen record of broad, regional changes 

in arboreal vegetation over the last 120,000 years (Adam, Sims 

and Throckmorton 1981:227; Adam and West 1983). Neither core 

retained Late Holocene sediments and interpretations of the 

pollen will only be briefly reviewed here. Conifer pollen 

dominated the spectra from between 128,000 and 13,000 yrs. 

B.P. and was used to infer a cooler climate than at present. 

After 13,000 yrs. B.P., increases in oak pollen were used to 

suggest a warming trend that peaked at 11,500 yrs. B.P. (Adam 

and West 1983). The proliferation of oaks in the area was 

interpreted as a response of vegetation to increased annual 

temperatures {Adam, Sims and Throckmorton 1981) and annual 

moisture. Pleistocene vegetation was associated wi~~ an 8°C 

cooling and as much as a 2-cm increase in annual rainfall 

relative to present conditions (Adam and West 1983). 

Pollen records at three northwestern California coastal 

locations suggested that coastal redwoods, Sequoia 

sempervirens, expanded their range in the late post-glacial 

{C. Huesser 1960:72-142). Most records in regard to Sequoia 

sp. are complacent. This is in part due to the lumping of 

" --"-· ------------------
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this species with other plant families (see TCT above). The 

Wildcat Lake records are unusual in that Sequoia sp. pollen is 

not lumped with other similar types. 

In contrast, West (1992) found decreased values of redwood 

and TCT pollen corresponded to increased values of Douglas fir 

and pine pollen in the upper sediments from Lower Lake, near 

Plantation in Sonoma County. He hypothesized that Douglas fir 

had expanded into areas formerly occupied by redwoods after 

historic logging. The Lower Lake core also shows significant 

changes in redwood forest composition over the last 200 years, 

including shifts from a redwood understory dominated by wax 

myrtle and bracken fern ground cover to a redwood dominated 

forest with little or no understory shrubs (West 1992:8). 

At Pearson's Pond, San Mateo County, the local pollen 

record was used to suggest that oak was more prevalent during 

drier Holocene episodes, and Douglas fir was more 

representative of wetter episodes (Adam 1975}. Frequencies of 

Douglas fir pollen increased over the last several thousand 

years in San Mateo County (Adam 1975:730) as well as at Tule 

Lake, Mendocino County, for the last 2, 000 to 2, 500 years 

(West 1982). At Pearson~"s Pond, pollen from plant taxa 

suggesting human disturbance occurred in the upper 25 em. 

Climatic interpretations for the late Holocene at 

Pearson's Pond need to be tempered by palynological evidence 

for disturbance. The presence of Centaurea sp. (star thistle) 
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pollen and increased grass pollen at the top of the profile is 

suggestive of grazing (Adam 1975). The presence of star 

thistle pollen precedes evidence for logging, which is marked 

by decreases in Sequoia sp. pollen after 1853. Small amounts 

of pollen from the Geraniaceae family are not discussed, but 

may also be indicative of disturbance during the prehistoric 

and historic periods. 

The presence of Geraniaceae family pollen is equivocal as 

a botanical indicator of the contact period. For example, 

there are several native species of Erodium present in the 

California flora, some of which are weedy in habit. West 

(1990:341-342) has reviewed the complications surrounding the 

morphological and habitat distribution differences among the 

three species of Geraniaceae in California. Although able to 

delineate three separate morphological types of Erodium sp. 

and several of Rumex sp., West was unable to use the 

differences to separate the aliens from ~~e natives. 

The arboreal pollen spectra from Laguna de las Trancas, 

Santa Cruz County, was dominated by pine and fir between 

24,000 and 12,000 yrs. B.P •• Coastal redwood pollen was more 

prevalent between 12,000 and 5,000 yrs. B.P., and the presence 

of fir pollen in this core has been used to infer a climatic 

cooling during the last glacial maxima of 2 to 3°C than at 

present (Adam, Byrne, and Luther 1981:255). Adam, Byrne and 
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Luther (1981:267-268) argue that fir pollen in the Laguna 

samples was not due to extension of the plant's biogeographic 

range southward in the early Holocene, but was due to the 

biota's unique tolerance and response to cool summer condi

tions and cold air pockets along the coast. The modern 

southern limits of Fir are above 8,000 ft in the North Coast 

Ranges, approximately 300 miles from Laguna de Las Trancas. 

Pollen records from southern California coastal sites 

document similar climatic trends in the middle to late 

Holocene (L. Huesser 1978). Between 12,000 and 7,800 yrs. 

B.P. pol.len from upland conifer communities dominated the 

record from the Santa Barbara Basin. After 5,700 yrs. B.P. 

pollen from Quercus sp. and from herbs (Asteraceae), both 

lowland and cismontane types, replaced conifer pollen in 

dominance. This is the hypothesized result of warming trends 

that caused replacement of upland conifers by more open, 

lowland communities. Increases in pollen from chaparral 

plants and from sagebrush from 5,700 to 2,000 yrs. B.P., and 

the presence of cool water radiolaria in deep sea cores from 

the same period, were used to infer a subsequent cooling trend 

that began about 2,700 years ago (L. Huesser 1978:676-677). 

Indications of this climatic cooling were also seen in pollen 

records from the northern coastal ranges (West 1981:12). 

Fossil botanical indicators for contact appear to be 

qualitatively and quantitatively inaccurate and uneven. This 
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inadequacy of the fossil plant record may be due to uneven 

sampling, gaps in the fossil record, discontinuities in 

dispersal, disturbance in the site formation and degradation 

processes through time, and uncertainties within the taxonomic 

record {West 1990). There are no confirmed extinctions of 

plant species during the Spanish period that can be verified 

by the fossil record. Nor is there any assurance that the 

presence of exotic plants represents ubiquity in the dispersal 

record. Indeed, the subtle effects of shifts in land use 

during the contact period {Behre 1981; 1986) are not always 

uniform, and frequently cannot be absolutely dated. Finally, 

there remains the possibility that introduced plants may have 

been dispersed before actual human contact in coastal 

California through the dropping of ballast from ships, from 

migrating birds and other animals, or across water and air 

(Schurz 1939). 

Paleohyrdological Studies 

The Central California coast from Gualala south to 

Point Sur was estimated to be 25 km west of the present strand 

lines during the last glacial maxima (Wright 1983:45-46). Sea 

level was approximately 128 m lower at the Pleistocene

Holocene transition than it is today (Emery 1969). By 10,000 

yrs. B.P. sea levels were only 56 m below the present level. 
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san Francisco and San Pablo Bays became flooded between 8000 

and 7,000 yrs B.P. By 6,000 yrs. B.P., the eustatic rise 

peaked; today the process continues at a much slower pace 

(Atwater et al. 1977; Parsons 1986). Only minor oscillations 

in sea level have occurred since 6,000 yrs. B.P. (INQUA 1969; 

Smith and Street-Perrott 1983). 

Sedimentation in san Francisco Bay caused the 

replacement of freshwater biota, particularly mollusca, by 

salt tolerant varieties. This biotic replacement occurred in 

the delta between 6,000 and 5,000 yrs. B.P., in San Pablo Bay 

between 5, 000 and 3, 000 yrs. B. P. , and in the southern reaches 

of San Francisco Bay east of Palo Alto somewhat later (Atwater 

et al. 1977). Freshwater marsh habitats were eliminated 

within the greater bay area by about 3,000 yrs. B.P. (Atwater 

and Hedel 1976). Physical changes of the larger and smaller 

bays could have effected the biology and microclimate, 

including relative atmospheric moisture, wind, humidity, and 

heat content of the surrounding terrestrial habitats. 

Sediment cores taken from the southern portions of San 

Francisco Bay confirm this rate of sea level change and 

shoreline alteration (Atwater et al. 

LaJoie 1972; Atwater and Hedel 1976). 

1977; Pestrong 1972; 

Coastlines within the 

study area have been modified by wave action, and the erosion 

rate is estimated to be about 715 em per year (Gordon 1974:8). 

Average losses of 400 to 500 m of land per 100 years were 
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estimated for the coastal and bay shore areas (Bickel 1978: 8) • 

Radical alteration of shoreline features influenced the 

context surface and subsurface archaeological living surfaces, 

their visibility, and ability to recover artifacts through 

shallow subsurface testing (Miley Holman, personal 

communication, 1985). Many prehistoric sites were submerged 

on former low-lying areas around the bay shores and delta 

regions (Bickel 1978:10). 

Changes in sea level and alteration of the coastline have 

also modified the development of estuaries, a distinctive 

vegetation community used by Western Miwok people during the 

contact period. Data from the greater San Francisco Bay, 

Tomales Bay, Bolinas Lagoon, and Point Reyes Estero suggest 

that accelerated estuary development in central California 

began around 8,000 yrs. B.P. (Nichols and Biggs 1985: 77-173). 

Relict estuaries along the Marin coast include the drowned 

river valleys of Rodeo, Tennessee, Muir Beach, and Bolinas 

lagoons. These bodies of water are presently ringed by saline 

marsh lands (Jenkins 1951). 

Placer mining has contributed about 875 million cubic 

meters of sediment since 1849, effectively decreasing the 

water levels of San Francisco Bay and increasing shallow water 

and littoral habitats (Desgrandchamp 1976). Recent distur

bances of the bay water-land interface have also substantially 

altered these zones. Extensive filling, dredging, and 
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artificial channelization have modified the estuary and marsh 

habitats (Burcham 1956). 

Sediment Studies 

Nearshore sediments from Drake's Estero and Bolinas 

Lagoon were used to compare the relationships between shifts 

in historic sedimentation rate and exotic plant 

representation, and differences in land use between coastal 

estuaries in northern and southern California (Mudie and Byrne 

1980). Sediments containing exotic plant pollen (indicating 

post-contact age), were laid down at twice the average rate of 

sediments that dated to the pre-contact period. The 

appearance of Rumex acetellosa, Plantago lanceolata and 

Eucalyptus sp. was relatively dated to A.D. 1800 to 1840, 1840 

to 1848, and 1850 to 1890, respectively, based on consistent 

sedimentation rate and radiocarbon dates. The historic land 

use histories of the two Marin sites and two southern 

California sites were compared, and in the southern California 

sites sedimentation rates did not increase drastically until 

after the inception of logging and cattle ranching between 

A.D. 1820 and 1880. 

Studies of Ruderal Plant Populations 
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Ruderal flora are plants associated with human occupation 

or other activities. The flora is composed of native and alien 

species that occupy disturbed habitats and waste places 

{Frenkel 1970:3). 

Frenkel {1970) identified the habitat and plant community 

associations of native and alien plants at 14 locations within 

the study area (see Table 2 .1) • He classified all the 

"modified" flora from these sites into three contexts, 

including pristine, aboriginal, and modern. Disturbance at 

each site was ranked based on (1) the degree of interference 

of humans, (2) the degree of sporadic to continuous 

manipulation, and (3) the intentional or unintentional 

introduction of new species. 

Although "natural" habitats indicated the absence of 

European land use activities, degraded habitats consisted of 

nonintensive land use, logging, burning, and grazing. Ruderal 

or roadside habitats were disturbed by grading, treading 

(compaction), herbicide treatment, planting, and mowing. 

Roadsides represent a complex array of disturbed habitats 

varying from continuous disturbance to irregular deformations 

along the right of way. CUltivated habitats were cleared, 

sowed, cultivated and weeded, and artificial habitats required 

modification of ambient climate, soil, and plants. 

Valley grassland had the highest percentage of alien 

plants (85-90 %) , followed by freshwater marsh (80-83 %) , 
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coastal prairie (65-79 %) , coastal salt marsh (65-79 %) , 

western foothill woodland (65-90 %), closed-cone pine forest 

(55-67 %), and coastal scrub (30-55 %) (see Table 2.2; Frenkel 

1970:91-106). Plant introductions between A.D. 1769 and 1950 

have increased from 10 in 1750 to 850 in 1950 (Robbins 1940). 

Studies of Exotic Plant Species 

By the 1960s over 11 percent of the California flora was 

composed of introduced species, and these plants accounted for 

25 million acres of rangeland (see Figure 2.2). Introduced 

plants are those that are intentionally or unintentionally 

introduced by human beings (Frenkel 1970:4). Robbins (1940:4) 

recognized 526 established alien plants in California while 

Smith and Noldeke (1960:123) identified 846 introduced 

species. Over 100 botanical collections were documented in 

the study area between 1791 and 1878 (Brewer et al. 1876:553) 

but few introduced plant species were collected. 

In a review of the evidence for sources and dates of 

plant introduction in California (Frenkel 1970:142-145) over 

33 species of the grass family, 25 species of the sunflower 

family, 7 species of the goosefoot family, and representatives 

from over 25 other plant families were tabulated (see Appendix 

B). The rate of plant introductions in California (see Figure 

2.2) has increased exponentially since the contact period 
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Table 2.1: Ruderal Plant Study Sites (Frenkel 1970) 

site IIUJI))er 

5 
6 

27 

34, 35, 36 

37' 38 
39, 40 

40 

41 

52 
53 
54 

Location Veqetation community 

China Camp 
Samuel P. Taylor 
san Geronimo 

Point Reyes 
to Olema 

Bolinas Ridqe 
Mt. Tamalpais 

Audubon Canyon Ranch 

Nicasio Dam 

Nicasio 
Tomales Bay 
Laird's Landinq 

Salt Marsh 
Redwood Forest 

Northern Coastal Scrub 

Riparian and 
Coastal Prairie 

Mixed conifer forest 
Mixed conifer forest 

Salt Marsh 
Redwood forest 

Coastal prairie 
Coastal scrub 

Oak woodland 
Salt Marsh 
Closed-cone pine 
Forest 
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1000 
(975) Munz 

900 

800 
(797) Munz and Keck 

700 

• (654) Raven 

600 

500 

400 (937) Robbins 

(447) Howell, 
• Raven, and Rubizoff 

300 
• (309) Howell 

(292) Jepson 

200 

(134) Frenkel 

100 

04-~~~--~~~-r--~~.-~~~~~~--~--

1400 

1769 (First Euroamerican in San Francisco County) 

(First Euroamerican in Marin County) 

Sources: Mun z 1968; Raven 1988; Robbins et al. 1951 ; 
Frenkel 1970; Howell et al. 1958; Jepson 1925 

Figure 2.2 Rate of Plant Introductions in California 
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Table 2.2: Ruderal Plants Recorded in Marin Stratified by 
Plant Community 

coastal Salt Marsh 

species 

Acacia melanoxylon I 
Atriplex patula hastata 
Atriplex leucophylla 
Cakile maritima 
Cotula coronopifolia 
Distichilis spicata 
Frankenia qrandifolia 

Site Locations 

5, 40, 53 

Description of 
Sites 

Elevated roadsides 
above Marsh 

Franseria Chamissonis v. bipinnata 

Grindelia stricta 
Grindelia humilis 
Mentha pulegium I 
Parapholis incurva 
Salicornia virginica 
Spergularia macrotheca 
Spergularia marina 
Tetragonia expansa 

Northern Coastal Scrub 

Species 

Avena barbata I 
Bromus mollis I 
Festuca dertonensis I 
Filago gallica I 

Erodium circutarium I 
Anagallis arvensis I 
Filaqo gallica I 

carduus tenuiflorus I 
Cirsium vulgare I 
Heracleum lanatum I 
Rubus ursinus 

I= Introduced 

6, 27 Serpentine rock sites 
with roadbeds of 
Franciscan, non
serpentine rock 

Hordeum hystrix I 
Matricaria matricariodes I 
Plantago lanceolata I 
Sperqularia rubra I 

Non-serpentine sites 
with graded shoulders 

Gnaphalium purpureum I 
Plantago lanceolata I 
Sergularia rubra I 

Non-serpentine sites 
with mowed shoulders 

Eriodycton calfornicum 
Barbarea orthoceras 
Conium maculatum 



Table 2.2, Continued 

Closed-cone Pine Forest 

species 

Hypochoeris radicata 
Lolium perenne I 
Plantago lanceolata I 

Redwood Forest 

Species 

Mysotis sylvatica I 
Hedera helix I 
cystisus scoparius I 

Western Foothill Woodland 

Species 

Avena fatua I 
Brassica qeniculata I 
Bromus mollis I 
Bromus rigidus I 
Erodium circutarium I 
Erodium moschatum I 

I= Introduced 
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site Locations Description o~ 
sites 

54 Ungraded roadside 
within Pinus 
muricata forest 

Rumex acetellosa I 

34, 35, 37-39 Gravelly roadbeds 
and cracks within 
roadbeds 

52 

Hedera canariensis I 
Vinca major I 

Roadside 

Hordeum leporinum I 
Lolium multiflorum I 
Luoinus bicolor 
Medicaqo hispida I 
Plantago lanceolata I 
Sonchus oleraceus I 



Table 2.2, Continued 

Coastal Prairie 

Species 

Anaqallis arvensis I 
Avena fatua I 
Briza minor I 
Bromus mollis I 
Bromus rigidus I 
Erodium moschatum I 
Festuca megalura I 
Festuca dertonensis I 
Geranium dissectum I 

I= Introduced 
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site Locations Description of 
sites 

36, 41 Roadsides showing some 
inland species 
representation 

Hordeum leporinum I 
Lolium multiflorum I 
Medicago hispida I 
Plantago lanceolata I 
Poa annua I 
Rumex acetellosa I 
Rumex crispus I 
Polyqonum aviculare I 
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Fossil evidence for early historic vegetation change in Alta 

California has recently been reviewed by West in a volume 

dedicated to the Columbus Quincentennial (1990: 333-347). 

Historic changes in the flora were affected by two 

factors, the introduction of grazing animals and the 

introduction of plants, mainly from the Mediterranean region. 

These plants were already preadapted to severe grazing 

pressures, and the "co-occurrence of these factors was 

devastating to the native flora" (West 1990: 3 3 5) • 

Unrestricted grazing, which began in Marin County after 1775, 

exterminated many of the native species, which were then 

replaced by more aggressive weeds (Frenkel 1970; Mack 1984) 

and less palatable species (Burcham 1956). 

Pollen has been used as an indicator of land use shifts 

in historic European contexts (Buckland and Edwards 1984) 

and in the United States (Chapman et al. 1989; Delcourt et al. 

1986), but there have been relatively few applied studies in 

the Far West. These studies are summarized here. 

Evidence of fossil plant records can be derived from 

cultural contexts. The most productive historic studies from 

cultural contexts are from adobe bricks and coprolites (West 

1990:343; Duncan 1989). 

Adobe bricks collected from eight structures dating prior 

to A.D. 1824 in central and southern California indicated that 

18 introduced weeds and 15 crops species were present in the 



104 

mud, water, and tempering agents in the bricks (Hendry 1931; 

Hendry and Kelly 1925; Hendry and Bellue 1936). The trio of 

curly dock, (Rumex crispus), red stemmed filaree or cranesbill 

(Erodium circutarium), and sow thistle (Sonchus asper) 

appeared in adobe bricks, leading Hendry (1931:126) to 

hypothesize that these species had already made their way to 

Alta California prior to 1769. Other studies indicate that 

this trio is often found in association with introduced 

economic plants and introduced species such as rye grass 

(Lolium sp.) and Chilean tarweed (Madia sativa). The latter 

two species appear later in the overall history of plant 

introductions (Frenkel 1970:41). Analogous modern disturbed 

habitats likely to support this trio of alien plants includes 

heavy soils with residual moisture such as road ditches. 

Perennial curly dock has a winged, heavy seed that is 

dispersed by wind over great distances. Cranesbill is an 

ar-.... "lual that colonizes bare soil that can remain parched 

during long periods. Increased moisture causes the plant to 

rosettes to flower quickly, thus reproducing between roadside 

mowing episodes. The cranesbill seed is catapulted from the 

casing, or carpel, by the expansion and contraction of a 

sharp, corkscrew-like awn which is sensitive to changes in the 

surrounding relative moisture in the atmosphere. 

Cultural sites from northern California, which date to 

A.D. 1775 or later, are, thus, expected to contain many of 
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these weedy types (West 1989; Duncan 1989). Unfortunately, no 

adobe samples have been analyzed from the study area. Pollen 

samples taken from Mrn-14 were inconclusive (Moratto et al. 

1974) and they are the only pollen samples to have been 

extracted and examined from a contact period site in the study 

area. Pollen washes of ground stone objects from southern 

Marin indicated that museum curation had removed sediments 

that may have contained economic pollen from these artifacts 

(Duncan 1985). 

Archaeoloqical sites from the prehistoric period also 

have provided information on the presence of Erodium sp. and 

Plantago lanceolata pollen types within sedimentary deposits 

that predate the encuentro (Spaulding 1984). In each 

instance, however, there is solid documentation of 

bioturbation, soil disturbance, and mixing of deposits. 

Applied palynology from historic land surfaces at 

Scottow's Dock, Boston, indicate a pattern of land use that 

includes infilling of an inlet, subsequent encroachment of 

grasses into the area, invasion of the region by European 

cereal grasses, and a succession of native and alien weedy 

plants (Kelso and Beaudry 1990:77-78). Individual tree 

species were found to be too biased by long distance transport 

to be indicative of any particular land uses, but ratios of 

arboreal to non-arboreal pollen in the spectrum were found to 

be useful relative estimates of local ground cover density. 
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Recent studies of Sporormiella sp. spores by Davis (1990; 

Davis et al. 1977:27) (West et al. 1990) are suggestive of 

introduced herbivores in the fossil record. This spore would 

not be expected in noncul tural fossil contexts from the 

contact period unless horses and cattle were present. 

Applied paleobotanical techniques outside cultural 

contexts have served to provide minimum ages or relative dates 

for the specific strata or deposits. Opal phytolith studies 

from two annual grassland communities indicated that the 

higher percentage of distinctive panacoid-shaped phytoliths 

occurs at soil depths of 10 em or greater. If native 

grasslands dominated by perennial bunch grasses such as 

Danthonia and stipa species were far more prevalent in the 

past, the phytolith data would support the hypothesis that 

these species were replaced by festucoid-producing grasses 

from the Mediterranean. Although these studies were done in 

t.~e Sacramento Valley and the Monterey Coast their results may 

be extrapolated to coastal contexts in Marin county, 

particularly when macrofossil studies are used to complement 

pollen analysis (Bartolome et al. 1985, 1986). 

Human Disturbance, Land Use, and Botanical Indicators 

Botanical reflections of cultural vectors and 

processes such as disturbance and land during the contact 
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period have been considered in the ecological and 

biogeographic literature, but rarely in terms of the human 

ecology of particular events. 

Human ecology deals with the relationships between human 

qroups and the social and natural environments in which they 

exist and cease to exist {Butzer 1982:xii). The human 

ecological questions posed in this research relate directly to 

the events that took place during the contact period. In 

particular, processes such as changes in land surface 

characteristics, the introduction of non-native plants, and 

the shift in land use and management techniques will be 

addressed by this study. Previous work of a human ecological 

nature is reviewed. 

Frenkel {1970) has completed one of the few studies that 

may be applicable to the types of disturbance encountered 

during the early exploration and land tenure shifts in the 

study area. He examined the botanical indicators for land 

surfaces experiencing compaction or treading comparable to the 

soft shoulders of road side. His data suggest these areas of 

disturbance were colonized by weeds with prostrate rosette 

growth forms such as Sperqularia rubra, Plantago lanceolata, 

Polyqonum aviculare, Matricaria matricariodes, Lepidium 

pubescens, and Erodium circutarium represented at least 50 

percent of the plants present in those areas. Their success 

is in part of function of wirelike, flexible stems, small 
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quickly blooming autogamous flowers, and easily dispersed seed 

forms (Frenkel 1970:132-133). Such habitats most closely 

resemble disturbed, modern surface samples within the study 

area, and the early impacts of road building, parcelization, 

and trail blazing that occurred after the encuentro in the 

study area. 

Frenkel hypothesized that during the Spanish occupation 

the establishment of introduced plants and weeds would most 

likely take place in cultivated areas. He noted three 

varieties of wheat, barley, red oats, and corn were raised, as 

well as garden crops such as beans, peas, squash, carrots, and 

orchard plants during his review of Mission records (1970). 

In compacted zones cleared for gardens, blue grass (Poa 

annua), knotweed {Polygonum aviculare), jerusalem oak 

(Chenopodium botrys), and filaree {Erodium circutarium) are 

common. In garden compost piles ~ith greater organic content, 

barley {Hordeum leporinum), annual rye grass (Lolium 

multiflorum), curly dock {Rumex crispus), white pigweed 

{Chenopodium album), and winged goosefoot {Chenopodium murale) 

are more common. 

Normally such cultivation zones existed in a limited 

areas around the missions and ranchos, and pastures extended 

the disturbance zone many acres from Spanish cultural centers. 

Ethnohistoric documents must be used to corroborate the most 

likely locations of disturbance indicators within the study 

---- -------
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Applied palynological studies of excavated 

archaeological samples, prehistoric residential and 

agricultural surfaces, and modern reservation fields indicates 

that a distinct assemblage of weedy species, particularly 

plants in the Chenopodiaceae, Amaranthaceae, and Compositae 

families, composed the disturbed flora in these contexts 

(Delcourt et al. 1986). Some prehistoric weeds were found to 

be absent in modern contexts, suggesting that botanical 

analogs must be carefully chosen for such comparative work 

(Fish 1985:84-85). 

The introduction of cattle, sheep and other grazing 

animals during this period altered both the native and alien 

plant composition of the study area. Cattle grazing was 

particularly intense between A.D. 1850 and 1863, followed by 

a period of intense sheep grazing between 1870 and 1890 

(Munro-Fraser 1880). Palatable native bunch grasses were 

reduced ra~~er ~~ickly where grazing was concentrated. 

Perennials were reduced at the expense of rapidly reproducing 

annual plants. 

Increased road use and inland exploration encouraged the 

spread of many aliens. After 1870 many ruderal plants 

associated with increased agriculture and extensive planting 

of winter wheat as well as the establishment of tilled 

orchards spread annuals throughout low-lying valleys in 

California (Frenkel 1970). 
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The introduction of ornamental plants from the Old World 

was also more common during this period (see Appendix B) • The 

advent of turnpikes, formal roads composed with coarse roadway 

ballast, and the railroad also served to spread alien plants 

as windbreaks, paralleling these developments during the 

1870s. 

Anthropogenic burning--the setting fires by native 

Californians for the purposes of manipulating the plant and 

animal diversity of the ecosystems in which they lived--is 

well documented for coastal California populations at the time 

of contact (Timbrook et al. 1982; Roper-Wickstrom 1987; Pyne 

1991). In fact, Pyne (1991:145) has gone so far as to call 

these Californians fire farmers, as they used fire for 

economic, structural, and symbolic purposes. 

Past fire history has been monitored through the presence 

of charcoal in sediment cores and stratigraphic exposures, 

fire scar analysis of tree stands, and dendrochronology. 

Byrne et al. (1977) examined Santa Barbara channel sediments 

from the prehistoric period. Lower charcoal influx values 

characterized the prehistoric period than more recent 

sediments. Ground fires took place every 20 to 40 years 

during the prehistoric period, an interval suggestive of 

anthropogenic burning regimes (Timbrook et al. 1982) typical 

of the Santa Barbara coast. Comparisons of fire frequencies 

in the north and south coastal ranges and the Sierra Nevadas 
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are not consistent with the proposition that fire frequency 

would be expected to be higher during prehistoric times. Some 

studies indicate that fires occurred once every 10 years or so 

in the central Coast Ranges and declined after 1809 (Griffin 

and Talley 1980: 84). In the Sierras fires occurred every 

11.4 years between 1775 and 1909, with frequencies declining 

after 1880 (Warner 1980). In the South Coast ranges studies 

indicate that little change in frequency was noted during the 

contact period, although use of the forest was affected by 

other cultural factors that explain this complacent record 

(McBride and Jacobs 1980: 88). Unlike Byrne's work, most 

fire histories have the proper chronological resolution to 

consider changes that may have occurred during the contact 

period (Russell 1983). 

Dendrochronological work and stand analysis in Muir Woods 

National Monument (McBride and Jacobs 1977) and more recent 

studies of coastal redwood stands located along the northern 

California coast (Stuart 1987; Martin and Finney 1987) suggest 

pre-settlement (historic) fire frequencies that vary from 22 

to 27 years in Redwood Valley (Muir Woods) to 11 to 44 years 

in Humboldt Redwoods State Park located 150 miles further 

north. Further studies related to how fire interval reflects 

the long-term adjustments of plants after the contact period 

need to be done. 

Subsequent reduction in fire frequency from the 
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prehistoric period and increases in historic grazing pressure 

are two of the factors responsible for increases in Pinus and 

Quercus sp. pollen in cores from areas in the North Coast 

Ranges that were once grasslands (Matson 1970). 

This review of the research context of botanical 

reflections of the encuentro and the contact period in 

southern Marin suggests that there are a number of data 

sources and methods available for examining introduced plant 

species and disturbance plants and the human ecological 

processes at work that promoted their presence. 

The high frequency processes typical of the contact 

period are probably best examined through fine resolution 

analyses other than studies of material culture. Chapter 3 

examines the methods of data acquisition and analysis applied 

to four categories of data from the study area. 
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CHAPTER 3 

METHODS AND DATA ACQUISITION 

The Archaeological Sample in the study Area 

Prehistoric Western Miwok populations settled along the 

northern periphery of the San Francisco Bay shore in what is 

today Marin and Sonoma Counties approximately 3,500 years ago 

(see Figure 1.3). Settlements extended along the west coast 

from Duncan's Point near the Russian River Valley south to the 

headlands at the mouth of San Francisco Bay, and from the 

Sonoma River Valley west to the Petaluma River Valley and the 

drainages of the Coastal mountains. 

Eighty archaeological sites, or 10 percent of the total 

number of sites presently recorded, formed t.lte original 

subsample from the study area. In order for these sites to be 

included in the subsample, evidence of late prehistoric and/ or 

contact period components needed to be contained in the 

literature or collections (see Table 3.1). Field notes, site 

forms, and excavation reports were synthesized from Sonoma 

State University's Archaeological Clearinghouse for Marin and 

sonoma counties, and from the documents divisions of the 

University of California Archaeological Survey, Berkeley, and 

the Treganza Museum, San Francisco state University. 
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Only 65 sites from the original subsample had been 

surface collected, tested, or excavated. Twenty-five of the 

sites are located on the main peninsula and 40 are located on 

Point Reyes. An equally high percentage exhibited 

disturbance, either from demolition and earth movement within 

the site perimeters, or more subtle damage from vandalism, 

erosion, and reburial. Considerable legal and illegal 

development had affected site integrity prior to the 

institution of NEPA and CEQUA regulations, protection, and the 

compliance process. Natural erosion was a factor in the 

damage of at least half of the Point Reyes archaeological 

sites assessed by Moratto in his 1974 overview of the cultural 

resources of the Seashore (Moratto 1974). 

The following criteria were used to determine the 

appropriate second level subsample applicable to the contact 

period. Site forms and excavation reports were examined for 

65 sites. In particular, records were examined to determine 

if the following criteria had been met: 

a. The site had been excavated in a professional 
manner and there were extant records of the 
excavation. 

b. Artifact associations and stratigraphy had 
been recorded. 

c. Archaeologists had found artifactual evidence 
that supports the hypothesis that face-to-face 
contact with Europeans of the sixteenth, 
seventeenth, eighteenth, and early nineteenth 
centuries had taken place. 
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Table 3.1: Sites with Identified Protohistoric Components, 
Western Miwok Territory 

site trino•ia~ 
CA-KrD-

Desiqnation 
CO-OD Daile 

7 
14 

115 
138 
139 
140 
141 
142 
170 

193 

196 

201 

211 

216,DNG-1 

222 

225 
230 
232 

235 

San Jose Village 
Shelter Hill 

Thomas 
Cotomko'ta 

Miller creek 

Apalako'tca/Olompali 

San Antonio Creek 

Tom's Point 

Laquna Ranch 

Drake's Bay/ 
Limantour Sandspit 

Marshall Beach 

Tomales Bay 
Bull Point 
Estero 

Hall Ranch 

citation 
Xnvestiqator(s), Date 

Jackson 1974a 
Moratto et al. 1974 
Riley 1979 
Meighan 1950 
Slaymaker 1974 

Hillary n.d.* 

Chavez 1976 
Henn 1970 
Treganza 1957 
Slaymaker 1972,1982 
Von der Porten 1976 
T. King 1967 
Craig & Milner n.d.* 
Beardsley 1954 
Duncan 1988 
Moratto 1974 

Treganza and King 1968 
King and Melander 1969 
Henn 1970 
King and Upson 1970 
Moratto 1974 

Treganza and King 1968 
Moratto 1974 

Origer 1982 
Heizer 1941 
Meighan 1950 
Beardsley 1954 
Meighan 1950:32 
Heizer 1942 
Meighan and Heizer 
1952 
Upson 1977 
Moratto 1974 
Moratto 1974 



Table 3.1, Continued 

Site trinoaial 
CA-Hrn-

Desiqnation 
Comaon naae 

236 
242 

247 
249 
258 
262 
265 
266 

271 
274 
275 
280 

Limantour Sandspit 
Cauley 

Sacramento Landinq 
Tomales Bay 
Creamery Bay 
Pelican Point 
Tomales Bay 
McClure Mound 

Bear Valley 
Hidden Site 
Mendoza Mound 
Coast Camp 
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Citation 
znvestiqator(s), Date 

Beardsley 1954 
Moratto 1974 
Upson 1977 
Moratto 1974 
Moratto 1974 
Upson 1977 
Moratto 1974 

Beardsley 1942, 1954 
Duncan 1988 
Moratto 1974 

283 
284 

Heart's Desire Beach 
Indian Beach 

Beardsley 1954 
Moratto 1974 
Moratto 1974 
Moratto 1974 
Moratto 1974 
Gerkin n.d. 

289 
297 
298,DNG1&2 

301 

Kehoe Creek 
Tomales Bay 
Adams Site I 
Limantour Sandspit 

303,234 Historic Caucasian 
304, DNG-12 
305, 231 
306 
307 Limantour 

308 Murphy 

Murphy Ranch 
302 

Treqanza and King 1968 
Von der Porten 
1963, 1965, 1967, 
n.d.a, n.d.b 
Von der Porten and 
Peron n.d.a 
Treganza 1959 
Upson 1967, 1968, 1969 
King and Melander 1969 
T. King and Upson 1970 

Upson 1977 

Upson 1977 
Moratto 1974 
Treganza 1959 
DillinghamandAker 1960 
Neasham 1952 
Moratto 1974 



Table 3.1, continued 

Site trinollial 
CA-Krll-

Desiqnation 
common n&Jile 

341 
343 
357 
361 
362 
371 
372 
373 
374 

375 

376 
377 
378 
379 
380 
381 
382 
383 

386 
387 
388 

Perry 
Pebble Beach 
Lyons 
Veranda 

Fish impoundment 
San Antonio creek 

Bolinas 

Olemaloke 

Espenet 

Martinelli 

Bear Valley Ranch 
Laird's Landing 

389,DNG-6 Oven 
390 
391,DNG-3 
392 
393 
394,DNG-4 
395 
396 Tomales Bay 

397 Hog Island 
402 Echatamal 
406 Corte Madera Creek 

Sites with no trinomials: 

Mrn-4xx 
DNG-8 
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citation 
Investigator(s), Date 

Treganza 1959 

McBeath 1966 
Ryan 1968 * 
T. King 1967 
Upson 1977 

Upson 1977 
Upson 1977 

Moratto 1974 

Treqanza 19~6 
Moratto 1974 

Allen 1965 

Upson 1977 
Moratto 1974 
Upson 1977 
Schenk 1970 
Upson 1977 
Duncan 1988 
Dietz 1976 
Van Dyke 1972 

*= Unavailable Sources 
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d. Radiocarbon dates had been taken during 
excavation from organic material excavated 
from sealed stratigraphic deposits in 6 
sites, none of which were in the sample of 14 
already noted. 

Of ~~e 65 sites examined approximately 53 of ~~em had 

adequate records. A number of records have been lost from 

archives and clearinghouses making this task difficult for 

approximately one dozen sites. 

Of the sites that had adequate records, 24 had sufficient 

notes on stratigraphy and artifact associations. The worst 

abuses appeared in sites that had been excavated solely to 

locate porcelain, iron spikes, or European artifacts from the 

sixteenth century (Shangraw and Von der Porten 1981; Von der 

Porten 1970). In these instances most of the aboriginal 

material culture had not been collected, there were few 

observations recorded on the excavations that did not include 

characteristic European-made artifacts. Excavations were 

frequently called tests or salvage (see Appendix C). 

Collections were often lost or missing from local repositories 

or museums. 

Of the 24 sites from which stratigraphic information and 

artifact associations were recorded, only 14 had evidence of 

face-to-face contact during Phase II of the contact period. 

Three sites were wrongly assigned to this period based on 

interpretation of the artifacts and features. During 



119 

stratified surveys across the study area these sites were 

field checked. In some cases it was difficult to locate the 

site from surface survey because so much of it had been 

excavated and broadcast screened (see Appendix c for relative 

amounts of site excavated) • Judging the contact period 

assignment of these sites was not attempted through surface 

survey. Field notes and reports based on excavated test 

samples were re-examined for this purpose. 

Only four sites that had radiocarbon dates were occupied 

between A.D. 1400 and 1815 (Phase I through Phase III of the 

contact period) (Breschini et al. 1988:20). Although too 

small a sample to support considerable archaeological 

analysis, these data served several purposes. First, the 

presence of Euroamerican artifacts in Western Miwok occupation 

sites is indicative of the earliest encuentro in the Point 

Reyes region rather than San Francisco Bay. Second, the 

number of Euroamerican artifacts that date to Phase II of the 

contact period is corroborates the ethnohistoric documents, 

which suggest there was no face-to-face contact during Phase 

I. Third, Western Miwok peoples used and modified vessel 

hardware, wood, and goods probably after scavenging materials 

abandoned after Euroamerican groups left the area. Fourth, 

subsequent contacts during Phase III produced different 

artifacts diagnostic of later time periods and cultures in 

inland and bay shore locations. Therefore, although the site 
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sample is small, archaeological evidence has framed both the 

temporal and spatial aspects of the study area. The evidence 

from survey, salvage, and excavation is summarized in Chapter 

6 and Appendix K. 

Archaeological Evidence for Human Ecological 

Shifts During the Protohistoric Period 

Settlement Pattern 

Settlement pattern research in the study area requires a 

larger sample than is presently available. It also requires 

substantial testing and excavation programs that produce 

radiometrically dated deposits. Studies that have attempted 

to address issues of site structure, organization, size, and 

distribution during the contact period will be briefly 

reviewed. 

Little is known about the how the Western Miwok 

determined the boundaries of their territory, or if they did 

so. Linguistic analysis suggests they could have used natural 

features such as valleys or streams to delineate locations, 

landmarks, resource use areas, and the location of other, non

Miwok speaking peoples (Collier and Thalman 1991:4-16). 

Personal name contain suffixes recognized as water and land 

affiliations or references. Perhaps these linguistic 

differences were cues to specific physiographic differences 
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between people, their villages, where they were born, or 

specific totemic animals of the coast and the bay shore (Ibid 

1991:316-317). 

Moratto ( 1984) used a tribelet analogy of social 

structure to model settlement pattern of the coastal and bay 

shore regions of California. Earlier ethnohistoric and 

archaeological work by Dietz (1976) supported a hypothesis 

first introduced by Gifford and Kroeber (1939) that the larger 

villages could be discerned from historic ethnohistoric 

documents. A tabulation of the village names given as home 

residences by neophytes in the mission registers were assumed 

to be tribelet centers, or primary villages (see Figure 3.1). 

Dietz (1976) concluded that Echatamal was one of the major 

villages within the Nicasio Valley region because the greatest 

number of Western Miwok people used the village name as their 

affiliation, or home village. 

However, a tribelet is actually a basic landholding group 

associated with a village community and is an independent 

social entity governed by a chief (Kroeber 1955, 1956). It 

was originally used by Kroeber to classify the unique nature 

of the social and political forms within the california 

"culture area" (Kroeber 1939). Tribelet lands ranged from 130 

km2 to 15,500 km2 in size based on Kroeber's definition. 

Activities in tribelets included political, ritual, and 

-- --- --· ---------------
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Figure 3.1 Map of Tribelet Boundaries and Ethnographic 
Villages 
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economic events to which nearby villages were participants, 

but, geographically, satellites (Bean 1976:100-102). 

Although Moratto assumed that the sociocultural divisions 

represented by tribelets had archaeological parallels, he did 

not test this hypothesis with survey data from Point Reyes. 

Many of the mission registers contained names and affiliations 

of Western Miwok from the bay shore rather than the western 

side of the study area. 

The confusion between analogies of social qroups and 

their organization and settlement units and their patterns has 

had a long history in California. Edwards (1970:105-113) 

proposed that settlement pattern could be addressed 

indirectly by constructing a hierarchy of site types based on 

site location and surface size. He examined survey data from 

the "Drake quest" and then revisited sites on the Point Reyes 

peninsula to make maps of site location and size. The 

formula, 

"Log population equal to a constant times log 
site area" (Cook and Treganza 1950:231) 

was used to derive population estimates for 161 recorded 

sites. Cook and Heizer (1965) assumed an average family size 

of six to eight persons and did not consider midden areas 

under 50 square meters in size. Cook's calculations were 

biased in that the surface of the midden (a refuse, discard, 
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or disposal area) was equal to the residential area. 

Edwards erred when he assumed that the size of largest 

sites on the peninsula were constant through time. Although 

he produced maps of site clusters that resembled tribelets, 

the presumptions on which his analysis were based were faulty. 

The site hierarchy model collapsed all the site variability 

into a single time period lasting over 8,000 years. Based on 

this research, Edwards claimed to have proven that tribelets 

were in existence on the peninsula during the contact period. 

Excavated samples from six sites spanning the contact 

period in central and eastern Marin do suggest that the Phase 

II portion of the encuentro served to disrupt existing Western 

Miwok settlement pattern. Etchatamal, for example, was 

completely abandoned and then reoccupied after secularization 

(Dietz 1976: 176). Demographic estimates support the idea that 

the coast and bay shore within the study area was 

substantially depopulated after A.D. 1775 {Barrett 1908a; Cook 

1956). 

Evidence from refuse deposits at Mrn-14 suggests a 20-to 

40-year hiatus that could be due to a reduction in the 

exploitation of certain molluscan species, a response of the 

species to earlier over exploitation, or depopulation (Riley 

1979). 

The political, social, and spiritual upheavals of the 

mission period between 1806 and 1821 could have caused 
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instability among Miwok households, larger units, and leaders. 

Addressing settlement pattern changes requires analysis of the 

ethnohistoric and other records, rather than attempts to "fit" 

meager archaeological data into existing models. 

Settlement pattern data from the east portion of the San 

Francisco Bay was used to propose contact period shifts in 

resource use, and indirectly, in settlement pattern. 

Costanoan populations shifted from occupying large sites with 

substantial refuse deposits ( shellmounds) to smaller 

residential sites located higher above the bay shore. The 

post-encuentro sites were located in closer proximity to 

firewood, and contain archaeological evidence of earth ovens, 

baked clay artifacts, and storage pits that were used by 

inhabitants for processing soaproot bulbs as food (Font 1930; 

Bickel 1976). Comparative material from Marin County is 

lacking, but these studies suggest that random stratified 

transect su_rveys and excavations from the bay shore to upland 

zones is needed to more fully understand the circumstances of 

the contact period. 

Technology 

Vesicular and fined-grained basalt, schist, and 

sandstone, were the predominate raw materials from which 

ground stone objects were manufactured during the prehistoric 

period in Marin. Major technological changes in the 
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manufacture, style, and use of ground stone antedate the 

encuentro. For example, hopper mortars are more commonly 

found in sites dated to after A.D.1. Flat to concave slabs 

were placed beneath basketry hoppers (tatin) for processing 

with heavy, elongated pestles. Tom Smith, a Bodega Miwok, 

recalled that he used a pestle to break up hazelnuts (Corylus 

california) and save his teeth (Collier and Thalman 1991). 

Mortars and pestles were occasionally incised or painted. 

Some bowl mortars resembled bedrock mortars: they were used 

without hoppers, and were so massive that sheer weight 

precluded movement from the processing areas to habitation 

sites. Miwok informants indicate that whenever they moved 

"they buried the mortar" (Collier and Thalman 1991:119). In 

the literature these are often called "show" mortars (Moratto 

1984). 

Hypotheses interpreting the increased use of hopper 

mortars through time include the following: 

1. the increased use of pulverized seed and nuts 
in the consumed foods, 

2. an increased need for efficiency with which 
these foods were processed (including amount, 
time, energy expended, decreased loss of food, 
increased sociability of individuals working). 

3. a reduction in the dependence and distance to 
bedrock milling stations; and/or 

4. an effort to reuse basketry in an efficient 
manner. 
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Hopper mortar technology increased the amount of seed 

and nut meats that could be prepared during a single activity 

period, and lessened the physical demands of grinding by 

incorporating gravity in the process. Moratto (1984:201-206) 

tested the theory that shifts in diet preferences caused the 

technological shift but he found no macrobotanical evidence to 

suggest differential. availability of nut resources. 

Chert, obsidian, schist, basalt, and quartzite were the 

most common raw materials used for chipped stone tools in the 

Marin area during the contact period. After 1,500 yrs. B.P. 

obsidian sources in the Great Basin were replaced by more 

local sources in Napa and Sonoma counties north of the study 

area, suggesting shifts in procurement strategies by the Miwok 

and other groups (T. Jackson 1974a). There are at least five 

major volcanic glass sources in Central California alone 

(Heizer and Treganza 1944). Scholars disagree on whether the 

changes in obsidian sources in chipped stone assemblages are 

a function of geographic distance (Erickson 1977) or 

ceremonial versus nonceremonial use (Hughes 1978; Fredrickson 

1984). 

The chipped stone technologies of the Western Miwok 

people are poorly understood, and substantial disruption of 

tradi tiona! raw material networks after the encuentro is 

expected along with shifts in the raw materials used to 

produce traditional artifact forms. Slaymaker (1981), Dietz 
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(1976), and Jackson (1974a) all noted a few examples of bottle 

glass used to produce flaked stone tools in contact period 

sites within the study area. 

Desert side-notched, comer-notched, and Stockton 

serrated points were the most common types found in the study 

area (C. King 1978:67-68). There is some evidence to suggest 

that projectile points were multipurpose tools, and were used 

to slice and whittle as well as to propel on arrow shafts 

(Nance 1970). Bow and arrow replaced atlatl and dart between 

A.D. 800 and 1500. Small notched points, presumably used on 

arrows, occur at all six contact period sites after 

approximately A.D. 1350 (Riley 1979:77). Concomitant with the 

introduction of bow and arrow technology would have been an 

increase in the efficiency and overall success of killing 

animals and birds without blinds and close stalking. Riley 

(1978:78) believes the overall increases in meat availability 

due to hunting successes could have caused population 

increases in the study area immediately prior to Phase I of 

the encuentro. 

Moratto postulated that increased use of bone for awls 

and other tools in archaeological assemblages after A.D. 1000 

was due to increased needs for clothing and containers. 

Baumhoff (1980: 183) believed that coiled baskets produced with 

bone awls were more easily manufactured for hopper mortar use 

than twined forms. After A.D. 1, wood and shell are added to 
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the raw materials used for tool production, perhaps indicative 

of decreased use or access to sea and land mammal bone. 

Barbed forms of bone and shell fish hooks are more common than 

unbar bed forms in the Late Phase assemblages. Decreased 

amounts of bone in Phase 2, Late Horizon assemblages from MRN-

14 have been interpreted as indicative of the availability of 

European metal tools being available to the Western Miwok 

living on the study area bay shore (Riley 1979). 

Social Structure and Organization 

c. King hypothesized that bead production data from 

contact period sites would shed light on social organization 

shifts before and after the encuentro. He classified beads 

from sites into two functional types. "Money" types were used 

to supply immediate compensation for goods, services, or 

exchanges. "Decorative" bead types were used to validate 

social status and did not re~~ire immediate compensation in 

goods and services. "Money" bead types could be used by 

anyone regardless of the status position, whereas "decorative" 

types were used by those that had earned access to them, or 

those who were allowed to obtain them through positions of 

rank (C. King 1974:86). Unfortunately, both Saxidomus and 

Tresus sp. disks, considered "decorative" types in all other 

parts of California, served as currency during the late 

prehistoric period in Marin (C. King 1978). 
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Nevertheless, c. Kinq {1978:61) drew functional 

distinctions between the two types because of the differential 

amounts of labor required for their production. The drilling 

of holes, the size of the overall bead diameter, and the 

rounding of the circumferences of the bead were calculated 

into labor estimates. For example, increased bead diameters 

from contact period southern California coastal sites 

represented increased potential for status attainment by 

larqer numbers of people than was the case in succeeding 

historic period {C. Kinq 1974:77-92). 

In the study area, shifts from Olivella sp. to clam shell 

disk beads durinq the Phase III of the contact period led T. 

Kinq {1971) to hypothesize that there were societal shifts 

from a political economy that was not constrained by 

environmental parameters to a monetized economy that was 

closely constrained by environmental conditions. Chavez 

{1976) disagreed that clam shell disk beads were a diagnostic 

marker of contact because they were present in Late Phase 2 

deposits at Mrn-170. 

Whole clam shells were imported from the Kashaya Pomo who 

lived north of the ··lt:!stern Miwok to the Patwin who lived east 

of Miwok territory in the Napa Valley. What role the Miwok 

played in these transactions during the encuentro could 

explain their early and continued use of clam disk beads. 

After A.D. 1775, the use of glass beads normally given in 
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trade at meetings between Europeans and native peoples 

declined and old forms of Olivella sp. callus beads increased 

in use by Indian peoples within the Spanish missions (C. King 

1978). Dietz (1976) found similar evidence for material 

traditionalism in populations which reoccupied Etchatamal. He 

suggested that retaining these older, more traditional forms 

of prestige was one adaptive method used by the Western Miwok 

to recement basic social relationships and obligations. 

c. King (1974, 1978) defined a series of contact period 

interaction spheres by comparing site population size, 

relative frequencies of beads types, differences in Haliotus 

sp. ornaments, and other traded objects. The Coastal Miwok 

were located within the central interaction area whose 

northern and southern limits were defined by the absence of 

Olivella sp., lipped, callus beads and whose northern limits 

were also marked by the absence of Saxidomus sp. and magnesite 

beads (C.King 1978:60). 

Synthesis of the Archaeological Data 

Of the 80 sites examined in this study only 6 had of 

artifacts and associated radiocarbon dates from relatively 

undisturbed stratigraphic contexts. This sample could 

unequivocally be assigned to Phase III of the contact period. 

Fourteen sites could equivocally be assigned to the sixteenth 
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century based on diagnostic Chinese porcelains Appendix 

C)(Shanqraw and Von der Porten 1981:78-79). The limitations 

of this archaeological record for addressing the problems set 

forth in this thesis are obvious. Neither the sample nor its 

biases are satisfactory for answering human ecological 

questions. This archaeological research does suggest, however 

that the use of documents in concert with material culture is 

a useful method for reconstructing past human behavior. The 

archaeological record will be used as a primary framework on 

which events and processes that shaped the contact period can 

be anchored. Paleobotanical methods and ethnographic and 

ethnohistoric analysis will serve to produce hypotheses and 

independent measures of some of the processes of land use and 

management only hinted at by archaeological theories. In the 

next section these methods are reviewed. 

Paleobotanical Sites and Methodology 

Mud Lake, Lower Hidden Lake, and Miwok Meadows salt marsh 

form an altitudinal transect across the marine terraces of 

Point Reyes (1,180 ft) across the main Marin peninsula (1,140 

ft) east to the San Francisco Bay shore (sea level). Each is 

the location of a series of fossil sediment cores retrieved in 

the summer of 1986 (see Figure 1.1). Mud Lake is located in 

a second growth Douglas fir forest (Evens 1988) while Lower 
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second growth redwood forest 

interrupted by dense stands of mixed conifers and hardwoods 

(Stone 1972:32}. Miwok Meadows is located in an extensive 110 

acre salt marsh surrounded by oak woodland, and at higher 

elevations, Douglas fir, mixed conifers, and even a few 

redwoods (Josseyln 1983:16). 

Research on ruderal and introduced plants (Frenkel 1970) 

as well as historic species replacement (Barbour and Major 

1988) indicated that coastal prairie, redwood forest, and the 

salt marsh vegetation communities were three of the most 

susceptible locations for paleobotanical changes during the 

contact period. 

The selection of these sites for coring was not made 

lightly. Every effort was made to select relatively 

undisturbed locations and permanently wet catchments for the 

sediment cores. Many alternative sites were excluded because 

they ex.~ibited recent disturbance or flushing by stream 

action. Each pond was located within vegetation communities 

that were likely to have experienced changes at contact based 

on documentary evidence and previous biogeographical studies 

on ruderals and introduced plant species. The basin sediments 

needed to be sensitive to regional shifts in land management 

and successional changes, and had to be large enough to 

provide an accurate record of the area affected (Cole 1983). 
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Pollen corinq sites 

Mud Lake. Point Reyes National Seashore 

Mud Lake is situated in arcuate depression formed by a 

landslide deposit whose hiqhest point is located on Bolinas 

Ridqe due east of the lake (Claque 1969:109, 118). The slope 

varies from 15 to 30 percent on the ridqe due west of the 

basin. Estimated aqes of the slides that produced Mud Lake 

and the numerous other saq ponds on marine terraces to the 

west of the core site vary from 10,000 to 100,000 years aqo. 

Limited deltaic formations or sediment accumulation at 

the bottoms of the marine terrace ponds and sharpness of the 

slide ridqe on the periphery of the lake suqqest a fairly 

recent oriqin for sediment that had accumulated in Mud Lake. 

No qeoloqical research at Mud Lake has been conducted. 

Palomarin-Wittenberq Complex soils at the Mud Lake 

locality are derived from siliceous shales and sandstones. 

These soils are composed of qravelly, dark qrey-brown loams 

that extend beneath the litter layer up to 30 inches in depth 

and are underlain by brown loams to a depth of 70 inches. 

Gravelly brown loams extend to 130 inches and the parent rock 

is a siliceous shale (Kashiwaqi 1985). 

Lower Hidden Lake. Marin Municipal Watershed District 
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Lower Hidden Lake is located on the north-facing slope 

of Mount Tamalpais, and is small, 1/8 acre sag pond within the 

Potrero landslide. Most of Mount Tamalpais is composed of 

parent rock from the Franciscan Complex, which are sandstones 

(greywacke) and mudstones, shales of a marine origin, and 

serpentine rich in magnetite. 

A Quaternary age landslide deposit extends from the West 

Peak of Mount Tamalpais north and downslope to Potrero Meadows 

and includes the core site as well as Hidden Lake, a larger 

basin located approximately half mile upslope from the latter. 

Estimates of the age of the landslide vary between 3,000 to 

10,000 years based on the geomorphology of the fault scarp. 

(Salem Rice personal communication 1985). The core site sits 

atop a rotational sag of the landslide and exhibits several 

sharp scarp features that suggest it may be several thousand 

years old (Blake n.d.). The slopes vary between 30 to 50 

percent in the landslide. There has been little to no 

geomorphological work done with this landslide deposit and the 

area around Lower Hidden Lake is not well mapped. 

Centissima-Barnabe Complex soils derived from weathered 

soft sandstone and shale are present at the Lower Hidden Lake 

core site. These soils are composed of grey brown to brown 

loams that underlie a litter zone between 2 and 8 inches in 

depth. Yellow brown loams extend from 15 inches to 25 inches, 

and these are underlain by light brown gravelly clay loams to 
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a depth of 33 inches. Bedrock is composed of sandstones and 

shales between 20 to 40 inches in depth (Kashiwagi 1985). 

Miwok Meadows. China Camp State Park 

The Miwok Meadows core site is located in a tidal marsh 

which is flooded on a daily basis by high tides. It is 

situated on the south facing shore of northern San Pablo Bay, 

which is located between the freshwater sources of the delta 

to the northeast and the Golden Gate ocean channel to the 

southwest. Historically the core site may have been located 

above the tidal marsh in relict freshwater stream drainage 

(Nichols and Wright 1971). Historic insedimentation of 

northern San Pablo Bay (Pestrong 1972) since the 1790s has 

increased upper and lower tidal flat development and changed 

the corresponding salinity of the bay water through time. 

The sediments that have accumulated on the shorelines of 

~~is area are not more than 10 ft thick and occur on slopes 

that range between o and 2 percent. There has been no 

geologic research in this portion of San Francisco Bay. 

Novato clays comprise the predominant soil type at Miwok 

Meadows. The site is within the high water table due to 

historic levees and drainage channels and is always saturated 

during high tide. Light grey clays occur for the upper 15 

inches and are underlain by over 70 inches of grey clays with 

minor amounts of sand and gravel. The upper reaches of the 
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Miwok Meadows, in contrast, are composed of Tocaloma-McMullin 

soils on slopes between 50 to 75 percent. These soils are 

predominately grey-brown gravely loams, with fractured 

sandstone bedrock at approximately 70 inches below the surface 

(Kawishagi 1985). 

Coring Techniques and Field Observations 

Lower Hidden Lake and Mud Lake were cored with a modified 

Livingstone corer (6-cm diameter) that produced a "short" core 

that retained the sediment-water interface intact and removed 

a 1-m-long sediment column. This corer was manufactured at 

the Department of Geosciences, University of Arizona, by Scott 

Anderson. The column was transported whole to my home in San 

Francisco and extruded vertically from the top down with the 

use of a plunger. Samples were bagged in whirlpack bags at 

. . l.ncremen ... s of 0.5 for the entire core and sediment 

descriptions, observed macrofossils, and laminations were 

noted during extrusion. Bags were refrigerated until samples 

were selected. 

A standard Livingstone corer (2-cm diameter) and 

Dachnowsky corer (1-cm) were also used to retrieve a 

longitudinal sample within close proximity to the short core 

location. The Dachnowsky corer was particularly useful in 

sediments that contained gravels at Lower Hidden Lake and that 
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could not be penetrated adequately by the larger Livingstone 

bit. A Dachnowsky corer was used exclusively in the 

alternating clays and sands at Miwok Meadows to a depth of 

over 7 m. The latter core sections were extruded on site, 

wrapped, and boxed. Boxes were refrigerated until the samples 

could be split lengthwise into halves at the Desert 

Laboratory, Tumamoc Hill, Department of Geosciences, 

University of Arizona, Tucson, Arizona. One half was used for 

stratigraphic analysis and macrofossil samples and the other 

for pollen samples and radiocarbon dates. 

Sampling, Sediment Descriptions, Dating, and Extraction 

The sediments from the short cores were sampled every 0. 5 

em for 1 m. Samples of the sediment/water interface were also 

sampled for pollen. One cubic centimeter of sediment was 

sampled every 3.5 em for extraction for this dissertation. 

The remainder of the samples were retained and frozen. 

A cubic centimeter of the extruded sediments from the 

Livingstone and Dachnowsky corers were sampled at 10-cm 

intervals for pollen and macrofossil analyses. Although the 

resolution of the short cores was expected to be better for 

the purposes of this thesis, and for preserving macrofossils 

with less compaction than the other two methods, radiocarbon 

dates were removed from Livingstone and Dachnowsky cores which 
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had greater time depth and continuity than the single drive 

short core. The remainder of the cores were repackaged and 

frozen as reference and for future sampling. 

The pollen samples were processed by techniques modified 

from Fzqri and Iversen (1975) with successive treatments of 

concentrated HCl, 48 percent HF, and acetolysis solutions (see 

Appendix D). Aliquots of Lycopodium (Batch 414831) spores 

were used as tracers to calculate pollen influx (grainsfcm2 

/yr) and pollen concentration (grainsfcm3 or grains per gram 

dry weight). Occasional presence of colloids in the samples 

from Miwok Meadows required treating the sediments with warmed 

HCl, repeating the HF extraction, or applying a cold Nitric 

swirl step. All extractions were conducted at the Department 

of Geosciences laboratory by the author. 

The sediments, stratigraphy, and visible components were 

described and graphed for each core. An average of 20 em of 

sediment was removed from the split Livingstone and Dachnowsky 

cores for a radiocarbon sample. The radiocarbon samples were 

pretreated by oven drying, then weighed for shipment to 

Geochron, Inc., Cambridge, Massachusetts, in sealed tin 

weighing containers. The most contiguous intact core from the 

series at each site was chosen for radiocarbon dating. Each 

chosen core yielded four uncalibrated radiocarbon dates on 

organic sediments (see Figure 3.2). The radiocarbon dates for 
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each core are discussed in Chapter 5. 

Linear rates of sediment accumulation were assumed from 

the midpoint depths of the uppermost and lowermost radiocarbon 

dates from each core. Using the uppermost date as a cutoff 

for the encuentro, pre-contact and post-contact sedimentation 

rates were figured for each core. These sedimentation rates 

are discussed in Chapter 6. The rates were also used to 

derive pollen influx statistics for each fossil sediment 

sample. 

Counting, Tabulation, and Identification 

Routine pollen identifications were undertaken at 400 

magnification on an Olympus BH-2, D-Plan Acromat microscope. 

A minimum of 300 arboreal pollen (AP) and non-arboreal pollen 

(NAP) and aliquot grains were counted for each sample. In 

some cases the amo~~ts of pollen were so minimal that the 

total number of identifiable grains was fewer than 200. 

Pollen and macrofossil type collections at the Department of 

Geosciences, University of Arizona, and Paleoresearch, Inc., 

Golden, Colorado, and pollen keys in possession of the author 

were used to assist with difficult identifications (Erdtman 

1952; Lewis et al. 1983; Kapp 1969; Bassett 1978). 

Raw counts of the arboreal, nonarboreal, Pteridophytes, 

or ferns and fern allies, weeds, ruderal species, and 
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Figure 3.2 Radiocarbon Dates for Fossil Sediment Cores 

Core site 
Location 

Miwok 
Meadows 

Miwok 
Meadows 

Miwok 
Meadows 

Miwok 
Meadows 

Mud 
Lake 

Mud 
Lake 

Mud 
Lake 

Mud 
Lake 

Lower 
Hidden 

Lower 
Hidden 

Lower 
Hidden 

Lower 
Hidden 

Provenience 
Mean Depth 

Core 5, Drive 2 
45 em 

Core 4, Drive 1 
44.1 em 

Core 5, Drive 16 
409 em 

Sample Geochron 
No. Lab No. 

MM#3 GX13494 

MM#2 GX13493 

MM#4 GX13495 

Core 5, Drive 30 MM#1 GX13314 
741.4 em 

Core 1, Drive 1 ML#2 GX13490 
47.3 em 

Core 1, Drive 2 ML#1 GX13313 
104.8 em 

Core 1, Drive 3 ML#3 GX13491 
263.7 em 

Core 1, Drive 4 ML#4 GX13492 
361 em 

Core 2, Drive 1 LHL#5A GX13822 
3.3 em 

Core 2, Drive 1 LHL#4 GX13498 
19.6 em 

Core 2, Drive 1 LHL#1 GX13312 
27.4 em 

Core 2, Drive 3 LHL#3 GX13497 
161.3 em 

Yrs B.P. 
& 13C Value 

910 +/-180 
-24.9 0 /00 

925 +/-195 
-26.2 0 /00 

2850 +/-210 
-22.7 0 /00 

4945 +/-211 
-26.7 0 /00 

980 +/-115 
-27.3 0 /00 

1860 +/-120 
-28.5 0 /0o 

3790 +/-140 
-28.1 0 /00 

3705 +/-145 
-28.4 ofoo 

910 +/-195 
-27.9 0 /00 

2730 +/-310 
-27.7 0 /00 

3655 +/-250 
-29.4 0 /00 

6045 +/-334 
-27.0 0 /00 

All dates reported are uncalibrated radiocarbon dates 
derived from organic sediments. 
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0 

Mlwok Meadows Mud Lake Lower Hidden Lake 

Figure 3.2 Radiocarbon Dates for Fossil Sediment Cores 
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introduced plants, and indeterminate grains were included in 

the pollen sum. Indeterminate grains included those that 

could not be identified due to corrosion, degradation, 

crumpling, breakage, or concealment of morphological features. 

Counts of these unidentified types were kept for each pollen 

sample. Certain counts of palynomorphs were omitted from the 

pollen sum. These included unknowns, aquatics, and spores. 

Unknown grains that could not be identified by reference 

to slide collections or published keys were described, 

measured, drawn, and in some cases, photographed. 

Aquatic plants indicative of immediate vegetation around 

the core site also were excluded from the terrestrial pollen 

sum because they were assumed to represent local conditions. 

Both pollen and plant macrofossils of aquatic plants can be 

used to reconstruct the water chemistry and trophic status of 

basins (Birks and Birks 1980; Wright 1983). For example, the 

presence of cyperaceae pollen, particularly sedges and rushes, 

and Botryococcus sp., an alga, are indicative of increased 

productivity of nutrients and lowered water levels. Such 

counts could reflect vegetation growing on the immediate edge 

of the pond, or reflect freshwater conditions and influx. 

Since this information could be used to shed light on contact 

period processes, the aquatics were summed separately and 

presented on the diagrams. Spores were also omitted from the 

pollen sum for similar reasons. 
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over so pollen types were identified in this study. 

Expectedly, fossil cores exhibited a less diverse flora than 

the modern surface samples. Basin conditions that affect 

preservation in pollen grains such as wet and dry episodes and 

the relative size of the basin, which would affect pollen 

influx could account for a less diverse flora. 

Arboreal pollen, nonarboreal pollen, introduced plants, 

potential weeds and ruderal species, and other potential 

botanical indicators relevant to the contact period were 

segregated during data entry (Berglund and Ralska-Jasiewiczowa 

1986:473-474). Counts were entered onto Quattro spreadsheets, 

and pollen concentrations and influxes were derived for each 

sample. Pollen concentrations represent the number of grains 

of pollen per unit volume of wet sediment. The aliquot chosen 

for this research was a Lycopodium sp. , a species that is 

highly recognizable but unlikely to appear in Holocene samples 

from the study area. Eucalyptus sp. aliquots were not chosen 

for obvious reasons. The Lycopodium sp. tablets were 

calibrated to represent 12,100 grains/tablet and this fiqure 

was used in the calculations of pollen concentration 

(Stockmarr 1971, Batch # 414831, University of Lund, sweden; 

1973). Pollen concentration was used as a broad indicator of 

pollen preservation. 

Pollen influx, or the absolute number of grains per unit 

area of sediment deposited per unit time, was calculated using 
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sediment deposition rates derived from the radiocarbon dated 

core sediments. 

The deposition rate was 39.79 years/em in the Lower 

Hidden Lake core and 20.53 years/em in the Mud Lake core. 

The Miwok Meadows core had the slowest deposition rate at 7.17 

years/em. Pollen influx was derived by dividing the 

concentration value by the number of years represented in 1 em 

of core sample. 

Pollen diagrams and bar graphs were produced by a HP 

Laserprinter and an Epson Equity 386DX personal computer. 

Tilia and Tilia=graph a copyright-protected software 

spreadsheet and graphics package {Grimm 1991), were used to 

produce pollen diagrams. Diagrams were produced for two cores 

from each of the core site. At Mud Lake and Lower Hidden lake 

the short core data were paired with Dachnowsky or Livingstone 

core data and two separate diagrams were produced and 

compared. Depth, radiocarbon age, and sample numbers were 

noted for each core on the diagrams. Every effort was made to 

match the sediment characteristics, depth, differential 

compaction, and content of the short cores with stratigraphy 

and context of the dated cores. 

Macrofossil Samples 

During pollen sampling the fossil cores were split 
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lengthwise to remove paired macrofossil samples, as it was 

hoped that macrofossil remains would provide species specific 

information to compliment the fossil pollen records. The 

sediments were temporarily stored in sample cups in a 15 

percent alcohol solution and stored refrigerated for four 

years. The samples were then sieved using 212-, 150-, and 

90-mu standard sieves. All botanical macrofossils, insect 

parts, ostracods, and charcoal fragments larger than 2 mm were 

retained in vials with absolute alcohol. The relative amount 

of unidentifiable plant tissue for each sample was noted and 

not retained. Samples containing masses of peat were 

ultrasounded to disaggregate clumped organic materials. 

Seeds, seed coats, cones and cone fragments, needles, twigs, 

leaves, and charcoal were recorded and tabulated for each 

sample. Non-botanical macrofossils such as ostracods, fish 

and insect parts were tabulated, retained, but not identified 

for this research. 

Modern Surface Pollen Samples 

Thirty-four modern surface pollen samples were taken 

within the study area between 1984 and 1986. Sampling 

stations were selected to represent each major modern 

vegetation community present in the study area, and were 

aligned into five major transects. A vegetation community can 
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be defined as any combination of species that thrive together 

in a particular environment (Janssen 1970). In this research 

the community will be described quantitatively by primary 

species composition. 

At each station a minimum of 10 subsamples were taken 

from an area of relatively uniform vegetation within an 

estimated area of 10 m2 (Adam and Mehringer 1975). Subsamples 

consisted of the upper 0. 5 em of the land surface collected on 

the tip of a trowel that had been cleaned with distilled 

water. The subsamples were placed in a double wrapped paper 

sack and the total sediment amounted to a minimum of one cup 

per station. The subsamples were completely pulverized within 

the sacks and mixed thoroughly before they were sampled for 

extraction. A cubic centimeter of sediment was removed from 

each sample. Initial analysis of 14 samples indicated 

preservation was excellent (Duncan 1986a). A research design 

that consisted of pairing an U."ldisturbed and disturbed context 

sample at each station was developed at that time. The 

comparison of the pollen assemblages (Birks and Birks 

1980:255) was used to produce modern analogs for specific 

types of disturbance or disturbance history that might shed 

light on possible botanical indicators in the modern and, by 

extension, historic pollen rain. Surface samples were taken 

from relatively homogeneous vegetation communities, which is 
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consistent with accurate comparisons. Each pollen core site 

also had its compliment of surface samples. 

Sampling and Extraction Procedures 

At each surface sampling site one set of subsamples was 

taken in a undisturbed location. The second was taken at a 

nearby location that exhibited substantial human use such as 

soil compaction, cultivation, roadsides, grazing, 

construction, introduced plants, and other activities that 

either already had or would contribute to ruderal and exotic 

flora. The object of the research design was not so much to 

test the likelihood that specific species were categorically 

botanical indicators, but that the presence of certain types 

of plants in succession could suggest cultural vectors for 

change in vegetation community composition. The surface sample 

transects are described in detail below. 

The Point Reyes transect (P} (see Figure 3.3) was composed 

of six stations that extended from the northwest tip of the 

Point Reyes peninsula to the southern uplands. The stations 

included, from northwest to southeast, Pierce Point Ranch, 

Tomales Ridge, Mount Vision, South Beach, Fir Top, and Mud 

Lake core site. Several surface samples and a moss polster 

were collected from the Mud Lake core site. 

The Coastal transect (C) was composed of eight stations 

that extended east to west from Hog Island in Tomales Bay to 
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Point Bonita at the northwest mouth of San Francisco Bay. The 

stations included Hog Island, Alan Siertoy, White's Pool, 

Inverness Park/Olema Marsh, Audubon Canyon Ranch, Muir Beach 

overlook, and Point Bonita. This transect rouqhly parallels 

the San Andreas Rift Zone and most samples were taken from 

Franciscan formation soils located on the northeast side of 

the rift rather than the qranitic Point Reyes peninsula. 

The Mount Tamalpais transect (T) was composed of 11 

stations that crossed the interior uplands of Marin from the 

east flank of Burdell Mountain to the north in a southeast 

direction to the Wolf Ridqe in the Marin Headlands. The 

stations included Burdell Mountain, Alpine Lake, Bolinas 

Ridqe, Serpentine Point, Benstein Trail, Lower Hidden Lake, 

Hidden Lake, Potrero Meadow, Rock Sprinqs, Muir Woods, and 

Wolf Ridqe. Several stations and moss polsters were taken at 

Hidden Lake and Lower Hidden Lake. The presence of an active 

outlet and substantial flushing as well as downed trees and 

shrubs in Hidden Lake precluded the use of this basin for 

sediment corinq. Lower Hidden Lake is located 40 ft downslope 

and north of Hidden Lake by approximately 1/2 mile. 

The Bay shore Transect, (B) was composed of five stations 

that paralleled the San Francisco Bay shoreline from Black 

Point in the north to Rinq Mountain Preserve in the south. 

The stations included Day Island/Black Point, Bel Marin Keyes, 

Miwok Meadows, Corte Madera, and Rinq Mountain Preserve. 



.. ·--... ,..-· \. ·.,... ( 
· .. 

"" ,.., 
,/ r·. 

.... . : ') 

\ 

••• _. ... J...... ... , ... -· ···-
· .. ..._ ... J .. ...J 

; 

-···-..... 

KEY: 

Transect 
• Pollen Sampting Site 

0 5 

-----~ 
10 0 

SCALE IN MLES 'WJ 

"\ 

:::· .. -·"\ ... "\.. ... ...._ ... _,. ... -<: ··< .. 

\ 

..
_.,· 

; 

."\ 

l 

·. \ 

\ 

/ 
( 

\...,,' 

\ .: 
•""'( 

Cross Peninsular 
Transect (5 sites) 

'\, '• , 
........ (, 

I. 
\ ... 

\. 
) 

\ 

\ 

L. 

< 
j 

Figure 3.3 Map of Pollen Surface Sample Transects 

150 



151 

Surface sample stations at the Miwok Meadows core site 

included the salt marsh and the oak parkland uplands that 

surrounded the marsh. Ring Mountain Preserve is the only 

known remnant of native plants in the county that closely 

approximates the diversity and concentration of plants more 

typical to native coastal grasslands in the pre-encuentro era 

(Fiedler 1984). 

The Cross-peninsular transect (X) was composed of five 

stations that bisect the main Marin peninsula from Ring 

Mountain on the north and bay shore to Muir Beach overlook on 

the south and Pacific coast. The stations include Ring 

Mountain, Horse Hill/Shell Street, Panoramic Ridge, Frank's 

Valley, Redwood Creek, and Muir Beach Overlook. Panoramic 

Ridge is a large north to south trending ridge that forms the 

southern flank of the East Peak of Mount Tamalpais. The ridge 

and associated east-to-west trending valleys such as Frank's 

Valley near Muir Woods tend to act as channels for summer fogs 

that approach the land from the coast during the warmest and 

driest times of the year. 

As the paired samples were collected at each station 

notes were taken on the exact location of the station, the 

modern vegetation community, the exotic or introduced species 

that were present within sight of the sampling area, and the 

types of disturbance. Recent surveys of exotic plant species 

in the Golden Gate National Recreation Area in Marin were used 
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to examine the distribution of 20 common exotics and their 

distribution in relation to the transects and surface sample 

stations. The modified condition at each station was rated 

according to the nature, degree, and intensity of disturbance 

(Frenkel 1970) in order that the area could be revisited and 

resampled for future research. 

The raw counts of pollen from surface sample stations was 

stratified by data on the modern vegetation communities in the 

study area (see Table 3.2; Shuford and Timossi 1989). 

The biogeography of some of these communi ties is unique. 

The thin, relatively barren, ultrabasic soils formed over 

serpentine rock outcrops on Mount Tamalpais are colonized by 

unique colony of pygmy cupressus sp. trees along the Benstein 

Trail on the north slope of the mountain (Kruckeberg 1984). 

Similar soils at lower elevation on the north slope support 

traditional hard chaparral species such as California lilac 

(Ceanothus) and manzanita {Arctostaphvlos) sp. 

North coastal forests samples included coastal redwood 

(Muir Woods), Douglas fir (Fir Top), mixed evergreen parkland 

(Mud Lake), mixed evergreen-hardwood (Hidden and Lower Hidden 

Lake) and mixed hardwood (Audubon Canyon Ranch). Commonly, 

hardwood components included bay laurel, oak, madrone, tanoak 

and other tree species such as toyon and hazelnut. The most 

common conifers included coast redwood, Douglas fir, incense 

cedar or alligator juniper, Monterey cypress, and Monterey 
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Table 3.2: Modern Pollen Surface Sample Sites Stratified 
by Vegetation Community 

Veqetation 
co-Wlity 

Coastal Strand 

Coastal Prairie 

Salt marsh (Bay) 

Northern Coastal 
Scrub 

Closed Cone Pine 
Forest 

Chaparral 

Serpentine 

Northern Coastal 
Forest 

Northern Oak 
Woodland 

BUmber o~ Pollen 
stations 

2 

5 

3 

4 . 

1 

1 

1 

6 

5 

Station Location 
l'igure 3.3) 

South Beach 
Point Bonita 
Ring Mountain 
Preserve 
Bolinas Ridge 
Panoramic Ridge 
Alan Siertoy 
Hog Island 

Miwok Meadows 
Bel Marin Keys 
Corte Madera 

Pierce Point 
Mount Vision 
Muir Beach overlook 
Wolf Ridge 

Tomales Ridge 

Serpentine Point 

Benstein Trail 

Fir Top 
Mud Lake 
Audubon Canyon Ranch 
Hidden Lake 
Lower Hidden Lake 
Muir Woods 

Alpine Lake 
Burdell Mountain 
Black Point 
Miwok Meadows 
Horse Hill/Shell St. 



Table 3.2, Continued 

Veqetation 
co .. unity 

HUmber of Pollen 
Stations 

Riparian Woodland 5 

Freshwater Marsh 1 

Station Location 
Figure 3.3) 

Redwood Creek 
White's Pool 
Rock Springs 
Potrero Meadow 

Olema Marsh 
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pine. The latter to species have extended their range 

(Griffin and Critchfield 1976) through human interference. 

These species were planted extensively in the 1850s to the 

1870s along the railroads and roadways (Munro-Fraser 1880). 

Both have become naturalized to the degree that most lay 

persons today consider it a native. For the purposes of this 

study they are considered introduced plants. 

One cr:?- of each well-mixed, dry, surface sample was 

extracted using the methods previously outlined for fossil 

samples (see Appendix D). Each sediment was described and the 

macrofloral constituents that were visible were noted. A 

similar aliquot of Lycopodium sp. was added to each sample to 

determine pollen concentration and influx. 

Lycopodium sp. was chosen instead of Eucalyptus sp. 

because many varieties of this exotic tree are common in the 

study area. CUrrent estimates are that Eucalyptus trees were 

planted in large numbers after the contact period to produce 

firewood, because much of the native oak had been removed by 

the Spanish (Munro-Fraser 1880). Eucalyptus proved to be poor 

fuel, but it stump sprouted, and the resins produced by bark 

and leaf fall contributed to its success throughout the study 

area. Massive patches of pure stands survive throughout Marin 

in many of the vegetation communities (Thomas 1988). 
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Counting, Tabulation, and Identification 

Routine pollen identifications were undertaken at 400 

magnification on an Olympus BH-2, D-Plan Acromat microscope. 

The same tabulation and identification procedures were applied 

to the modern pollen samples as has been reviewed for the 

fossil samples. 

Raw counts of the arboreal, nonarboreal, Pteridophytes, 

or ferns and fern allies, weeds, ruderal species, and 

introduced plants, and indeterminate grains were included in 

the pollen sum. Indeterminate grains included those which 

could not be identified due to corrosion, degradation, 

crumpling, breakage or concealment of morphological features. 

Counts of these unidentified types were kept for each pollen 

sample. Certain counts of palynomorphs were omitted from the 

pollen sum. These included unknowns, aquatics, and spores. 

Modern pollen counts were entered on Quattro spreadsheets 

and percentages of modern pollen types from surface samples 

was presented in bar histogram format using the Tilia software 

(Grimm 1991). The histograms were stratified by the 

vegetation communi ties noted previously. In particular, modern 

analogs were sought for botanical indicators such as weeds, 

ruderals and exotics (Birks and Gordon 1985:146-147). Modern 

analogs for the relative nature of disturbance activity in 

particular communities was also noted. Records of the 
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existing disturbance at the sampling station were used to 

suggest hypotheses about the diversity, intensity, and timing 

of disturbance in the past plant communities. 

Pollen Preservation 

A relative indicator of the pollen preservation in any 

sediment can be assessed by a comparison of frequency of 

poorly preserved grains within the pollen sum and the pollen 

concentration statistics. CUshing (1967) distinguished five 

main categories of pollen preservation ranging from, (1) well 

preserved, (2) corroded exines, (3) structural degradation, 

(4) broken exine, and (5) crumpled exines, which includes 

folded, wrinkled, or collapsed grains. 

Pollen with high degrees of broken and crumpled exines 

occur in the lowermost sediments of the Dachnowksy Core #2 

from Lower Hidden Lake, ranging from 41 percent of the pollen 

sum to 15 percent of the sum. In both the Dachnowsky and 

short cores the concentration values remain consistent in the 

upper sediments, ranging from 158,400 grains per cm2 to 

126,133 grains per cm2 • Concentrations drop sharply in the 

samples that predate A.D. 1000, averaging 48,651 grains per 

cm2 • This decrease may be related to the chemical and 

physical nature of the clay sediments and decreased 
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preservation of pollen grains in such inorganic sediments. It 

may also relate to a period of infilling and relative drying 

in this small lake. 

The frequency of grains with broken and crumpled exines 

in the Mud Lake cores were quite high, ranging from 50 percent 

of the pollen grains examined at the top of Core 1 to less 

than 3 percent of one sample in the short core. Large numbers 

of grains also exhibited corrosion, thinning, and collapse. 

Other samples were difficult to count due to the amount of 

material that had not been successfully extracted from the 

sediments. The range of concentration values varied between 

both cores and within the stratigraphic levels of the 

Dachnowsky core. The short core exhibited concentrations 

ranging from 154,550 grains per cm2 to 29,528 grains per cm2• 

An anomalous concentration of 3,850 grains per cm2 appears at 

the top of the short core suggesting that the landjwater 

surface may have been disturbed by coring or that pondweed or 

other floating aquatic plants such as Azola sp. had decreased 

the pollen deposition in the lake from the 1940s to the 

present (M. Davis 1973). The Dachnowsky core sample at Mud 

Lake had comparatively lower concentrations of pollen than the 

short core, ranging from 32,800 qrainsfcm2 to 5, 694 grainsjcm2 

and substantial decreases in grain counts before A.D. 1200. 

Frequencies of broken or crumpled exines on grains for 

. --- - -------------------
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the Miwok Meadows cores were generally lower than the two 

terrestrial sites, ranging from no poorly preserved 

palynomorphs to 40 percent of the pollen sum in one sample. 

The salt marsh samples exhibited higher concentrations of 

pollen than the two terrestrial lake sites discussed 

previously, ranging from 286,733 grains per cm2 to 62,356 

grains per cm2 • The concentration data from Core No. 5 

suggests that pollen preservation decreases with depth and may 

be a function of the relative water penetration in the salt 

marsh. A high concentration of pollen from the top of Core 

No. 4 suggests that there may have been compaction of the 

sediments while retrieving this sample, or that the sample was 

biased by surface vegetation being extracted with the 

sediments. 

In general the preservation of pollen within these late 

Holocene fossil sediments was fair to good. The high 

concentrations of c~Jmpled and broken grains are to be 

expected from such recent sediments, and have consistently 

been a problem for palynologists studying the late Holocene. 

Short core samples appeared to exhibit less compaction of 

sediments and less anomalous concentrations of pollen than 

traditional cores. Modern surface samples exhibited diverse 

frequencies of poorly preserved grains and pollen 

concentrations (see Table 3.3). 
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Table 3.3: Modern Pollen Surface Sample Characteristics 

Vegetation # 0~ Range Range Pollen 
Comaunity SUlples % Deqraded concentration 

Coastal strand 4 13-34% 11,062- 90,093 
No. Coastal Forest 11 3-62% 21,368-552,779 
No. Oak Woodland 8 4-25% 27,476-102,140 
Freshwater Marsh 1 15% 73,333 
Chaparral 4 14-35% 27,936-151,893 
Riparian Woodland 8 11-25% 34,165-160,258 
Coastal Prairie 8 6-35% 35,878-134,351 
No. Coastal Scrub 8 10-43% 49,876-108,169 
Coastal Salt Marsh 6 9-33% 53,959-147,483 
Closed Cone Forest 2 4-14% 125,894-387,200 

The closed cone pine forest appeared to have the best 

overall preservation and the coastal strand the worst 

conditions for pollen. The possible eolian transport of 

pollen within dune surface soils and the continuously wet or 

dry nature of the sandy sediments along the coast may have 

played a role in deterioration of the latter samples (Birks 

and Birks 1980:177-194). Note the wide range of preservation 

in the northern coastal forest surface samples. The highest 

concentration of pollen was derived from moss polsters from 

Lower Hidden Lake, Hidden Lake (not cored), and Mud Lake, 

suggesting there may be substantial transport of wind 

pollinated species within forested environments, (Birks and 

Birks 1980:180-181) and that in the study area these species 

tend to be under represented by surface samples. 
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Methods of Ethnographic and Ethnohistoric Analysis 

Ethnographic data, in contrast to pollen statistics, 

were neither measurable nor discrete. Results of the analysis 

of the ethnographic records of the Western Miwok are discussed 

in Chapter 4. Ethnographic sources spanned the time period 

from 1904 until 1932. Data collection from ethnographic 

documents required reading original field notes, organizing 

anecdotal data from interviews and field reports, discerning 

what human ecological information could be used for framing 

hypotheses about the contact period. Species specific plant 

identification, location, use (ethnobotany), and management 

were recorded. Reminiscences concerning past use and 

distribution were recorded, even though they exhibit 

substantial time lag. 

Ethnohistoric data were considered in much the same 

manner, except that 4 by 6 inch data cards (see Figure 3.4) 

were used to record primary and secondary sources for the 

study area prior to reading the primary documents. Loss of 

information in translation was an obvious problem for the 

Spanish, German, French and Russian documents. Every effort 

was made to confirm the translation of botanical terms (Duncan 

1986b);(see Appendix H). Ethnohistoric sources spanned the 

time period from A.D. 1579 to 1815. Secondary sources were 

only used if primary sources were not available, and these 

-· ----------
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were rarely dependable. 

The nature of the documentation was also recorded. 

Ethnohistoric documents contain many inherent biases. These 

include the motives of the recorder, the cultural milieux in 

which the document was written, and the projected audience. 

Ethnohistoric results are presented in Chapter 5. 



Ethnohistoric Data Card 

Ethnicity: 

Name: 
Title: 
Accompanied By: 
Vessel Name: 

Navigation Route: 
overland Route: 

Purpose, Motive: 

Length of Activity: 
Human Ecology Information: 

Notes Map Collections 

Ethnohistoric Data card 

Ethnicity: fnJI'Sh 

SOURCE: 
Translation, edition 
Temporal: 
Spatial: 

Date of Activity: 

Narration Other 

SOURCE: Jout<tu.l/1 {3;/t/Sh musevtnhch /t.A:.S 
Translation, edition ll!A1 Orj1ha/ 
Temporal: 1=!-'/0-/79~ 
Spatial: fl1A-i<llt.J (!~A5T 

Name: llrd~~·b~fd.. /)len2,·es G/hSOt1 .Island. 
Title: 1!/afvRc..hst- Soond ·17g5 7?Jlna /es &y ? 
Accompanied By: G. Uanc.5Uvel<.. ' I 

Vessel Name: 1 Di5CCJveR.y') ICJ1~thran' 

Navigation Route: s-+ ;v '1-- IJISi+rfn (£W/!/1 S /J/ &dtjti.. ).tad -lo SF&. 'I 
overland Route: NA -o 
Purpose, Motive: Na fvR.4It~f fix G./;anctJuveR. VoJa.Jes 

::<Length of Activity: 10/20ji79C( Date of Activity(18 -
10/21 /r99L( 

Human Ecology Information: 

Notes ~ Collections ~ Other 
1f Pu<&ona! encovfl~ w; twok.. On .xsltvx:<. -70Md le5 ilay? 
Dzvtb~5 t/eqe-faf/on J llt'lltJjt-S; plants .Jeen .. - ''nola.''i-rat9'd hCVJd /( 
Sufjq~s-r s ftf;w~J:.. a !ledd; ~n#tJli:i hy ~nsf; 

Collec..h'cms 1-at.en desert bed. h y Al/u £A s~ood. (/9:Jt!) - ~~eludes panfs 
'JL'a. Hl'sfSoc1~ fy 

fV/ap shows ndchure reJ/e-f CJY) sh~e {)nd SocJIJd;17j.J ojga;' 

Figure 3.4 Ethnohistoric Source Data Card and Example 
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CHAPTER 4 

ETHNOGRAPHIC RESEARCH ON THE WESTERN MIWOK 

Ethnographic and linguistic studies within the study area 

are quite limited. A brief review of these studies follows. 

The significant ethnographic events reviewed here are 

summarized in a detailed timeline (see Appendix F). 

Ethnographic and Linguistic Studies, Pre-1910 

The earliest collection of Western Miwok language terms 

occurred in A.D. 1579. Francis Drake recorded ten words of 

presumably Marin dialect Western Miwok when he contacted 

i~~abitants of Drakes Bay on what is now Point Reyes National 

Seashore (Callaghan and Bond n.d.). Two of these terms 

referred to plants, but neither plant was familiar to the 

English recorders (Heizer 1947; Allen 1971). The native 

California population in the study area was estimated to be 

around 2000 persons at the time of Drake's voyage (Cook 

1943:98, 1976b:239). 

The earliest records indicate that two Western Miwok 

individuals were baptized in 1809 in Mission de Assisi in San 
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Francisco. Baptisms continued in San Francisco until 1816. 

Mission San Rafael was founded in 1817 by Fr. Fortuny and 

Ventura (Lauff 1916), and the last three Western Miwok 

baptisms occurred there in 1832 (Amoros 1820-1832). 

By 1844 the French explorer Duflot de Mofras recorded 

words from two dialects of groups living in the north bay 

area, including a rendition of the Lord's Prayer. A village 

affiliation entitled "Joukuousme," located near Mission San 

Rafael, could be interpreted as a French referent to Indians 

living and working in the mission land holdings there. The 

baptismal records indicate many of the San Rafael neophytes 

were not affiliated with Western Miwok terms and thus 

villages. Du Mofras recorded 200 Indian neophytes, 3, 000 

cattle, 4,500 sheep, 500 horses, and 1,500 faneqas (1 faneqa 

is equal to 1.59 acres of land or approximately 1.6 bushels in 

volume [Spanish] or 8.81 acres (Mexico]). In this case it is 

a Spanish unit of measure that refers to acres of wheat under 

cultivation in the mission property when he visited San Rafael 

in 1844 (Duflot Du Mofras 1937; Wilbur 1971). 

In 1835 Lauff (1916) estimated the overall population of 

the Mission area to be 2,000. This number appears to be an 

overestimate based on Cook's figures. In 1835 the Western 

Miwok and other Indian populations consisted of 300 to 500 

people in the Nicasio Valley, including 5 Western Miwok, who 

petitioned the Spanish governor for lands. 
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Vallejo granted approximately 80, 000 acres in the Nicasio 

Valley to this group, as well as 1,291 sheep and 439 horses 

(Bancroft 1884:716). The lands were later withdrawn by 

Vallejo, who felt the Western Miwok could not administer them 

properly. In October 1840 the group rallied in San Rafael and 

Vallejo granted a single, 5-acre plot entitled Tinicasia to 

them to be administered by the Mission director Timeteo Murphy 

(Dietz 1976). 

Substantial depopulation of the area occurred during the 

Miramonte smallpox epidemic in 1838. Twelve hundred people 

died in the San Rafael area alone (Dietz 1976). By 1840 the 

effects the epidemic and of secularization process was 

reflected in the Miwok population distribution in the study 

area. Fifteen hundred people left San Rafael mission proper 

and settled along the bay shore away from the town. One 

hundred people moved into Miller (Mill?) Valley, 500 people 

shifted residence to Nicasio Valley, 200 moved to the San 

Quentin Point area, and 100 people took up residence at 

Olompali at the foot of Burdell Mountain. Olompali residents 

moved seasonally to McNear's Point in the summer time to be 

closer to the San Francisco Bay shore (Lauff 1916). Gibbs 

(1972) reported the overall population of the area to be 250 

in 1851. 

Later, Horatio Hale (1846) recorded Marin dialect 

vocabularies in the San Rafael area, and H.W. Henshaw 
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(1880:200-227) recorded Miwok words and phrases without 

recording his sources or distinguishing the dialects (Henshaw 

1880: 200-227). The Henshaw's lists from the Smithsonian 

Institution have no natural history terms. Cook (1943:111, 

1976b:357) estimated the remaining aboriginal population in 

the Marin area to be 60 persons in 1880. 

In 1905 the first comprehensive linguistic and 

ethnographic work among the Western Miwok was done by c. Hart 

Merriam (1907). Merriam (1966) was a naturalist and 

geographer, and proceeded to gather vocabularies from 

individuals several villages in Marin. He recorded 472 native 

terms for plants and animals from the Tomales Bay and the 

Marshall area in July 1905 and 1906. At that time, Barrett 

(1908a, 1908b) estimated the total Western Miwok population to 

be 11 persons. In 1927 and 1929 he returned to recheck his 

earlier word lists and gathered more information on fifteen 

plant species, including a single introduced plant, Plantago 

lanceolata, and added substantially to lists on 62 other 

animal and plant species (Merriam, in Heizer n.d.). 

Samuel Barrett (1908a, 1908b) worked concurrently with 

Merriam on these projects. He gathered vocabularies from 

several villages in Western Miwok and Kashaya Pomo territory 

in 1903, 1904, and 1906. Barrett interviewed six full-blooded 

Western Miwok speakers who had lived in Marshall before 1904 

and subsequently moved to Bodega corners, where the town of 
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Bodega is today. The focus of the field studies was the Pomo 

material culture, so few details were recorded about the 18 

Western Miwok villages (Barrett 1952). 

Barrett was scrupulous about noting changes in the 

village names and locations between his visits, but never 

field checked the former village sites. He recorded 35 

"Moquelumnan" speakers in the study area, gathering some 282 

terms in both Bodega (Western) and Marin (Southern) dialects. 

No terms for introduced plants were noted on this list. Some 

linguistic assimilation was apparent, as Euroamerican material 

items such as whiskey and metal had corresponding Western 

Miwok terms. 

He established boundaries for the territories of specific 

dialects by comparing basic word lists. The northern boundary 

of the post-contact Western Miwok was the low range of hills 

on the west side of the Santa Rosa Valley from San Pablo Bay 

west to just north of Cotati and west to the headwaters of 

Salmon creek. This area is on the northernmost edge of the 

study area {see Figure 1.1 and Figure 3.1). 

The Marin dialect, however, was the predominate 

linguistic form in the study area at the turn of the twentieth 

century. The northwestern boundary was parallel to the Estero 

Americano drainage. From there the boundary extended east to 

Valley Ford, Salmon Creek, Freestone, Sebastopol, Glen Ellen, 

Sonoma Mountain, Sonoma Creek, and the north shore of the San 
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Pablo Bay drainage just west of the Napa River formed the 

northernmost edge of the dialect boundary (see Figure 3.1). 

Barrett's (1908a) informants stated that the islands of san 

Francisco Bay had not been permanently inhabited during the 

twentieth century. 

In subsequent projects archaeologists (Dietz 1976:206-

226; Slaymaker 1974, 1981:261-332) tried to verify the 

locations of many ethnographic villages recorded by Barrett by 

using his maps of village names and ethnohistoric descriptions 

from mission baptismal records, county tax records, and other 

documents. At Etchatamal, Dietz (1976) was able to trace the 

reoccupation of the site after secularization because of the 

purchase of the land by Jose Calistro and thus corroborating 

Barrett's notes. Ethnographer Isabel Kelly interviewed Maria 

Copa in 1931. Maria was born at Etchatamal and the location 

of the site was corroborated a second time. 

Slaymaker (1974), in contrast, worked with village names 

from mission baptimals (Amoros 1820-1832; Cambon 1782-1791). 

These records indicate that most of the Western Miwok in the 

study area were forcibly moved to San Francisco long before 

recruits for Mission San Rafael were aggregated from villages 

north and west of the study area. In order to thwart Russian 

attempts to settle in the Bodega area the Spanish destroyed 

Aleut bedarkas or canoes, and habitations in 1790 (Slaymaker 

1981:175; Colnett 1940). 
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Slaymaker (1974:96) named the "tribelet" areas after the 

major villages (see Fiqure 3.1), and mapped the boundaries of 

each tribelet by natural features such as drainages, ridges 

and valleys (1974: 96). He applied Barrett's dialect boundary 

maps to natural features and outlined four tribelets in the 

study area. He also projected pre-encuentro (Circa A.D. 1500} 

populations estimates for the following tribelets: 

A. Tomales "tribelet" extended from Estero Americano 
south to north edge of Bolinas Lagoon and east to 
Etchatamal. Slaymaker assumed that Olemaloke, an 
unexcavated site located in Point Reyes National 
Seashore, was the tribelet center since over 100 
residents appeared in the San Francisco (1802-1818) 
and San Rafael (1818-1834) Mission baptismals. He 
associated Olemaloke with the large village seen by 
Cermefio in 1595 (Heizer 1941), and estimated the 
total pre-encuentro tribelet population was 900 
persons in 24 villages. 

B. South of Tomales was the Gualen "tribelet," which 
extended from Bolinas Lagoon south to the mouth of 
the San Francisco Bay (Slaymaker 1981:332). 
Baptismals from this area appeared in San Francisco 
{1787 and 1808) and population was estimated to be 
100 persons. 

C. The Huimen "tribelet" extended south from Point San 
Pedro to the Golden Gate, and included the Mount 
Tamalpais uplands and the entire eastern bay shore. 
Western Miwok people had been displaced from this 
area quite early based on San Francisco baptismals 
(1783-1808), and this displacement was facilitated 
by neophyte interpreters and quides. The first 
baptism took place in Marin in a village called 
Abasto near San Rafael in 1800, 17 years before 
Mission San Rafael was founded (Cambon 1782-1791). 
Slaymaker estimated the tribelet population to be 
200 individuals. 

D. Omiomi "tribelet" was located north of Huimen, and 
extended from Point San Pedro north to Black Point 
and west of Mount Tamalpais. Baptisms were 

-----------
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exclusively reported in San Francisco (1802-1817) 
Missions and Slaymaker estimated the total tribelet 

population to be 300 persons. 

The issue of what constituted a tribelet center or 

primary village was raised at Cotomkotca, a village recorded 

by Barrett at the mouth of Miller Creek on the Gallinas Valley 

(see Figure 3.1). Slaymaker believed the Mrn-138 was not a 

tribelet center because dance house or community house 

features were not exposed during excavations (1977). At 

subsequent excavations at Olompali, Mrn-193, Slaymaker never 

questioned his underlying assumption about the accuracy of a 

tribelet model of Miwok social organization. Barrett did not 

address the organizational principles used by the Miwok 

themselves to structure their society and the physical nature 

of their settlements, but his work among the Pomo suggested 

that social organizational principles had changed radically 

since the ethnographic period (1908a; 1908b). 

Ethnographic and Linguistic Studies, 1910-1950 

University of California graduate student Isabel Kelly 

conducted field work with two Western Miwok informants, Tom 

Smith, a Bodega Miwok speaker, and Maria Copa, a Marin dialect 

speaker, between December, 1931 and May, 1932 (1932; Collier 

and Thalman 1991). &attuopologists Alfred Kroeber, Robert 

-·--- -· --------------------



172 

Lowie, and Edward Gifford comprised her graduate committee. 

Kroeber was responsible for sending Isabel to gather 

information about the area, and influenced her theoretically. 

He believed that "salvage ethnography" rather than archaeology 

should be used to gather information about Indian old ways 

(1911; Buzaljko 1991). 

Ke1ly rented a small cabin at Bodega Bay and recorded 

linguistic data, natural history specimens, and their names 

and uses, as well as data about all aspects of Western Miwok 

cultura1 life including place names, house construction, 

ceremonies, and dances. During the early 1930s Kroeber was 

simultaneously pursuing his culture element surveys in 

California. He recorded some Western Miwok words and phrases, 

but rarely acknowledged his sources, the dates of his field 

work, or the dialectical areas. He did estimate that only 5 

persons of full blooded Western Miwok ancestry existed at this 

time {1925). 

Forty years later, Kelly began to reclassify the Miwok 

data she had collected in field notes (1932), and assembled 

the information onto 8,000 fiches or cards for organizational 

purposes. (Citations used from these field notes are quoted 

by notebook and page.) She began this process in 1972 and 1973 

for an ensuing 20 page article for the Handbook of North 

American Indians (Kelly 1978). She organized the fiches by 

Murdock's cross cultural comparisons for ethnographic data, 
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and made substantial annotations on her earlier work. The 

entire 8, 000 card fiche file has recently been published 

(Collier and Thalman 1991). 

Work with a Tomales Bay dialect speaker (Sawyer 1960) 

was the last linguistic work conducted among the Western Miwok 

until Callaghan analyzed the orthography and records of all 

linguistic studies since 1579 into a Bodega (1970) and Marin 

(Western) Miwok dictionary (Callaghan and Bond n.d.). 

Three types of data were targeted for analysis of this 

ethnographic material. This included ecological data on plant 

representation and location, information on plant use and 

management (seasonality 1 ethnobotany 1 patterns of human 

disturbance) 1 and any allusions to longitudinal change in 

either of the first two categories. In particular 1 data 

relevant to the previous conditions (those that occurred 

during their ancestors life span) were considered extremely 

. ·~· .. sl.gnl. ... l.can ... as there was little time lag involved with the 

recollections. Notes were also made to references to "old 

times" or what "old people" did, as this might reflect past 

behaviors that would prove fruitful material for hypothesis 

testing. Fieldnotes (Kelly 1932) and published (Collier and 

Thalman 1991) documents formed the bulk of the raw material 

analyzed for this research. 

Synthesis of the Documentary Data 
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Plant composition and Distribution 

Plants field collected by Kelly and identified by her 

informants are common roadside species collected within the 

study area, and most are listed in the flora section. Those 

species of significance to this thesis include economic types 

(cultivars), weeds and ruderal species, and introduced plants 

(ornamentals and others). For example, a common food dish 

called pinole by the Spanish was a mush made of ground grass 

and herb seeds. The proliferation of species incorporated 

into pinole in other parts of California was directly tied to 

anthropogenic burning, that is, fires set specifically to 

enhance productivity, seed dispersal, and organic enrichment 

of the soils (Timbrook et al. 1982) • Table 4 .1 summarizes all 

the species on pinole content recalled by informants. Note 

the incorporation of introduced plants like wild oats into 

this common food. Wild oats quickly replaced native bunch 

grasses by the turn of the eighteenth century in most 

grassland communities (Heady et 

1985;1986; Barbour and Major 1977). 

al. 1988:741; Bartolome 

Some of the ethnographic 

sources suggests that wild oats had already been assimilated 

into diet preferences of Western Miwok populations inhabiting 

the study area by 1877 (Powers). A diversity of low growing, 

herbs and grasses with edible seeds were recognized by the 

Western Miwok speakers. Today some of these species can only 
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Table 4.1 Plant Species Recognized by the Western Miwok 
and Gathered for Seed to Produce Pinole 

FAMILY 
Species 
Common Name 

RANUNCULACEAE 
1 Madia capitata 

Yellow tarweed 
2 Hemizonia congesta 

Tarweed 
3 Layia platiglossa 

Tidy tips 
4 Ranunculus californica 

Buttercup 
5 Godetia amoena (.::C:..::~l:::a~r~k~l.~· a~.::::a~m~o~e~n~a:::.) 

Miwok 
Term 

itina 

citila 

Source 

Merriam 1966 

Collier & 
Thalman 1991 

" 

" 
" 

Farewell to spring 
6 Microseris sp. 
ONAGRACEAE 

katala " 
7 Oenothera ovata 

Sun cups 
ROSACEAE 
8 Potentilla anserina 

cinquefoil 
9 Lasenthia macrantha 

Beach !asthenia 
COMPOSITAE 
10 Eriophyllum lanatum 

Wooly yellow daisy 
11 Amsinkia sp. 

Fiddleneck 
12 Wvethia alabra 

Mule's ears 
CONVOLVULACEAE 
13 Convolvulus saxicola 

Morning glory 
14 Sidlacea malvaeflora 

Checker bloom 
GRAMINAE 
15 Avena sp. 

Wild oats 

citila 

citila 

citila 

sotum-paka 

tsepa 

tokop 

tokop 

Powers 
Chestnutt 

Kniffen 

" 

n 

" 

" 
" 
" 

" 
" 

II 

Barrett 
1952:85 

1877:181-187 
1902:311-312 
1939:377-378 

? indicates doubt about species identification 

--------------------------
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be found in the remnants of native coastal grassland at Ring 

Mountain Preserve. 

Plant Use and Management 

All data regarding plant and animal resource use and 

annual round, were recorded and cross referenced to plant 

community and seasonal availability (see Table 4.2) to produce 

a synthetic model of the annual cycle in ethnographic Western 

Miwok society. 

Three seasons were noted by the informants (Collier and 

Thalman 1991:119; Kelly 1978). Winter ('omcu wali), or "short 

day time" was described as the "awful hard up" period, and 

much of the food eaten at this time was dried and preserved. 

People moved upslope as the streams swelled with runoff and 

the coasts were pounded with winter storms. 

Early spring, known as "ground come out" (wean tupe) was 

signaled by the end of rainstorms. Spring was occasionally 

associated with hunger, although informants noted there was 

"usually more to eat, and go light." Soaproot bulbs, 

gathered every day for a month were the springtime staple. By 

late spring fogs originating from the ocean stream into the 

San Francisco Bay and over the peninsula. 

In summer, (wilaw wali) , or "hot time" people "didn't eat 

much," and would camp in the hills, some constructing thatched 

grass homes, or kotcas. This season was marked by ripening 

------- -----
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buckeye trees nuts, (Aesculus californicus) and little rain; 

summer was drawn to a close with ripening acorns during the 

warm days of September and October and the retreat of cooling 

fogs. Acorns became ripe without Miwok assistance, and 

winter rains contributed to a productive crop for the 

following year. The preferred species for harvesting was 

tanoak, Lithocarpus densiflora, California black oak, Quercus 

kelloggi, and secondarily, some of the valley and coast 

species (Baumhoff 1963). Considerable reproductive pressure 

could have occurred on the preferred species during poor seed 

years when nearly all the crop could have been collected and 

stored (Rossi 1979:8). Although not confirmed by the 

ethnographic evidence, it is likely that fires observed by 

ethnohistoric sources Chapter 5) were set during this time of 

year to prepare ground, re-establish spacing between trees, 

and encourage seed reproduction for the coming seasons. The 

short and long-term effects of such management practices 

continues to be debated in the literature (Rossi 1979:9; Lewis 

1973; Burcham 1981; Clar 1959). 

Winter ground fogs or "tule" fogs began in late october, 

andMiwok people busied themselves with building salmon fences 

(nuga) for capturing the fish as they entered the streams, 

gathering grubs and preparing for the sea mammal haul out in 

January. 

-~ - --------------
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Table 4.2: Ethnographic Western Miwok Annual Round 
. - ·-

Weather Rains Fogs Fogs 
stop Begin Stop 

Season Winter Early Late Summer summer 
Months January Spring Spring Fall 

February March May July septem 
Events Seal haul April June August Octo be 

out Low Tides Hill camps Larvae 
P1ant Built 
COIIIIlunity Collect 

Redwood & Redwood bark Hazelnut Ribes sp. Ribes· sp. Bay law 
Douglas Hazel withes Sidalcea 
fir Deer, bear sp. 
Forest Coffeeberry 

Salt crab,mussels Urchin, P.eerforata 
Marsh Clams abalone 

Ocean Oysters crab,mussels Whale, surf Red tides Red Tid 
Front Octopus Seaweed Fish, seagull Seals, 

lions 

Oak/ Deer, elk Soaproot for Sidalcea sp. Pinole seed Acorns 
Buckeye roasting Wild onion Oak sap Datura 
Woodland Laurel Laurel 

nuts 

Oak/ Deer, elk Soaproot for Sidalcea sp. Pinole seed Acorns 
Madrone roasting Wild onion Oak sap Anaelic 
Woodland Rabbit Laurel root 

Tree 
squirrels 

Coastal Deer, elk Clover Sidalcea sp. Pinole seed 
Scrub and Soap root Wild onion Ribes sp. Anqelic 
Prairie Strawberries Manzanita root 

fruit 

Valley Deer, elk Rabbit M.discoidea Ranunculus Datura 
Grassland Gopher Clover 

Skunk, fox Pinole seed 

Riparian Hazel/willow Nicotiana Hazel nuts Carex s 
wood sp. Ribes sp. roots 
Salmon/trout Tvt>ha roots Sambucus sp. 

Fresh Shrimp, TyJ:?ha roots Tvnha sp. Mud hens 
Water clams Herring, Eel stems 
Marsh Brandt geese Ducks 

Chaparral Manzanita 
fruit 

Adapted from (Coll~er and Thalman 1991; Kelly 1932). 



-------------------------------·---------·-· 

I 
178 

Round 

s Foqs Rains 
in Stop Begin 
e Summer Summer/ Winter 
ing Fall 

July September November 
e August October December 

Hill camps Larvae Salmon fences 
Built Built 

Collection 

~ sp. Ribes sp. Bay laurel Toyon berries 
lcea Dried Ribes 

sp. , Mushrooms 
eeberry Quail 

P.;eerforata Salmon, trout 

e, surf Red tides Red Tides Mudhens 
I seagull Seals, sea Surf fish 

lions Whale, octopus 

lcea sp. Pinole seed Acorns 
onion Oak sap Datura sp. 

Laurel Laurel Laurel nuts 
nuts 

lcea sp. Pinole seed Acorns 
onion Oak sap Angelica 

Laurel root Laurel nuts 

lcea sp. Pinole seed Dried 
~ onion Ribes sp. Angelica Strawberries 

Manzanita root 
fruit 

scoidea Ranunculus Datura sp. 
Clover 
Pinole seed 

~1 nuts car ex sp. 
~ sp. roots 
ucus sp. 

i!S sp. Mud hens Salmon, trout 
~ Surf ·fish 

Brandt geese 

Manzanita 
fruit 

1932). 
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An analysis of the annual availability of plants and 

animals indicates a mosaic of seasonal availability for some 

species overlaid by continuous availability of others such as 

tule rushes, Typha sp., and deer. The only indication of food 

shortage is suggested by Maria Copa's comment, "old people 

stored pepperwood nuts for the winter" (Kelly 1932:11:12). 

Managing natural resources was not limited to a 

particular time of year, but was incorporated into the daily 

events such as gathering, harvesting, and traversing the 

countryside. The "encouragement" certain species by 

harvesting techniques and perhaps, by weeding the competing 

plants out of the immediate area, or by selective reseeding is 

only recorded for native tobacco, Nicotiana sp. (Kelly 

1932:9:13) and bay laurels. Tom Smith states about pepperwood 

trees, "dig up little ones, sit in warm place, grow quick" 

(Kelly 1932:4:35). 

While some plants were distinctly coastal versus bay 

shore in their habitat the ethnographies do not suggest that 

their locations posed an accessibility problem to Western 

Miwok peoples in the post-ethnographic era. Ethnographic 

indications are that people visited specific areas to collect 

shellfish, seaweeds, salt, asphaltum, fish, and other coastal 

products without regard to their home village and affiliation. 

There are some indications items that were difficult to get 
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were obtained through several types of long distance trade. 

Limited accessibility to plant resources was recorded for 

individual or clumps of oaks, manzanitas and bay laurels trees 

which were "privately owned" (Collier and Thalman 1991:37) by 

people or families. 

Contact period events could have affected this 

predominately egalitarian structure of resource management, 

accessibility, and use. For example, the aggregation and 

displacement of Western Miwok populations in 1807 to the 

Missions on the San Francisco peninsula combined with the 

Spanish encroachment into traditional use areas after 1775 

limited Native people's access to key resource areas. The 

traditional social units could have changed in composition in 

order to accommodate this fragmentation. This would in turn 

have altered the management, and possibly, the harvestability 

of particular plants. The ethnohistoric record will be 

examined in light of these hypothesized changes 

representation, use, and management in Chapter 5. 

Longitudinal Changes 

·..... 

Five categories of longitudinal change were derived from 

the ethnographic data. These categories consist of shifts in 

botanical and animal resources, technology and settlements, 

social roles, and changes related to the intrusive Spanish 

colonization of the area. 
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Only botanical changes relevant to the contact period 

will be discussed here. Changes relevant to particular 

vegetation communities are discussed first, followed by 

information of specific species. This chapter concludes with 

a summary of the hypotheses that need to be tested by 

independent ecological data. 

Vegetation Communities 

The coastal prairie community, comprised of grasses and 

low growing herbs and northern coastal scrub plant 

communities, composed of grasses herbs and woody shrubs, were 

both affected by resource use and land management strategies 

of the Western Miwok people. Ethnographic references to the 

over exploitation of particular species included coastal 

sagebrush (Artemisia douqlasiana), "sand hills behind tawak 

puluk (a village) used to be covered with (soft chaparral)-now 

they are bare" (Kelly 1932:137:18). 

Tom Smith indicated that the Miwok "never burned over the 

country" (Collier and Thalman 1991: 37), although ethnohistoric 

sources indicate to the contrary Chapter 5). Burning in the 

coastal prairie could have affected other plant communities 

located along the boundary of the prairie, including the 

riparian, northern coniferous forest, and oak woodland 

vegetation zones. Seasonal fires would have the 

long-term affect of reducing woody shrub encroachment into the 

--- -----------------
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grassland, encouraging native bunch grasses whose roots were 

protected from rapidly burning, creeping fires, and increasing 

fire dependent species like tarweed, Madia sp., red maids, 

Calliandra sp., and mariposa lily, Mariposa sp. Table 4.1 

indicates that many natives were harvested in early summer for 

pinole, and the use of fire to increase productivity of many 

of these plants, and others, has been documented in great 

detail for other prehistoric coastal inhabitants of California 

(Timbrook et al. 1982; Roper-Wickstrom 1987). 

Tom Smith commented, "women gathered seeds in summer (for 

pinole) lots of them weeds" (Collier and Thalman 1991:146), 

recalling perhaps that the plants survived in disturbed 

habitats, were hardier and more prolific than natives, and 

could withstand environmental changes. Noting the changes 

that occurred after the encuentro to the components of pinole, 

Smi~ noted, "when the Spanish came they brought wheat 

(Hordell!!!. sp.), corn (Zea sp.) and other plants, and mixed them 

with pinole. We have no names for introduced plants, except 

seeds (tcane) (Collier and Thalman 1991:146)." 

Freshwater, riparian, and bay shore plant communities 

were also not immune to changes. Tule, a rush used by the 

Miwok for many purposes, including building dwellings and oak 

storage granaries, had disappeared from the head of Bodega 

Bay, based on the comment, "no more now" (Collier and Thalman 

1991:51). People in Tomales and Nicasio frequently went to 

- --------------- ---
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Novato, located on the east side of the San Pablo Bay shore to 

get tules for construction. Tule rushes are affected by 

sedimentation and water level, and usually occur on higher 

ground that is intermittently submerged by freshwater. Tule 

historically occurred on the banks of fresh water streams, and 

the mouths of large rivers such as the Sonoma and Napa rivers, 

and in freshwater marshes south of Santa Rosa and Petaluma. 

The lack of tules in historic time could be due to increased 

sedimentation on the bay fringes after the Gold Rush, 

increased salinity in the bay shore-stream interfaces, and 

land use changes in the low lying laqunas. 

Changes occurred in the salt marsh community as well. 

Maria Copa commented, "got salt from a place by Novato ••• r.one 

there now ••• cooked chunks" (Collier and Thalman 1991:150). 

Maria Copa could be referring to a traditional practice of 

cooking chunks of the salt marsh vegetation. The dehydration 

causes salt to accumulate on ~~e surface of the plant, whether 

it be salt grass (Distichlis sp.) or pickleweed (Salicornia 

sp.). If this was the method for gathering salt, 

insedimentation also could have affected the plants growing in 

these areas, decreasing their likelihood of being flooded, 

covering them with sediment, and changing their vigor and 

harvestable qualities. 

Upland plant communities of chaparral were also affected 

by the impacts of increased fuel wood needs. Tom Smith 
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recalled that "manzanita for arrow points used to be inland at 

Coleman Valley. • • its all chopped out now" {Collier and 

Thalman 1991:37). The exploitation of oak for firewood 

probably occurred earlier in the study area than the 

exploitation of manzanita, a harder, more difficult wood to 

harvest and burn. Smith recalled that, "oak trees were cut 

down by the Americans ••• not much cutting by the Spanish who 

chopped the trees for the bark ••• no more acorns" {Kelly 

1932:6:40, 8:13). Unproductive oaks in the study area as late 

as 1832 would have been a vanishing resource easily remembered 

by Smith's parent's generation. The bark of oaks contains 

tannin, an acidic substance used during the Mexican occupation 

for tanning hides at the ranchos. 

Species Specific Information 

Besides the impacts noted to plant communi ties, the 

informants noted that some plants were definitely encouraged 

by their interference. Besides Bay laurel, elder {berry?), 

Sambucus sp., "used to grow there ••. place toward lagoon" 

{Collier and Thalman 1991:40) and wild tobacco (Nicotiana 

biqelovii), "found up in Healdsburg" could have been 

encouraged by limited harvesting, pruning, and inadvertent 

seed dispersal during procurement. Some species were noted as 

being used in "the past" or used by the "older generation" 

(see Table 4.3). 

-----------------
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The introduction of exotic plants such as plantain, 

(Plantago lanceolata), wild pea, (Lathyrus sp.), hairy eat's 

ear, (HYPochoeris radicata), and sow thistle, (Sonchus asper), 

were also mentioned by informants (Collier and Thalman 1991: 

37-60). Plantain seeds were saved by Miwok women after the 

Spanish came, "women saved the seeds after Spanish came and 

planted them- they' 11 come up all right scattered on the 

ground" (Collier and Thalman 1991:144). The same introduced 

species was used root end up for house roof thatch in 

traditional tule houses. Tom Smith recalled that dune grass, 

(Ammophilia arenaria), another European exotic colonized sand 

dunes throughout the study area (Howell 1970:81), was 

"cultivated on sand hills as fodder" (Collier and Thalman 

1991:54). 

Hypotheses Derived from Ethnographic Data 

In conclusion, ethnographic evidence suggests 

substantive changes in the coastal prairie, coastal scrub, 

chaparral, oak woodland, freshwater, and saltwater marsh plant 

communities. All three fossil core sites should reflect the 

presence of certain introduced plants, as previously 

mentioned. The upper portions of the cores could reflect some 

of the successional changes related to overexploitation to oak 

and manzanita. Cores could also reflect the successional 
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Table 4.3 Plants used by Past Generations of Western 
Miwoks 

co-on llaae ancl 
Species 

Hi volt 
tara 

Description of Use 
(Collier ancl Thallllall 1991) 

Bay laurel nuts ate "Old people stored pepperwood 
Umbellularia californica ate for winter" 

Ninebark lanta "Stems mashed and peeled ••• 
Physocarpus capitatus grandmother told it was used for 

string" 

Graminae "old people and dancers knew of 
fine dry grass that grew in 
hills ••• not grass used for house 
covering" (tule?) 

Checker bloom silai "old people ate leaves ••• cooked in 
Sidalcea malvaeflora earth oven" 

Jimson weed 
Datura stramonium 

monoi "medicine of old days ••• used to get 
it when walintema (medicine 
person) came here from San 
Jose .•• old people said the never 
had a long time ago" 
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changes initiated by replacement of one species by another, 

particularly if these changes are affected by changes in 

resource management practices. 

The Miwok Meadows core site was expected to reflect 

shifts from freshwater plant assemblages to more saline 

tolerant plant assemblages through time. 

The Mud Lake core site was expected to reflect changes in 

the fire regime and interval since the contact period, with 

the period between fires becoming greater after the encuentro 

after the cessation of anthropogenic burning. Fires could 

have escaped from the edge of the coastal prairie into the 

coniferous forests and decreased the understory plants that 

would have competed with the Douglas firs. 

The Lower Hidden Lake core was not be expected to reflect 

such changes, as it is located midway between the San 

Francisco Bay shore and coast and is situated in stands of 

redwood and mixed hardwoods. Decreases in redwoods pollen 

could reflect logging in the area and would be expected to 

post-date any successional changes related to fire interval. 

Ethnographic information also suggests that the Miwok 

practiced a comprehensive system of gathering, fishing, 

hunting, and resource exploitation that left no plant 

community untouched. The pre-encuentro egalitarian nature of 

access to and management of most plant resources needs to be 

examined in terms of the ethnohistoric documents. This model 

- - ------ ---- -------
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of egalitarianism may shed some light on whether the causes 

underlying the evolution of status ascription around San 

Francisco Bay (T. King 1974) is really due to environmental 

variability. King assumed (1) differential access of Coast 

Miwok populations and (2) uneven distributions of natural 

resources. He proposed that this differential access 

reinforced incipient ranking and that this social structural 

change was subsequently reflected in burial lots. Whether 

this incipient ranking can ever be verified by archaeological 

data is unclear given the extremely poor sample available. 

There does not appear to be much support for differential 

access to botanical resources until after A.D. 1775 based on 

ethnographic data sources. 

The contention that Western Miwok people never used the 

botanical resources of the redwood forest is also not 

supported by the ethnographic data. Redwood tree bark was 

used to const~~ct houses (Kelly 1978). Tanoak, huckleberry, 

alder, hazelnut, oxalis, and other plants distinctive to the 

redwood forest were used and named by Tom Smith and Maria 

copa. Catherine Callaghan noted the Miwok term for the 

redwood as "tcobe" (Callaghan and Bond n.d.). 

Western Miwok techniques and methods for managing 

botanical resources shifted rapidly during the contact period. 

Which plant communities did this effect and what species are 

indicative of these changes through time? wnat forms of 
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disturbance were introduced after contact that promoted the 

establishment of specific weeds and exotics? Each of these 

questions deals with botanical reflections of the encuentro 

that require a interdisciplinary answer from ethnohistoric 

data and paleoecological records. Chapters 5 and 6 address 

the results of this research. 

----------------



190 

CHAPTER 5 

ETHNOHISTORIC RESEARCH ON THE WESTERN MIWOK 

Ethnohistory has been defined as the analysis of 

documentary sources and the interpretation of the significance 

of archaeological findings by means of documentary material. 

For the purposes of this research, ethnohistory is the 

documentary record left by the Euroamericans about the Western 

Miwok between A.D. 1579 and 1817 (Schuyler 1991:38). 

Analysis and interpretation of such documents must be 

tempered by the fact that they written by the members of one 

culture for a single audience within the same culture. These 

authors are not necessarily obligated to represent the second 

culture, or ~l].e "people without history" (Wolf 1982), fairly 

and accurately. Extensive oral traditions and histories play 

the role of written records for the "people without history. 11 

Ethnohistoric documents produced in the study area are 

complex cultural products of colonial bureaucracies whose 

goals included exploration, expansion into the New World, 

Christianization of its inhabitants, and the development 

Euroamerican institutions and support systems. Significant 

events recorded in the ethnohistoric documents are summarized 

.. ----------------------
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in Appendices F and L. 

This ethnohistoric analysis makes certain assumptions. 

First, the data set cannot stand alone. It requires 

corroboration and independent verification by other types of 

data, as well as other documents that are co-eval. Second, 

the human behaviors recorded in documents, particularly those 

cultural disturbances that have ecological, and specifically, 

botanical consequences, are being observed in a non-objective 

fashion colored by the sociocultural background of the 

observer. Many cultural behaviors are assumed to have 

ecological consequences even though they may not be 

immediately apparent from the written record. The recorded 

extent, intensity, and duration of these disturbances can 

often produce discernable results that can be observed and 

written about at a later date. The lack of documentary 

records can be used to frame null hypotheses that can be 

tested by paleobotanical records. Similar categories of 

data were collected from both ethnographic and ethnohistoric 

sources. The latter were more anecdotal, included information 

about processes rather than products, and had less time lag 

between actual observation and written word. 

The objectives of this ethnohistorical analysis were 

threefold. First, to search out applicable documentation to 

answer the research question by using standardizing data 

collection techniques, primary sources, and accurately 
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identifyinq the qeoqraphic referent of the document (see 

Figure 3.4). 

Second, to contextualize the recorded observations in order 

to assess why the documents are beinq created. The motive of 

the recorder, the political, social, and economic milieu in 

which the documents were written, and the intended audience 

or benefactor of the records requires analysis. Finally, it 

is important to identify the biases and problems of scale in 

time, space, and measurement in order to frame the 

ethnohistoric data as accurately as possible. 

Ethnohistoric Sources 

Primary ethnohistoric documents about the Western Miwok 

culture date from sixteenth century and extend through the 

contact period until after secularization in A.D. 1832. For 

the purposes of this research, A.D. 1817 is used as the 

termination of the contact period. Mission San Rafael de 

Assisi was established that year and bureaucratic records, 

includinq Mission registers, began to be used to record 

baptisms, deaths, births, marriages, and other events in the 

study area that were not directly related to the Western Miwok 

were being documented in print. 

The earliest written records were made during Phase II of 

the contact period, when Francis Drake visited in 1579 
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(Fletcher 1854) and Cermei'io landed at Point Reyes in 1595 

(Wagner 1924; Heizer 1941; Aker 1965). Records of the two 

voyages did not contain a substantial amount of direct 

ecological information but they did not contain a substantial 

amount of direct ecological information, but they did contain 

detailed accounts of the Western Miwok, their physical 

appearance, material culture, behavioral demeanor, and the 

location of villages inhabited during this time within the 

study area. Between A.D. 1595 and 1775 there was a hiatus of 

180 years when no physical contacts took place and no 

documents were written. After this hiatus a series of 

protracted contacts between Western Miwok and Euroamericans 

occurred. Spanish sources suggest that contact took place 

most often along the shores, coves, and islands of San 

Francisco Bay, and sometimes, in coastal areas, Tomales, and 

Bolinas bays. Inland and upland regions in northern Marin 

that were not accessible by valleys or on horseback were the 

last portions of the study area to be explored by Europeans. 

After 1775, encuentros became more frequent, the 

ethnicity of the Euroamerican populations became more diverse, 

and the sheer numbers of people involved increased. 

Documentation for this period ranges from records made during 

purely scientific fact-finding expeditions (Vancouver 1967) to 

observations in regard to complex economic relationships 

involving trade and logistical ventures {Tikhmenev 1978). 

--------------------
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The documentary record changed dramatically when the 

Mission San Rafael was founded in the study area in A.D. 1817. 

Then, ethnohistoric documents and maps were replaced by 

institutional and bureaucratic records (Colley 1970). 

Substantial numbers of Western Miwok people had already been 

moved out of Marin into other missions (Cook 1976b, 1956) by 

this period, particularly those located on the south San 

Francisco peninsula. Mission and county records after 

secularization indicate that Western Miwok people returned to 

their homelands despite the negative impacts of infectious 

disease, forced separation, and disturbance of natural 

resources and resource procurement cycles (Dietz 1976; Abella 

and Saenz de Lucio 1924). 

Methods, Sample Size, and Biases 

Methods 

The following types of data were recorded from 

ethnohistoric documents: 

1. ethnohistoric evidence for Western Miwok 
exploitation of, or interaction with specific 
plant species, vegetation communities, or other 
aspects of the landscape, such as resource 
management techniques, or those activities that 
could be considered human disturbance and that 
could have some ecological and biogeographic 
consequences; 

2. changes in the relationships noted above during 
the three phases of the contact period and 
subsequent historic period; 
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3. evidence that relates to biogeographic changes 
in plant species or vegetation communities as a 
result of introduced plants. Negative evidence 
concerning specific plants and communities 
could be significant; and 

4. the nature of Western Miwok occupation sites 
noted in the archaeological literature as 
"protohistoric" or which are in village 
locations reported in the ethnographic 
literature. 

Primary documents were used whenever possible, and 

secondary documents were examined if the former were 

unavailable. Documents that were written co-evally were cross 

compared for internal verification of data. For example, two 

data sources are available regarding exploration of San 

Francisco Bay. Fr. Acension's account of the vessel, 

Capitana, has been translated by Waqner (1929) for January 6, 

1603, and the Jose Longinos Martinez journal of the same day 

is also available (Waqner 1929). 

In 1792 the visit of botanist Archibald Menzies to the 

Bay was reviewed by botanist Alice Eastwood (1929:364), who 

noted that many of the plants collected were from the San 

Francisco peninsula. This information suggests the journal 

accounts were inaccurately attributed to the study area. 

Records of individuals revisiting areas were noted and 

their longitudinal observations were compared (Von Kotzebue 

1821, 1830; Von Langsdorff 1968; Dana 1895:215). Caution was 

used when comparing information from Russian documents, as 
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those explorers used the Julian Calendar. Recorded activities 

that may have been simultaneous were recorded 12 days earlier 

by the Russians (Ivanshintsov 1980: VII). 

Information derived from documents was summarized on 4 by 

6 inch cards. The following information was recorded for each 

primary source (see Figure 3.4): 

1. the nature of the source; 

2. date of event and the date of the records; 

3. the type of documents that were used by 
individual ethnic groups, institutions, or 
governments; 

4. the recorder(s) and author(s) and their titles 
and roles; 

5. individuals that accompanied the recorder; 

6. the purpose of the document and the intended 
audience(s); 

7. the motive of the recorder; 

8. vessel names, direction of travel, and known 
locations of the voyage or overland route; 
and 

9. any human ecological information concerning 
land use and management, plant introductions 
and introduction vectors. 

Human ecological information derived from the documents 

was organized into five basic categories, (1) post encuentro 

botanical resource availability organized by plant community, 

( 2) the introduction and spread of exotic or introduced 

plants, (3) the resource management practices of the Western 
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Miwok prior to and after the encuentro, (4) post encuentro 

plant resource use, and ( 5) management strategies of the 

Euroamerican populations. 

Character of the Sample 

Documents were stratified by ethnic affiliation, and the 

primary data (full names, names of vessels, actual dates in 

the study area, geographical location, and relevant 

collections) were organized into a timelines (see Appendix L). 

From this analysis 15 primary documents were deemed 

appropriate for the contact period. These included six 

Spanish, four Russian, three French, and two English 

documents. Associated botanical lists, maps, and drawings 

were copied and retained from these primary resources. 

Some primary data were available in visual or graphical 

form (Engstrand 1991; Margolin 1989). Sketches of vegetation

covered shorelines from the study area were prepared by an 

artist with George Vancouver's expedition 1793 and 1794 (see 

Figure 5.1; Vancouver 1967). A drawing of the cove at Yerba 

Buena, located south of the study area, appeared in Von 

Langsdorff's journal in 1812 (1927:128-129). Completed in 

1806, the drawing suggests the coastal headlands were 

relatively treeless and dominated by coastal prairie (see 

Figure 5.2). Drawings of the Western Miwok made at the time 

(T. Kroeber et al. 1977; Merriam n.d.; Curtis 1970) are 
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Source: Vancouver 1967 

FIGURE 5.4 Map of San Francisco Bay Area, 

Vancouver, 1793 
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anthropologically useful but show little of their 

environmental context. Sketches and paintings of Western 

Miwok neophytes at mission San Francisco were completed on 

site in 1806 and are the only known depictions of hairstyle, 

features, and facial decorations of this qroup (Choris 1913). 

Maps were useful for ascertaining location and direction 

of voyage, placement of landfall, and some ecological 

information (Wallis 1979: Durrenberger 1965: Hornbeck 1985: 

Waqner 1929; LaPerouse 1937: United States Geological Survey 

1859-1862). Cafiizares surveyed the San Francisco Bay in 1775 

and produced a detailed map of the east side of the study area 

(see Figure 5.3; Galvin 1971). OVer 30 entries describing 

landmarks and Indian settlements, and illustrating wooded 

vegetation, watercourses, and islands within the study 

area (Clarke 1959:166-167). The coast and Bays of Tomales, 

Drake, and San Francisco were mapped by Vancouver in 1793 (see 

Fi~~re 5.4; Vancouver 1967) and by the Russians in 

1848. The Russians took hundreds of depth soundings 

in San Francisco Bay, demarcated islands and made detailed 

records of the topography within the study area (Dymtryshin 

and Crownhart-Vaughan 1976). 

Disefios--maps drawn for the application of land patents-

and expedientes--property descriptions--were produced during 

the Mexican occupation (Duncan 1988). Although post-dating 

the contact period, these documents contain ecological and 

- --------------
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cultural information, including the distributions of 

settlement, roads, vegetation communities, bodies of water, 

and other cultural and natural landmarks (see Figure 5. 6) • 

Disefios were not produced until after the land tenure 

system had been significantly altered by the Spanish crown. 

Crown property between 1775 and 1821 consisted of great 

expanses of public land, large haciendas and estancias called 

ranchos, church holdings (6 1/2 acres of San Rafael were 

claimed by the Catholic Church in 1859), and small 

agricultural lots. No provisional concessions of land for 

grazing were made within the study area during the Spanish 

occupation, and therefore no maps of ranchos were produced. 

San Rafael Mission was the only recognized land tenant of the 

Spanish crown on the Marin peninsula during this time period 

(Hornbeck 1978). 

Subsequent to 1821, land tenure was affected by the 

deamortization of church property. Privatization of the 

common lands previously held in Spanish settlements, and local 

rules enacted under Jose de Galvez (Margadant 1989) altered 

the means by which individuals had access to the land in the 

study area. The Colonization Act of 1824 and the supplemental 

Re~ulations of 1828 authorized governors to grant unoccupied 

lands to petitioners. Despite the implementation of these 

regulations, land grants were delayed until the Mission 

properties were returned to the public domain under the 
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Secularization Act of 1833 (Hornbeck 1978). 

Twenty land grants comprising 291,777 acres were 

initially patented and granted by the Mexican government in 

the study area between 1835 and 1847 (see Figure 5.5; Beck and 

Haase 1974: No. 29; Cowan 1977: Avina 1932). Research was 

conducted on hand-made duplicates of the original documents. 

The latter are stored in the National Archives, Washington, 

D.C. Of the 28 diseiios examined in the California State 

Archives, one was not applicable to the study area, Nicasio 

and Baulines grants had several duplicate copies (Duncan 

1988), and several were missing from the archive, including 

Olompali, Tomales Y Baulines, and lands belonging to Mission 

San Rafael (Duncan 1988). 

The grants ranged in size from 6.48 acres (Nicasio) to 

56,620 acres (Novato, Olompali, Punta de Quentin, Punta de los 

Reyes, San Geronimo, Corte Madera de Novato, and Las 

Baulines}. &~alysis of the information provided on the 

disefios required matching the boundaries and landmarks to 

scaled maps (see examples in Appendix I) , translating the 

written and symbolic information, placing it in the 

appropriate locations, and reconstructing the land grants in 

relationship to one another. Although distances on the these 

maps are rarely definitive, the location of specific 

vegetation community components and cultural and natural 

landmarks (see Figure 5.6) were matched to scaled land grant 

- ----------------~-----
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maps in six disefios, including Punta de Los Reyes, Punta de 

los Reyes Sobrante, Tomales y Baulines, Sausalito, and Corte 

Madera del Presidio. The following summarizes the relevant 

data from this analysis: 

1. The most prominent cultural features recorded 
were nonresidential structures, fences, 
corrals, reservoirs, and pastures. Several 
named residences were indicative of the need to 
show occupation and improvements for successful 
patent application. 

2. Land grant boundaries were frequently outlined 
by named roads and trails, streams and 
watercourses, and hills and other topographic 
features. The number of improved roads and 
trails suggests compaction and soil disturbance 
and likely ruderal habitats were present in 
the study area by the early 1800s. 

3. The relationship between cultural features and 
bodies of water is evident from many disefios. 
Structures are frequently depicted near bays, 
sloughs, streams, or springs. 

4. The spatial accuracy of the depictions is 
directly related to the distance between the 
natural feature and the cultural features. 
Heavily visited and well recognized areas such 
as Mission San Rafael appear on most disefios and 
are used as landmarks. Mapped distances from 
these landmarks tend to be more accurate than 
areas located greater distances from cultural 
features. 

5. Natural features noted include stony places, 
mountains, hills, sandy dunes, wooded areas, 
coniferous trees, palos colorados (redwoods), 
low marshy zones, esteros (bays), and sausal 
(willows). Translations of the ecological 
terms from disefios are summarized in Appendix H. 

Taken in concert, the disefio data suggest that a 

substantial amount of development along the east edge of San 
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Francisco Bay, Bolinas Lagoon, and Tomales Bay took place 

between A.D. 1817 until the first land laws were passed in the 

1820s. This development affected the redwood forest, coastal 

prairie, and salt marsh communities in these areas. The 

parcelization of lands in these communities served to modify 

existing ecotone edges and promoted corridors for the 

dispersal of introduced and native weeds in disturbed 

habitats. 

Biases 

Analysis of ethnohistoric sources indicated that 

significant spatial and temporal biases existed in the primary 

documents. Spanish leguas calculated in the Longinos Martinez 

journal in 1775 are equal to about two miles, and are 

significantly longer than the nautical distance of a leaque 

used today or those used historically by the English and the 

Russians (Bowman 1951; Simpson 1961:110). 

that the direction of travel and 

Wagner pointed out 

longitude-latitude 

calculations are critical to document accuracy. Bearings 

taken on Cermefio's voyage were off between ~ to 1~ deqrees as 

the ship moved north toward Cape Mendocino (Wagner 1924:5, 

1929). Von Langsdorff (1968) added a 90 deqree rotation to the 

west to all his compass bearings, and therefore did not 

proceed north up the coast of California but inland to the 

east on his explorations. 

- - --------------· ----
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Geographic name changes during map production occurred 

with many sea voyages. In 1616 Viscaino changed hundreds of 

names within the study area so as to best reflect his 

interpretations if the region. Viscaino virtually erased all 

names that had been assigned by Cabrillo in 1542 (Waqner 

1929:78-79; Wheeler 1878). 

Time lags existed in relation to the recording of events. 

For example, Francis Drake's voyage, which took place in 1579, 

was not mapped until 1586-1587. Competition between the 

English and Portuguese crowns, competition for trade with the 

Moluccas between the English and the Spanish, and internal 

competition among the English plundering non-British colonies 

in the Pacific created an extremely competitive climate for 

mapping the voyage along the coast of California (Wallis 

1979:2-5). 

Fictitious stops at San Francisco are suspected after a 

careful reading of the scientific expeditions of Jose Longinos 

Martinez (Simpson 1961:110). Martinez traveled 4,000 miles 

over 7~ months, and collected botanical specimens for the King 

of Spain. The expedition had been given new vigor through a 

decree of Charles III, who considered himself an enlightened 

despot. Martinez could have felt obligated to record his 

fictitious locations for political purposes. 

Translations of scientific and common names for plants 

posed problems (see Appendix H). Encina and bellota, two 



210 

terms used for trees in sixteenth century Spanish documents, 

were not identified with specific plants. In the eighteenth 

century, encina referred to the coast live oak (Quercus 

aarifolia), and the term bellota (acorn) fell out of use. 

Pinos was used to refer to all coniferous trees. 

The common names for plants changed over time. Mr. 

Colligon, a botanist on LaPerouse's voyage to Monterey in 

1786, identified common and sea wormwood, male southerwood, 

mugwort, Mexican tea, Canadian goldenrod, Italian starwort, 

millefoil, deadly nightshade, spurry, and water mint as native 

plants (Margolin 1989: 108). The native California plants 

referred to included four species of sagebrush (Artemisia), a 

species of goosefoot (Chenopodium), composites (Solidago sp.), 

Stellaria sp., yarrow (Achillea millefolium), wild tomatoe 

(Solanum sp.), Speraularia sp., and Lycopus sp., or water 

horehound, respectively. 

Native plants such as bracken fern (Pteridinm agui 1 i num.) , 

behaved as weeds do within disturbed soils and were 

occasionally mentioned in the ethnohistoric literature (Clarke 

1959; Mayfield 1978). Salt grass (Distichlis sp.) becomes 

weedy in the brackish water communities, horsetails 

(Equisetum sp.), in damp soils within the redwood forest and 

along freshwater stream courses, and western ragweed, 

(Ambrosia sp.), in grassland vegetation communities (Robbins 

1940:14). 
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Synthesis of Documentary Data 

Botanical Species Composition and Distribution 

These reconstructions of vegetation composition and 

distribution are based on primary documents, including disefios 

(Duncan 1988), tidal marsh distribution maps (United States 

Geological Survey 1859-1862; Atwater and Hedel 1976; Nichols 

and Wright 1971), and ethnohistoric research on historic plant 

communities adjacent to or within the study area (Clarke 1959; 

Mayfield 1978). Location, distribution, key species, 

disturbance history, and introduced plant history for each 

historic and modern vegetation community in the study area are 

reviewed here (see Figure 5.7). 

The introduction, spread, and distribution of exotic, or 

introduced plants were tracked through ethnohistoric sources. 

The exotic plants noted in documents are reviewed and 

hypotheses suggesting how the spread of these species have 

affected the fossil record are suggested. 

Changes in the resource management practices of the 

Western Miwok and the Euroamerican populations after the 

encuentro are summarized. Hypotheses related to changes in 

land management practices in the study area are reviewed. 

Ethnohistoric data were synthesized and used to 

reconstruct the post-encuentro flora in specific locations 
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within the study area {see Figure 5.6 and Appendix I). The 

composition and distribution of major plant species in the 

past vegetation area is reviewed below. 

The coastal prairie community existed in great bands 

along the west coast, along the west facing bay shores, and as 

far inland as the hills east of Oakland where it graded into 

valley grassland {see Figure 5.7). Plants in this community 

were adapted to cooler temperatures, more fog, and greater 

rainfall than inland areas. Cermeiio commented in 1595, 

"sailing... plainly, and it was bare, like rough broken 

country, although above on the mountains trere were some pine 

and oak trees" (Wagner 1924: 15). Viscaino had a similar 

description in 1602. He described the marine terraces as he 

sailed south from Cape Mendocino to the Russian River, 

north of the study area, as "places of sierra {hills) bare to 

sea and of medium height with some cliffs, but soon the 

country left on shore becomes massive and wooded until you 

reach low land at 37~ degrees" (Aker 1965). By 1792 Vancouver 

described the distribution of this vegetation community on 

Point Reyes, Stinson Beach, and the Marin Headlands as "the 

verdure of the plain continued to a considerable height up the 

sides of the hills, the summits of which, though chiefly 

composed of rugged rocks within a musket shot of the land, one 

could see it produced a few trees" (1967:10; Wilbur 1953:1). 

In 1817 the coastal prairie was called "treeless steppe" by 
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Wrangell (1980:34). 

During the contact period, grassland was probably the 

most extensive vegetation community in the study area (see 

Fiqure 5.7). It was composed of perennial qrasses such as 

Festuca, Danthonia, Poa, and Calamagrostis ssp., and forbs 

such as Brodiaea pulchella, Iris douglasiana, and Petridium 

aguilinum (Mayfield 1978:40). Perennial qrass species most 

typical of the coastal prairie had the ability to sprout from 

clumps after fires. Fire contributed to the long-term effects 

of reseeding, increased palatability of the plant as forage 

for browsers, and reduction of mature vegetation to organic 

components in the soils (Pyne 1991). Coastal prairie could 

have been maintained in this productive, seral stage by 

periodic burning (Heady et al. 1988). 

Invasion of the prairie by lupines and coyote bush was 

likely without the periodic effects of burning (Heady et al. 

1988: 736). Long-term brush encroachment in grassland could be 

expected to reduce spring flow (Mayfield 1978: 92) • Springs on 

the hillsides overlooking Sausalito (sausal, willow in 

Spanish) were productive enough that Portola commented on 

November 2, 1769, "you will easily obtain freshwater and 

firewood" from his anchor spot off Angel Island {Teggart 

1911:107; Eldredge 1909). Aleuts stopped along the coast to 

obtain drinking water in this area, and William Richardson, 

the first American settler, diverted the water to barrels, 

-------------
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transporting it aboard the Water Mixie, to be sold in San 

Francisco (Munro-Fraser 1880). 

In this community the most common exotics besides 

introduced grasses are expected to be herbs such as common 

plantain (Plantago lanceolata), black mustard (Brassica 

nigra), the filarees (Erodium ssp.), wild radish (Raphanus 

sativus), and sheep sorrel (Rumex acetosella), and pampas 

grass (Cortederia jubata) (Howell 1970; McClintock 1982; 

Robbins 1940:11). 

On Ring Mountain Preserve, remnant coastal prairie is 

presently being invaded by five plant types, including several 

exotics. Pampas grass (Cortaderia sp.), the brooms (cytisus 

ssp.), and several thistles, including Centaurea, Carduus, and 

Cirsium sp. were noted on the preserve in 1983 (Fiedler 

1984:15). Pampas grass and Cirsium were noted in freshwater 

seep areas, whereas the other thistles were found along road 

sides and trails. The brooms were found along the periphery 

of the reserve near paved roads and house construction areas. 

Coastal prairie communities are expected to sustain the 

greatest changes during the contact period because these and 

dune fields were the areas of first physical contact between 

Europeans and the Western Miwok. Invasions of introduced 

plants, particularly those that were adapted to an extensive 

period of suppressed wildland or anthropogenic fires, are 

expected early in the contact period. Historic land 
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disturbances in these zones include the early introduction of 

horses, cattle, and roads, because of Euroamerican occupation 

and settlement of the coasts. 

Valley grassland covered inland portions of the peninsula 

up to 2, 400 ft elevation. Grassland species under oak 

park lands occurred on eastfacing uplands, in east to west 

trending valleys in northern Marin, and on the Santa Rosa 

plain on the northeastern edge of the study area (see Figure 

5.7}. Common perennial valley grasses include Stipa pulchra, 

s. lepida, Melica imperfecta, Koeleria cristata, and 

Deschampsia elonqata (Mayfield 1978:39). 

Weedy annuals composed of grasses, herbs, and shrubs 

common to coastal scrub vegetation have gradually replaced 

many of the common plants in both coastal and valley grassland 

communities. Encroachment of introduced plants into the 

grasslands is expected to take place early in the contact 

period after the encuentro. After 1817, ~'le diversity of 

introduced plants is expected to increase in the valley 

grassland and economic plant species are expected to appear in 

increasing numbers. 

Live oak (Quercus aqrifolia), and valley oak (Quercus 

lobata), dominated oak woodlands existed on coastal and bay 

alluvium and in bands on the interior and east facing 

foothills of Burdell Mountain, the San Rafael and Santa 

Margarita uplands, and along the flanks of Mount Tamalpais 
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(see Figure 5.7; Mayfield 1978:42). Live oak appears to be 

limited in distribution on the bayward side of the peninsula 

due to the lack of shade and lack of aeration in the saturated 

soil (Cooper 1926:30). In 1837, Hinds noted "four species of 

oaks, of which the coastal forms were evergreen," (Belcher 

1843:114-118, 345-348). California bay laurel (Umbellularia 

californica) and buckeye (Aesculus californica) were also 

common to this oak woodland community. Oak woodland

associated herbaceous species, including the monkey flower 

(Mimulus sp.), evening primrose (Oenothera sp.), composites 

(Solidago and Aster sp.) as well as other shrubs (Ceanothus 

sp. and Rhamnus sp.) were noted by early explorers (Von 

Kotzebue 1967b:40; Belcher 1843:345-348). 

Most modern tree species in this community are extremely 

salt, wind, and shade tolerant, and survive low intensity, 

high frequency fires. In the past such fires could have 

escaped from adjacent coastal prairie communities, affecting 

plant succession among tree species. Coast live oaks "with 

crooked boughs and entangled branches ••• like other bushes bent 

towards the land; and the flattened tops, swept by the sea 

wind, seem to have been clipped by the gardener's shears" (Von 

Kotzebue 1967b:40). Some oaks, the buckeye, and bay laurel, 

are stump sprouters after fires. Periodic burning in this 

plant community could serve to increase the vitality of older 

trees by decreasing the brush understory and thus decreasing 

- -----------------------
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competitive plants around the base of trees (Lewis 1973:19). 

Exotic species expected within this plant community 

include eucalyptus, the brooms (cvtisus ssp.), and gorse (Ulex 

europaeus). Many of these introductions are fairly recent, and 

are not expected to appear during Phase II of the contact 

period. The use of oak for firewood and construction early in 

the contact period is expected to reduce the diversity of 

trees in these communities. 

The suppression of anthropogenic fires after contact may 

have served initially to increase oak species. Recent land 

use studies in blue oak populations are rather equivocal in 

regard to the combined effects of fire and grazing. 

Historical and recent disturbances such as the introduction of 

grazing animals, changes in fire regime, and dispersal of 

competitive annual plants was found to have an inconclusive 

effect on oak regeneration and stand composition (Mensing 

1992:44; Allen-Diaz and Bartolome 1992: 51). 

Chaparral communities were most common on thin soils with 

low water retention and low organic content that occur on the 

north and northeast facing slopes of Mount Tamalpais (see 

Figure 5. 7). Ceanothus sp.-dominated soft chaparral and 

chamise (Adenostoma fasciculatum) were more common on the 

south facing, xeric sites. Manzanita (Arctostaphylos sp.) was 

more common on upper elevations and in deeper soils. 

Burl and stump sprouting of chaparral shrubs, as well as 

------------
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post-fire reseeding of many annuals in this community are 

significant long-term adaptations of plants to fire and summer 

drought (Hanes 1988:470). Frequent occurrence of fires is 

essential to the persistence of certain herbaceous species in 

the study area, including manzanita (Arctostaphylos 

qlandulosa) , and chamise (Adenostoma fasiculatum) (Howell 

1970:159, 214). 

Due to the upland locations of most chaparral communi ties 

in the study area, the historic invasion of exotic plants into 

these regions is expected to post-date the end of the contact 

period. The broom species, gorse, and cotoneaster are the 

most drought tolerant exotic shrubs that survive in the 

rockier soils of these communities today (Thomas 1988). The 

historical popularity of manzanita burls for fuel wood is not 

documented for the study area, although records from the south 

San Francisco peninsula during the 1870s suggest that such 

harvesting severely decreased ~~e ~·mhers of this chaparral 

species (Cooper 1926:13). 

The north coastal forests extended down the upland and 

inland, protected portions the Mount Tamalpais, Pine Mountain, 

and other watersheds (see Figure 5.7). These forests were 

composed of redwood, (Sequoia sempervirens), understories of 

tanbark oak (Lithocarpus densiflora), huckleberry (Vaccinium 

ovatum), sword fern (Polystichum munitum) and redwood sorrel 

(Oxalis oreqona) (Mayfield 1978:49). Russian explorers noted 
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currants, hazelnuts, buckthorn, manzanita, elderberries, and 

a variety of blackberries (Ribes sp.) in the understory of the 

"chaga", or redwood forests (Klebnikov 1976:124; Wrangell 

1980:38). Extensive redwood qroves in steep, protected 

valleys were noted by Cafiizares during his mapping of the San 

Pablo Bay in 1595 (Eldridge 1909:65-66). Redwood qroves 

extended upslope within the foq belt to ridges and low lying 

foothills. 

Redwoods prefer alluvial or sedimentary soils and do not 

thrive where salt spray and wind are constant. Redwood 

distribution in the study area ranges from 100 to 2,320 ft and 

the forests transition to coastal scrub below 1,000 ft. 

Douglas fir-dominated woodlands were more common at higher, 

less protected elevations, and served to channel fog drip 

downwards to the redwoods. Monterey pine (Pinus rigida), red 

cedar (Taxus sp.?), two oaks, a shaggy barked manzanita, birch 

(hazelnut?), Prunus sp., shrubs including gooseberrJ, currant 

(Ribes sp.) honeysuckle, Rhamnus sp., and poison oak (called 

yedra, a trefoil caustic to the skin) were all noted within 

Marin forests by Beechey (1831:83-85). 

In contrast, Bishop pine (Pinus muricata), and not 

redwoods, colonized the granitic soils of the Point Reyes 

uplands west of the San Andreas fault (see Fiqure 5.7; Agee 

1973). Understories composed of manzanita (Arctostaphylos 

sp.), huckleberry (Vaccinium sp.), salal (Gaultheria shallon), 
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and rhododendron (Rhododendron macrophyllum) are typical of 

this plant community. Like redwood, these Bishop pines thrive 

in maritime climates and from sea level to 1,200 ft in 

elevation and within 7.5 miles of the ocean (Voql et al. 1988: 

332). 

Redwoods are relatively fire tolerant due to their 

nonresinous composition, thick bark, and ability to produce 

vegetative sprouts from burls (Daubenmire 1978:152-153). 

Exposed mineral soils, a likely byproduct of fire, would be 

expected to produce mass seeding and same-aged stands of young 

trees. Pinus muricata is also fire dependent, releasing seeds 

from cones during fires (Vogl et al. 1988:337). Due to the 

long-term suppression of burning in these woodlands, Bishop 

pine stands have become decadent and are in a state of 

decline. Douglas fir, in contrast, does not tolerate fire 

well and would be expected to be severely affected by periodic 

burning, especially if the plants were at the seedling stage. 

As a result, exclusion of fire would be expected to encourage 

the spread of Douglas fir and the decline of closed-cone pines 

and cypresses. 

Common exotics in the north coastal forests are garden 

escapes that can survive shaded, moist areas and thick organic 

duff and salt tolerant tree species. Garden escapes include 

forget-me-not (Myosotis sylatica) , himalaya berry, (Rubus 

procerus}, and scarlet pimpernel (Anagallis arvensis) (Thomas 
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LaPerouse noted stone pine (Pinus 

sabiniana>, Monterey pine (Pinus radiata>, Monterey cypress, 

(CUpressus macrocarpa), and the sycamore (Platanus racemosa), 

in forests on the Monterey peninsula in 1786. Monterey pine 

and cypress became naturalized in the study area during the 

historic period (Margolin 1989:68-69). 

Mixed evergreen forests composed of Douglas fir, 

(Pseudotsuqa Menziesii), madrone {Arbutus Menziesii), and 

chinquapin {Castanopsis chrysophylla) existed on the north and 

west facing slopes of Mount Tamalpais and the uplands of the 

Point Reyes peninsula (see Figure 5. 7). These locations were 

more exposed to salt air than the protected valleys dominated 

by redwoods and are generally drier sites, as they are not 

affected by fog. Madrone has a tendency to shade out other 

trees and is often found where conifers have been removed by 

logging or fire. Because it sprouts faster than either 

Douglas fir or tan oak, madrones may be found as common 

secondary succession trees in mixed coniferous stands (Sawyer 

et al. 1988:369-370). 

Exotics expected in these communi ties include those cited 

for the redwood forest (Howell 1970). The impacts of roads 

and logging during Phase III of the contact period increased 

the ruderal habitats to a lesser degree among Douglas firs 

than in redwoods. Redwood forests were impacted and 

encroached upon by land development and settlement. Forests 

. ------------ -------



223 

located closest to ports and wharves were logged beginning in 

the early 1790s. over 15 million board feet of timber was 

harvested from the Bolinas Lagoon and mills in the Woodville 

area north of the lagoon in the 1850s (Munro-Fraser 1880: 263-

269). 

Freshwater riparian communities existed along permanent 

and intermittent streams prior to contact. Freshwater lagoons 

and marshes formed massive bands along the ocean and within 

the San Francisco Bay (see Figure 5. 7; Nichols and Biggs 

1985). Coastal and geodetic surveys dating from 1850 to 1870 

and compiled by Nichols and Wright (1971) indicate that 

marshes composed of sloughs, ponds, and salt ponds, were 

reduced by modification in drainage patterns, erosion and 

accretion, and encroachment of upland fills over former 

marshland. Atwater et al. (1977) estimated that only 85 km of 

extant marsh were in existence in 1850, including sections 

immediately north of the Miwok Meadows core site (Josselyn 

1983:10). 

Freshwater riparian communities were present at Olema, 

Estero Americana, and the upper reaches of Drakes Bay (Nichols 

and Wright 1971). Trees common to this community included 

alder (Alnus rubra), willow (Salix sp.), cottonwood (Populus 

trichocarpa), and hazel (Corylus californica) (Mayfield 

1978:52). 

In addition to bay laurel, buckeye, and coast live oak, 
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which can survive the drier conditions most common in summer, 

alder (Alnus rhombifolia), big leafed maple (Acer 

macrophyllum), and an understory of wild rose (Rosa 

california) , blue elderberry (Sambucus coerulea) , gooseberry, 

(Ribes ssp.), California blackberry (Rubus vitifolius), and 

wild grape (Vi tis californicus) were encountered in the 

arroyos and stream crossings during the post-contact period. 

Cermefio visited the ethnographic village of Olem.aloke on 

November 30, 1595, and brought back native thistles (Cirsium 

quercetorum ?) to eat (Howell 1970:286-287) from the 

grasslands lining both sides of the valley (Aker 1965:40). 

The Spanish wrote that they cut paths through the 

undergrowth for access into riparian zones (Palou 1924:287-

301). Cafiizares noted live oaks and laurels on the edge of 

the inlets off of Richardson Bay in 1775 (Galvin 1971:95) but 

little woodland. He identified conifers north and northwest 

of this area as pine. (Au~~or's note: These were probably 

redwoods.) His map, drawn in 1775 {see Figure 5.3 and 

Appendix I) reflects the groves of redwoods present in the 

Mill Valley area. Contact period impacts to the riparian 

community included water diversion and impoundment for salt 

production, draw down of the water table due to domestic and 

agricultural uses (Munro-Fraser 1880), and channelization of 

the marshes and estuaries due to increased sedimentation 

(Josselyn 1983:12-14). 

- - ---------------- ------
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Exotic plants expected to thrive in areas that were 

sedimented in and where watercourses were diverted included 

poison hemlock (Conium maculatum), sweet fennel, (Foeniculum 

vulgare), everlasting pea (Laythrus latifolius), and garden 

escapes such as periwinkle (Vinca major), and cala lily 

(Zantedeschia zthiopica) (Howell 1970). Canadian thistle, 

(Centaurea sp.), was noted in salt marsh areas that were 

bordered by cultivated fields (Cooper 1926:15). 

Ethnohistoric documents suggest changes in the salinity 

of lagoons water through time. In an overland expedition to 

Abbott's lagoon, cermefio found bosques, or woods of hazelnut 

and acorn trees indicative of freshwater and a freshwater 

source for the lagoon (Heizer 1941). Today the stream 

channels are practically devoid of trees. Rodeo, Big (Muir 

Beach), Abbott's and Bolinas were all lagoons (Palou 1926:285) 

with freshwater sources. Summer and fall sandbar aggradation 

occurs across many lagoon mouths in the study area today. 

These sandbars are breached during the late winter 

facilitating fish migration up stream. Historic encroachment 

by grazing, filling, and settlement is expected to have 

altered the salinity and amount of water available in most 

lagoons in the study area. The freshwater sources of lagoons 

are expected to become increasingly more manipulated and 

tapped for agricultural and residential purposes, thus 

increasing the salinity of the lagoons. Alteration of the 
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mouths of lagoons is also expected, creating stagnant water 

areas and drowned valleys east of the ocean front. All these 

changes would have affected the vegetation that survived 

around the water source over the long-term, including 

expanding the outer margin of the salt marsh species bayward 

(Cooper 1926:26~ and decreasing freshwater riparian overstory 

and understory plants. 

Coastal scrub communi ties existed on steeper slopes above 

the dunes and coastal prairies, and varied in composition 

according to the moisture regime of the site (see Figure 5.7.) 

Sites closest to the coast include three species of lupines, 

coyote brush (Baccharis pilularisl, yerba buena (Satureja 

douqlasii}, hedge nettle (Stachys ajuqoidesl, and blackberry 

(Rubus vitifolius) • Drier sites include sticky monkeyflower, 

(Mimulus aurianticus), sagebrush (Artemisia californica), and 

yerba santa (Eriodictyon californicum) (Howell 1970:53; Hinds 

1843: 345-348). Wind-sculpted and gnarled oal{s and other 

trees were found in loam soils and in areas such as swales and 

arroyos where moisture was retained (Roquefoil 1823:24; Mahr 

1932:37; Beechey 1831:6-33). Cermeno (Wagner 1924; Aker 1965: 

57) described many of the native plants of the coastal prairie 

and foothills, including "trees bearing acorns, hazelnuts of 

Castile, and other fruits of the country, madrones, thistles 

and fragrant herbs" (Heizer 1941) • The latter included 

pennyroyal (Monardella villosa), Yerba Buena (Micromeria 
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He also noted the 

Western Miwok "produced a seed the shape of an anise seed, 

only a little thinner, and having the taste of sesame, of 

which they make a bread they eat" (Author's note: This could 

be chia.) (Wagner 1924:14). 

The coastal scrub community as a whole is expected to 

expand as the fire regime in adjacent grassland zones was 

reduced in frequency during the contact period. Decreased 

fire intervals and intensities encouraged expansion of coyote 

bush and other shrubs (Heady et al. 1988:748). 

The introduction of grazing animals in the study area and 

increases in browsers such as deer have served to counteract 

the increased spread of scrub species upslope into the 

grasslands until the abandonment of grazing in the 1940s 

(Stone 1972: 65) • Subsequent elimination of grazers has caused 

an expansion of introduced plants, bracken fern, and coastal 

scrub species into many former coastal prairie and valley 

grassland communities. 

Exotics expected to thrive in this community include the 

french and scotch brooms (cytisus scoparius), and (~ 

monspesulanus), pampas grass (Cortaderia sp.), and several 

hardwood tree species planted in plantations in the 1920s. 

These plantations included Monterey pine (Pinus radiata), and 

Coulter pine (Pinus coulteri) (Stone 1972:55). 

The elimination of frequent fires after contact along 
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this ecotonal boundary could have increased the spread of 

Douglas fir and oaks into the scrub communities during the 

historic period. Today the expansion of hardwoods downslope 

into coastal scrub communities is kept in partial check by 

deer browsing (Stone 1972:66). 

Coyote bush, native members of the Umbelliferae family, 

Liliaceae, yerba buena, and possibly manzanita, were found in 

the dune field community, which has been severely restricted 

since prehistoric times (Bolton 1930:340-346). Dune field 

vegetation would have existed along Stinson Beach, the Bolinas 

headlands, and the Point Reyes Peninsula (see Figure 5.7). 

Foredunes perpendicular to the coastlines were colonized by 

Elvmus sp., a grass that is rare in the study area today. Sea 

rocket (Cakile edentula), and yellow sand verbena (Abronia 

latifolia), existed on less stable dune faces while beach bur, 

(Franseria chamissonis) , lupine species, and mock heather 

(Haploppapus ericoides) were more common in protected swale 

locations (Mayfield 1978:54). 

Exotic expected to thrive in this community include beach 

grass (Ammophila arenaria) , eucalyptus, and garden escapees of 

the Crucifer, or cabbage family (Howell 1970; McClintock 

1982). It is expected that the dune field community would 

have been the first contacted by Euroamericans in 1579, and 

the earliest human-dispersed introduced plants may have 

impacted the vegetation of the wet swales and freshwater 
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sources within this community. 

Salt marsh vegetation was found along the eastern 

boundaries of the study area, and were most prominent along 

San Pablo Bay and adjacent to Corte Madera, Larkspur, Mill 

Valley, Tiburon, and Belvedere (see Figure 5.7; Nichols and 

Wright 1971; Josselyn 1983:16). Elevation and water salinity 

are the principal ecological factors that control the 

distribution of seed plants in the natural tidal marshes in 

the northern San Francisco Bay estuaries (Atwater and Hedel 

1976:20). San Francisco Bay water forms a gradient of 

salinity from south to north, the latter being the most 

brackish and the marshes exhibiting the highest plant 

diversity in modern times. Increased salinity in flooded 

marshes decreases plant diversity as fewer species can 

tolerate such conditions. Therefore, vegetation diversity is 

expected to decrease after contact in this plant community. 

During the last 6,000 years, accumulated sediments have 

aggregated along the edge of estuaries in the study area 

creating tidal flats, as are present at Miwok Meadows and 

China Camp State Park. Ethnohistoric records indicate the 

low, boggy plain submerged by high tides was colonized by 

cordgrass (Spartina foliosa) and was dissected by many tiny 

channels at its lower reaches closest to the San Pablo Bay 

(Von Langsdorff 1927:101). Saltwort, or pickleweed 

(Salicornia sp.), and saltgrass, (Distichlis spicata) grew at 
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slightly higher elevations. 

Reconstructions of the tidal marshes that ringed the San 

Francisco Bay and Delta area in 1850 suggest these plant 

communities occupied an area twice as large as the open water. 

Filling and diking has occurred to 95 percent of these marshes 

during the last 125 years (United States Geological Surveys 

1859-1862; Nichols and Wright 1971:3). The circa-1850 land 

surface (possibly parallel to the boggy plain mentioned above) 

is presently over 6 inches higher than it was in 1850 because 

of human-induced changes in sea level, sedimentation, and 

water salinity. 

Marshes associated with outflow of freshwater streams 

that were located greater distances from the ocean such as 

Olema, Estero Americana, Novato, and the Santa Rosa area, 

supported plants that were more diverse, and included tall 

stands of tule (Scirpus acutus), and other semi-submerged 

aqautic plants such as Typha latifolia, and Scirpus ssp. Von 

Kotzebue in 1816 (1976b:143) and Hinds in 1837 (1843:345-348) 

commented on the profusion of wild grapes "on the banks of the 

rivers they qrew wild." Willows (Salix sp.) lined the banks 

and upland soils. Exotic plants are expected to be more 

common on higher ground where salinity is not a factor, and 

can include grasses and herbs mentioned previously as invaders 

of coastal prairie, valley grasslands, and oak woodlands. 

-- -·-·-------------
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Introduction and Spread of Exotic Plants 

Exotic plants introduced by Europeans changed the 

diversity, composition, and successional status of native 

plants within the coastal prairie, scrub, oak woodland, and 

salt and freshwater marsh plant communities in the study area. 

The vectors of these introductions, and circumstances 

surrounding their distribution in the study area are discussed 

below. 

Human and animal vectors were responsible for the 

earliest exotic plant introductions in Marin. European 

vessels dropped ballast during the Manila galleon trade 

between 1565 and 1815 as well as carrying spices in cargo that 

were constantly being pirated by individual from other 

countries (Schurz 1939:15-17, 251). Cermeno was forced to 

jettison deck cargo in a storm off Cape Mendocino in 1595 

{Aker 1965:9). Western Miwok people could have disseminated 

seeds, pollen, and fruits of exotic plants through the use of 

tule balsas, the tradi tiona! watercraft made from tule rushes. 

These boats were used as transport on the bay between the 

study area and San Francisco settlements during the contact 

period (Vancouver 1967). Seeds, pollen, and plant parts were 

carried into the study area on the hides, hooves and fur of 

introduced domesticated animals (Crosby 1986: 158). 

Wnite corn (Zea mays), carried by Cabrillo in 1542 

----------------------
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(Wheeler 1878), and cereals, cotton, and cinnamon carried from 

the Far East by Viscaino in 1602 (Wagner 1929) were some of 

the documented plants that could have been spread from 

shipboard collections through crew persons to the soils of the 

California coast. Some of the vessels were veritable floating 

greenhouses of exotics: LaPerouse left port in France with 

Montmorency black, and white heart cherry trees, olive, 

quince, chestnut, and fig trees, grape vines, lilac bushes, 

and a hundred-leaved rose trees on the deck of his ship, and 

hundreds of other economic species in the form of roots, 

cuttings, and seeds (Margolin 1989:7). One of the goals of 

the voyage was to introduce and disseminate these species in 

the New World. 

Introductions of exotic plants were also successful due 

to species specific seed dispersal and life cycle 

characteristics of the plants. Broad-leafed and red-stemmed 

filarees, for example, produce many more seeds per plant than 

the native California species. Approximately 60 to 90 percent 

of these seeds germinate and some are capable of sprouting 

after many years of dormancy. Once sprouted, filaree thrives 

in disturbed soils, its leaves shade out competitors by a 

spreading, basal rosette. Filaree flowers bloom quickly with 

moisture, and seeds "self plant" by mean of a hairy, spiral 

style that coils when moistened (Robbins 1940:62-64; Robbins 

et al. 1951:166-167). 
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Exotic plant introductions were also successful due to 

edaphic conditions affected by concurrent forms of land 

disturbance such as compaction and grazing by cattle, sheep, 

and horses. Cattle was so numerous in 1785 that Von Kotzebue 

(1821) commented on the need for slaughter and the obvious 

compaction of the soil around settlements. Von Langsdorff 

(1968:136-216) commented that oxen and horses were kept in an 

almost a wild state, so that they needed to be captured by 

lariat. He noted that cattle, horses, and sheep of the 

mission were left in open fields the year long in 1806. 

Logging and wood cutting for fuel and construction purposes 

also took their toll and opened new areas for colonization by 

exotics. Whereas Ayala found sufficient wood and water on 

Angel Island in 1775, William Henry Dana commented on the lack 

of trees on the Island upon his return visit there some 20 

years after his first voyage in 1835. Dana {1895:212) 

stated, 

" Wood Island... was covered with trees to the 
water's edge; and to this, two of our crew who were Kennebec 
men, and could handle an axe like a plaything, were sent every 
morning to cut wood, with two boys to pile it up for them". 

He noted upon a return visit that tree cutting had been 

so complete that no wood was left on the island in 1855 

(1895:215). Ripley (1969:2-3) reports that the species 

affected were coast live oak (Quercus agrifolia), bay laurel 

(Umbellularia californica), and madrone (Arbutus menziesii) 
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(1969:2-3). The island vegetation was subsequently impacted 

by exotic species in 1839, when crops were cultivate by Mario 

Osio, and later in 1850's when black acacia (Acacia 

melanoxylon), century plant (Agave americana) and blue gum 

(Eucalyptus qlobulus) were planted among the military 

structures of Camp Reynolds (Ripley 1969:4, 42). 

Logging affected oak and other hardwoods during the 

contact period, and subsequent logging focused on redwood and 

Douglas fir forests within close proximity to water and 

shipping lanes. Lumbering, shipbuilding, and paper production 

occurred on permanent streams that fed Tomales Bay, Bolinas 

Lagoon, and San Francisco Bay, and were major industries in 

Bolinas, Novato, Point Reyes, San Rafael, Saucelito and 

Tomales townships. steamers brought cordwood to San Francisco 

from the study area well into the 1850s (Munro-Fraser 1880). 

The removal of the oldest and largest trees changed the 

successional status of the forest and the spaces were 

colonized by hardwoods such as madrone and tanoak. These 

activities promoted the growth of ruderal plants along roads, 

skid trails, and in association with camps and mills. 

The Exotic Plant Assemblage 

The introduction and subsequent proliferation of non

native species and the competition of those species with 
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native plants in certain plant communities in the study area 

can be documented by the ethnohistoric record {see Appendix 

G). The decrease or extinction of native species due to the 

retraction or destruction of the native habitats as well as 

the consequences of non-native management contributed to 

habitats colonized rapidly by invasive exotics, ruderals, and 

weeds. 

The earliest economic plants introduced to Marin could 

have been cotton, cinnamon, and a grain-like plant called 

gofio noted by Viscaino. These plants were contained cargos 

from the Near East and Canary Islands on aboard the Manila 

Galleons (Schurz 1939:15). 

Cabrillo carried seeds on board his ship in A.D. 1542 

that were "the size of maize, white, and used for tamales" 

(Moriarty and Keistman 1962; Wheeler 1878). The plant was 

probably a domesticated corn. In 1786 LaPerouse records he 

brought "a grain from Paris" to the Monterey presidio for 

cultivation (Rudkin 1959:36; Margolin 1989:7). 

Several economic species (see Table 5.1) were introduced 

as crops by the Spanish during the contact period. For 

example, winter wheat, Hordeum sp,. was noted by Vancouver 

(1967:19) at the missions in 1792. It was also cultivated in 

pastures north of the San Rafael Mission near Santa Rosa (Webb 

1952: 92) • Threshing was performed in open air by the treading 

of cattle at the Missions. After 1817 wheat seed was provided 

- -· -. --·- -----------------
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to Western Miwok people for cultivation in village areas like 

Etchatamal {Dietz 1976) but it is not known how they processed 

it or whether it was spring or winter variety. From inland 

habitats along stream courses wheat could have easily spread 

throughout the valley grassland plant community. Wild oats 

(Avena sp.) quickly replaced bunch grasses such as Danthonia 

californica {Gibbs 1972), a feature that was noted by many 

overland travelers after 1800. "The hills were thickly 

covered with wild oats which were ripe, and the landscape had 

that particular golden hue" (Bryant 1849:309). 

The mission community was the source of substantial 

dispersal of exotic plants {Forbes 1939; Hendry and Kelly 

1925; Hendry and Bellue 1936). "Fruits and vegetables from 

Europe" were reported growing luxuriantly at Mission santa 

Clara" {Netrel 1951: 36). Cannibis (Cannibis sativa) , or 

canamo as the hemp was called in Spanish, was introduced by 

Governor Borica to the missions in 1795, and the potato 

(Solanum tuberosum}, was brought from France by LaPerouse in 

September, 1786 (Webb 1952: 85, 213; Margolin 1989) • The 

potato was successful in west Marin: 300 sacks were harvested 

from the Fallon property for shipment to Sausalito via North 

Pacific Railroad (Munro-Fraser 1880:493). In 1837 the 

botanist Hinds (1843:345-348), noted the absence of castor 

bean (Ricinus communis}, and the date palm (Phoenix 

dactylifera) in northern California versus southern California 



Table 5.1 Economic Plants Introduced to the Study Area 
Associated with Mission San Rafael 

Common Name Scientific Name 

wheat Hordeum sp. 

peppers Capsicum frutescens 

wine grapes Vitis vinifera 

olives Olea europaea 

onions Allium cepa 

garlic Allium sativum 

cantalope CUcumis melo 

watermelon Citrullus vulgaris 

pumpkin cucurbita ~ 

peach Prunus persica 

pear Pyrus communis 

apple Malus sylvestris 

fig Ficus carnia 

rose Rosa sp. 

fuschia Fuschia hybrida 

lemon verbena Verbena hybrida 

Japanese maple Acer palmatum 

camellia Camelia jap~nica 

cypress CUpressus macrocarpa 

Plant Family 

Graminae 

Solanaceae 

Vitaceae 

Oleaceae 

Amaryllidaceae 

Amaryllidaceae 

CUcurbitaceae 

CUcurbitaceae 

cucurbitaceae 

Rosaceae 

Rosaceae 

Rosaceae 

Rosaceae 

Rosaceae 

onagraceae 

Verbenaceae 

Aceraceae 

Theaceae 

CUpressaceae 
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List derived from the following sources: Von Kotzebue 1967a; 
1967b Vancouver 1967; Von Langsdorff 1927, 1968; Choris 1822, 
1913 Munro-Fraser 1880; Wagner 1929; Petit-Thouars 1956; 
Bailey 1949; Hoover 1937) 
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mission communities. 

Other crops grown in gardens at Mission San carlos San 

Francisco, and Santa Clara, and san Rafael, included 

asparagus, cabbage, salad greens, Turkish corn (Von Langsdorff 

1968:162), maize, peas, beans, flax, hemp, linseed (Vancouver 

1967:19-20); wine grapes, and fruit trees (Von Langsdorff 

1927; 1968). The earliest documentation of cotton fabric 

manufacture at the missions was in 1786 at Santa Clara 

(LaPerouse 1937) but propagation was not successful in Marin 

as temperatures were too cold (Webb 1952). 

A multiethnic, Russian-founded colony at Fort Ross 

depended on three inland farms for successful crop production 

during the summer season. Temperatures on the coast were 

generally too cool to produce crops in the summer {Chernykh 

1967:14). The Russians cultivated all economic types noted in 

Table 5. 1, and they allude to the apparent success of the 

Spanish agriculture at the missions by the statement, "in the 

past, under control of the missions, there was cultivation of 

carrots, beets and other vegetables, but now these are scarce" 

{Chernyk 1967:16). Comparisons between the mission records 

and the results of harvests reported by V. M. Golovnin in 1818 

indicate the Russians were not successful farmers. Their 

wheat and bean crops suffered from a annual rot, grasshopper 

infestation, and early frosts {Golovnin 1979). 

The Russians began investigating access to San Francisco 
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Bay before Fort Ross was sold in 1841. Houses with gardens, 

vineyards, and clay threshing floors for wheat were noted by 

Markov (1856:40-41) on a sailboat trip up the Petaluma River 

north of the study area, suggesting that agricultural pursuits 

were not limited to the area around Mission San Rafael. In 

1840 and 1841 Russian explorers noted abundant exotic plants 

on their route from Fort Ross to Mount St. Helena, located 

north of the study area (Robbins 1940:5). Of the 346 plant 

species, the following weeds were collected: filarees (Erodium 

cicutarium, ~ moschatum), oats (Poa annua), campion (Silene 

qallica), wild radish (Raphanus sativis), mallow (Malva sp.), 

scarlet pimpernel (Anaqallis arvensis), tomatillo (Physalis 

ixocarpa); economic types included peas (Pisum sativum), rue 

(Ruta qraveolens), borage (Boraqo officinalis), and tomato 

(Lycopersicum esculentum); seven naturalized exotics were also 

collected (Howell 1937:19-20). 

The introduction of exotic plants coupled with changes in 

sedimentation and salinity in the salt marshes forced 

freshwater-associated plants such as wild grapes, rushes, and 

sedges out; they were replaced by more salt tolerant species. 

on the Point Reyes peninsula hazel (Corylus sp.) and coast 

live oak (Quercus aqrifolia) were removed by early woodcutting 

and subsequent grazing (Chamisso 1816). 

Salt marsh plant communities could have expanded after 

the encuentro. Bancroft ( 1884) reported that the Indians 
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believed the salt marshes had been created during earthquakes 

between the 11th and 31st of October 1800. The increase in 

salt water vegetation was noted by later explorers. Between 

1840 and 1842 large salt marshes were noted in the San Rafael 

area (Du Mofras 1971) and around Larkspur (Fremont 1845). 

Tikmanev mapped extensive the salt water marshes along the 

eastern edge of the study area in 1848 (Dymtryshin 1976:Plate 

XIV) • Sediments that had aggregated in San Francisco Bay were 

noted by Beechey (1831) who noted that the amount of mud in 

the north (San Pablo?) Bay disallowed ship movement. In 1824 

there were only two navigable rivers in the study area and by 

1855 the Sausalito Land and Ferry Company was losing business 

because most estuary areas were filled in (Munro-Fraser 1880: 

391). The expansion of exposed mud flat sediments meant 

concurrent increases by colonizing exotic plants such as 

grasses, filaree, water hemlock, fennel, and thistle, and an 

increase in ~~e native, salt tolerant pickleweed. 

Land Management Shifts after the Encuentro 

The following land management shifts were corroborated by 

ethnohistoric accounts; each will be discussed in turn. 

1. the change in anthropogenic burning pattern. 

2. changes in the species composition of the 
grasslands. This could have affected their reaction 



to fire and their successional relationship to 
chaparral. 
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3. introduction of domesticated animals for transport 
and as an industry for producing food, hides, and 
tallow. 

4. a change in the management of specific botanical 
resources in the landscape that involved disturbance 
of the ground surface. 

Change in Anthropogenic Burning Pattern 

Deliberate and regularly scheduled burning of the coastal 

prairie, scrub, foothill woodland, and grassland vegetation 

zones in southern Marin was practiced by Western Miwok peoples 

during the late prehistoric and early contact periods 

(Vancouver 1967; Golovnin 1979; Mahr 1932:85; Von Kotzebue 

1967a, 1967b; Von Langsdorff 1968; Menzies 1924:362). 

Anthropogenic burning was scheduled during the most xeric 

portion of the year, in the post seed harvest months 

September through November. LaPerouse (1937:44-45) described 

"flaming volcano on the tops of the motultains" in September of 

1786 as he sailed south from Cape Mendocino (Rudkin 1959). 

LaPerouse could have observed the annual to biannual burning 

in grasslands and parklands that has been estimated to have 

occurred once every 7 to 30 years in chaparral and forested 

vegetation communities (Mayfield 1978:90). The herbaceous 

cover of grasses and broad leafed forbs of the grassland 

communities rather than the upland chaparral zones was the 

target community for anthropogenic burning (Beechey 1831). 
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For example, Chamisso noted on Von Kotzebue's expedition, 

"they neither sow nor reap, but burn their meadows from time 

to time to increase their fertility" (1967a:48). Point Reyes, 

Tomales Bay, stinson Beach, the Marin Headlands, Angel Island, 

Corte Madera Creek were described as grasslands and parklands 

that were "dreary and barren with few scattered trees on the 

higher elevations and patches of dwarf shrubs in the valleys" 

(Von Kotzebue 1967a:48). Fires could have spread rapidly 

upland to chaparral particularly after drought conditions 

predominated in the summer months and fog cover lessened, 

increasing evapotranspiration. Between October 2 and 7 

"aboriginal burning in the heat of the weather was compounded 

on the north slope and drought encouraged the fires as far as 

the seashore" (Chevalier de Saint-Louis 1823:55). 

Fires were observed to move downslope in several 

documents (Bolton 1911:152-155; Aker 1965:12; Saint-Louis 

1823:41-43) and are fre~~ently sighted at low elevations. In 

1769, Costanso related that, "low terraces by the sea were 

treeless and the grass was burned" as he moved south away from 

the study area. In the same entry he notes, "not far from the 

stream we found a good patch of ground that is not burned and 

it is a pleasure to see the variety of herbs and roses of 

Castile" (Bolton 1927:215-227). Southern California Indian 

groups also burned downslope on marine terraces to improve the 

productivity of particular ceremonial and food plants such as 
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red maids (Calandrinia spp.) and chia (Salvia columbariae) 

(Timbrook et al. 1982:175). 

Change in the Species Composition of the Grasslands 

The Western Miwok fire manaqement strategy had several 

benefits. It enriched the soils, encouraged colonization of 

the burned area by "fire followers" (a distinctive botanical 

component), and maintained a plant successional stage that 

would not allow encroachment of shrubs into the grassland 

zones. Klebnikov {1976: 126) noted that "after the fall 

burning people dig for roots and collect rose haws." In 1817 

Golovnin noted, "to harvest the wild rye grain they resort to 

a very simple, although rather curious, method: they set fire 

to the entire field: the qrass and stalks, being very dry, 

burn very fast, while the qrain is not consumed by the fire 

but very scorched. They usually set these fires at night, so 

that when approaching the coast one always ~~ows where ~~e 

Indians have established their camps" (Golovnin 1979:7) 

Long-term results from such burning practices, if 

maintained at a maximum rate of once every three to five 

years, could promote parkland landscapes of clumped trees and 

herbaceous cover and lessen the relative amounts of chaparral, 

brushy cover, and new tree seedling expansion. Lewis 

(1973:17) has suggested that certain nut crops increase their 

productivity as a result of nondamaging, root-trunk fires. 

- ----·-----------------
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The spaces between shrubs in such communities would be 

occupied by grasses and herbs, and the nonstum.p sprouting 

shrubs would be continuously thinned by repeated burning. 

Coastal scrub communi ties would be the most affected by 

regularized burning in the grassland. This activity could 

maintain ecotone edges and discourage the expansion of woody 

shrubs into the grassland (Heady et al. 1988). 

In the grasslands the replacement of native species by 

exotics was noted by the Russian settlers at Fort Ross, who 

stated that "wild oats replaced abandoned fields which had 

been choked with wheat between 1821 and 1833" and they had to 

pasture cattle in the fields to rid themselves of the oats 

(Tikhmenev 1978:224). 

The Western Miwok's use of fire had become such an issue 

with the Spanish government that Governor Jose Juan de 

Arrellaga proclaimed such activities illegal (Clar 1959:8-10) 

and had the ordinance distributed to all ~~e missions. The 

proclamation began. "With attention to the widespread damage 

which results to the public from the burning of fields, 

customary up to now among both Christian and Gentile Indians 

in this country" (Clar 1959:8). 

The practice continued well into the Mexican occupation, 

as Wrangell reports in 1836 (Heizer 1974:2) and Chamisso in 

1816 (Von Kotzebue 1821:48). By 1816 Indian neophytes living 

on San Francisco mission property began to return to 

---------------
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traditional gathering places the study area for the spring 

months (Choris 1913:95) and at Mission San Rafael Miwok people 

returned to more traditional seasonal round of gathering and 

collecting (see Table 4.2; Chamisso 1816). 

Residential location also had little impact on the 

specific location of Miwok burning practices. Perhaps the 

relatively egalitarian nature of land tenure and the equal 

distribution of most botanical resources on the peninsula 

contributed to the lack of settlement stratified by vegetation 

community during the contact period. 

Introduction of Domesticated Animals 

The influence of the Indians burning grasslands was late 

in the evolution of grassland species (Heady et al 1988) and 

would have been of relatively minor importance to the 

maintenance of climax species in grasslands if it had not been 

for other factors during ~~e contact period, including the 

introduction of domesticated animals. Horses, cattle, and 

sheep could have overgrazed certain areas immediately adjacent 

to missions, and later, ranchos. Menzies, a botanist on the 

Vancouver voyage in 1793, noted the impacts of cattle and 

horses at Gibson's Island (Hog Island, Tomales Bay?), "As we 

observed in our walk the dung and tracks of horses and black 

cattle, it is probable that these have been brought here by 

the Spaniards for the purpose of establishing settlement in 
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this place, for we can hardly suppose that these animals have 

strayed so far from settlement of San Francisco." Earlier in 

the day he had encountered Western Miwok within a village who 

called out to him in Spanish (Menzies 1924:362-363). 

A Change in the Management of Specific Botanical Resources 

Woodlands in Marin were considered a valuable resource by 

the Spanish. In 1776 Fr. Font commented, "although there is 

no timber for large building in the San Francisco area, there 

are other good timber sources nearby" (Bolton 1930:344). 

Vancouver commented during his visit to the Mission in San 

Francisco in 1792 that "in this country oak, as timber, 

appears to take the lead ••• the timber of these trees is 

reputed to be equal in quality to any produced in Europe. The 

elm, ash, beech [it is unknown which species he is referring 

to here, the latter two do not exist in Marin] and some 

variety of pines grew in the interior and more elevated parts 

of the country in the greatest luxuriance and abundance" 

(Vancouver 1967:20). Ayala constructed a cayuco, or canoe of 

redwood, to explore the Bay in 1775. Later, Antonio Arqtiello 

ordered the repair of the 32-year-old presidio. With a launch 

built at Yerba Buena cove, the Spanish visit the study area 

and cut redwood logs from the Corte Madera del Presidio (Clar 

1959:16-17). Redwoods from the main peninsula and Angel Island 

supplied the construction logs and fuel wood for the presidio 
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and for Mission Dolores in San Francisco. 

Regulations applicable to gathering firewood appeared in 

June 1813 and a diezmo, or tax was levied by the court of 

Spain. It was not until August, 1830 that the local laws were 

enacted regulating firewood and construction lumber. Apparent 

lack of firewood was evident in 1833 when Governor Figueroa 

ordered that ornamental trees he had mandated planted between 

santa Clara and San Jose pueblo not be cut down for firewood 

(Clar 1959:23). Von Langsdorff commented in San Jose in 1816 

that the native Indians have set fire to the forests and 

burned down large tracts, leaving few trees standing by 

inadvertently lighting a bonfire, requiring timber for 

building purposes must be brought from a distance of several 

miles (1968). In 1835, whipsaws were used at town of Bodega 

located north of the study area (Duhaut-Cilly 1929, 1952) and 

the following year William Richardson moved into a house in 

Sausalito fabricated by whipsawed boards from Corte Madera and 

constructed with Indian labor (Munro-Fraser 1880:386-387). 

The wooded foothills and valleys of west Marin and Point 

Reyes were particularly attractive to the earliest settlers 

who applied for patents from the Mexican government. James 

Richard Berry, for example, calculated that 6,000 acres of his 

35,507 acre rancho patent had valuable timber (P. Gates 1967). 

The lumber industry was also present along the wooded stream 

courses of the eastern portion of the study area. Captain 
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John J. Reed operated the first water driven sash saw grist 

mill in Mill Valley by 1843 and the first steam-powered saw 

mill opened in sausalito in 1849 and closed in 1852 (Munro

Fraser 1880:388-389). 

Ethnohistoric data were synthesized and used to 

reconstruct the post encuentro flora in specific locations 

within the study area. Plant species in the these communities 

affected by contact period land management and resource use 

shifts were identified. Hypotheses that can be tested by 

fossil records were presented. The introduction, spread, and 

distribution of exotic, or introduced plants was tracked 

through ethnohistoric sources. The exotic plants noted in 

documents were reviewed and hypotheses suggesting how the 

spread of these species could have affected the fossil record 

were suggested. Documented changes in the resource management 

practices of the Western Miwok and the Euroamerican 

populations during ~~e contact period were summarized. 

Expected ecological consequences of these 

reviewed and will be tested against 

paleobotanical records in Chapter 6. 

processes are 

an independent 



CHAPTER 6 

RESULTS 

Patterns on the Land: Analysis of the Archaeological 

Evidence 
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Previously excavated archaeological sites, site locations 

determined by survey and reconnaissance work, and newly 

recorded surface evidence of sites, forms the bulk of the 

contact period archaeological component within the study area. 

Each of these data categories will be assessed in terms of 

their contribution to a fuller interpretation of contact 

period human ecology. The lack of rigorous radiometric dating 

and applied microanalysis of site deposits are the most 

critical deficiencies of these data to an understanding of the 

botanical reflections of the encuentro and the contact period. 

Evidence from Survey and Salvage 

The most extensive surveys and test excavation programs 

in the study area are those of the University of California, 

Berkeley, and San Francisco State College (1936 to 1960). 

Archaeologists from both institutions were involved with the 

"Drake quest" (Schenk 1970). As a result, little to no 
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attention was paid to Western Miwok material culture or its 

provenience. Most reports summarized only the Euroamerican 

artifacts (see Appendix K). 

Porcelain and iron spikes were noted at 14 of the Western 

Miwok sites tested by various archaeologists during this 

period. Sites Mrn-216, -232, -298E, -307, and -308 were so 

heavily sampled that little intact midden remains {see 

Appendix C; Moratto 1974). 

A subsequent series of surveys in the Point Reyes 

National Seashore by Edwards (1968) and Upson (1977) 

supplemented the tabulations of sixteenth century porcelain 

and iron spikes (Von der Porten 1970). Edwards noted historic 

reoccupation of these "protohistoric" sites by Western Miwok 

people in the 1920s and 1930s. He also recorded the lack of 

many archaeological features noted by earlier surveyors. Many 

sites had been damaged and eroded to the degree that little or 

not data could be retrieved fro~ the~ in the future (Edwards 

1968). 

King and Upson summarized information for Mrn-216 and 

Mrn-298, two of the most significant contact period villages 

located on the Limantour sand spit {see Figure 1.2; Schenk 

1977). These deposits have never been radiometrically dated 

(Breschini et al. 1988:20), but an analysis of the porcelains 

and terracottas suggested that the material culture was 

derived from contact with Cermefio's vessel in A.D. 1595 {Von 

--- ------------
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der Porten 1970). Earliest Western Miwok occupations on 

Limantour occurred between A.D. 1350 to 1450 and the most 

recent reoccupation occurred circa A.D. 1825 (Von der Porten 

1970:238). Excavation data for all sites discussed here are 

summarized in Appendix M. 

Evidence from Excavation 

The following observable patterns were extracted from the 

site reports (see Appendix M). First, sites that span the 

contact period frequently show signs of multiple occupations 

and abandonments. The reasons for this social instability are 

still unclear. There is evidence that during the contact 

period that Western Miwok people shifted their residences 

frequently (Choris 1913). If they retained some of 

traditional cycles of resource procurement when they returned 

to their territory from the missions, or worked on ranches and 

did agricultural jobs, their occupations might appear sporadic 

and cyclical in the archaeological record. Population 

movement facilitated seasonal access to natural resources and 

avoidance of areas affected by contagious diseases, and could 

have been motivated by the wishes of charismatic leaders 

(Dietz 1976). 

Second, several of the contact period sites tested 

exhibited deeply buried, large features. Archaeologists 
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concluded that the size, shape, and internal features of these 

structures indicated that they were communally used by supra

household groups. Hypothesized functions of the structures 

included multipurpose activities, including residential use, 

food preparation, lithic production, and ceremonial 

activities. The excavation records are unclear concerning the 

physical and stratigraphic relationship of these larger 

structures to other features and structures. Future 

excavators need to distinguish between floor and fill deposits 

in each of the features. Radiometric dating techniques, soil, 

pollen, and flotation samples need to be taken to determine if 

other types of information can be discerned concerning 

function, length of habitation, method of construction, or age 

of the structures. 

The distribution of known contact period sites (see 

Figure 3.1) as examined to determine if the locations 

correspond to vegetation communities. They do not appear to 

be stratified in this manner, although many sites are located 

with proximity to ephemeral to permanent freshwater sources. 

This egalitarian pattern of access to natural resources 

confirms the hypotheses suggested by the ethnographic records. 

Phase II contact period sites are located in Point 

Reyes, whereas most of the Phase III sites are located on the 

bay shore or within 10 miles of San Francisco Bay. This 

disparity may be a function of the archaeological work done 

- ----------------
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for the "Drake quest" or, more likely, site locations could be 

a product of the population aggregation during the mission 

period. Refuge areas that could be reoccupied during Phase 

III of the contact period included isolated inland areas and 

the western portions of Point Reyes (Dietz 1976; Hurtado 

1988). Refuge sites are not known from the study area but do 

occur at contact in the Santa Barbara Channel area (Moratto 

1984; Castillo 1978). 

Contact period sites in the study area were contrasted 

with sites in the east bay. The following summarizes the 

similarities and differences. 

1. Both share location preferences on or above the 
bay shore along freshwater streams. 

2. smaller residential sites are more common after 
contact in the East bay. The sample from Marin 
is too small to be conclusive. 

3. East bay post encuentro sites are located in 
closer proximity to firewood. No pattern 
appears significant in the study area, 
particularly locations wi~~in oak woodland 
vegetation. 

4. East Bay sites contain features such as earth 
ovens, baked clay artifacts, and storage pits 
that were used by inhabitants for processing 
soaproot bulbs as food (Font 1930; Bickel 
1976). In the study area baked clay figurines 
occur in Middle Horizon occupation layers that 
predate the contact period by 1,000 years 
(Goerke and cowan 1983). 

The combined data from survey and excavation support the 

likelihood that the encuentro occurred during the sixteenth 

- -----------------------
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century. Porcelain sherds and iron spikes at several sites 

within the Drake's Bay area indicates that Drake careened the 

Golden Hinde on the Pacific coast and not within San Francisco 

Bay. Distinctive Spanish artifacts such as rings, buttons, 

and documentary references to specific village names also 

suggests that inland Western Miwok qroups were contacted face

to-face by Europeans after A.D. 1775. 

Implications of the Archaeological Record 

for the Research Desiqn 

The contact period cannot be addressed by archaeological 

data alone, nor by ecological data provided through 

archaeological means. Alternative methods are needed to 

assess the botanical reflections of the encuentro and the 

contact period in the study area. 

Site data were used to frame the period in ~~estion by 

providing some minimal corroboration of the encuentro occurred 

in the late sixteenth century between A.D. 1579 and 1595. 

Site information from Mrn-216 and -298 confirms the 

ethnohistoric record of face-to-face contact between the 

Western Miwok and the Europeans in the late sixteenth Century. 

The third phase of protracted contact is documented at Mrn -7, 

-14, -24, -43, -138, -170, and -193. The radiocarbon dates 

and diagnostic artifacts from this period confirm dates 

---------------
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extending from A.D. 1775 to 1817. Post contact occupations 

occur at Mrn-14, -193, and -402. The latter two sites 

associated with ethnographic villages based on mission 

registers. This archaeological sample is too small to be 

useful for answering the questions posed in the research 

design. 

Surface surveys were conducted across the study area 

between June 1987 and December 1987 in order to field-check 

the location and assess the integrity of the contact period 

sites reviewed previously. Surface characteristics of the 

sites, the depth of the deposit, the location of excavation 

units, and indications of disturbance were checked against 

existing records and the site reports were updated. Purported 

"contact period" sites in the vicinity were also examined. 

The integrity of all but three of the sites had been 

compromised by subsequent development and construction, 

natural erosion by water (along streams and wave action along 

the inland bays and the ocean) and wind, and by archaeological 

sampling that removed most of the intact deposits during 

earlier excavations. It was impossible to verify the 

locations of Mrn-298 East and West, Mrn-216, -232, -307, and-

308 due to the lack of intact midden in these sites. Large 

portions of Olompali, Etchatamal, and San Jose Village, appear 

to be intact. 

Purported "protohistoric" sites were examined but no 
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temporal assignments could be made based on surface artifacts. 

Such sites need to be judged on excavated samples of features 

and associated material culture. 

The second objective of the survey was to examine 

portions of the study area that were accessible, relatively 

undisturbed, and had no cultural resources inventory. The 

purpose of this portion of the survey was to determine if the 

lack of archaeological investigation in the interior portions 

of the study area had contributed to the biased geographical 

sample recorded for Marin County. Determining if sites were 

of contact period age based on surface remains was not the 

purpose of this reconnaissance. Previous excavations suggest 

that most diagnostic artifacts and features are deeply buried. 

In order to obtain a random sample of survey areas, a 

random grid divided into plots one mile on a side was overlaid 

on each of the 7.5-minute maps that covered the study area. 

Both axes of the grid were demarcated by numbers and letters, 

pairs of which represented a pool of possible survey areas. 

Areas covered by ocean or bay water were not included in the 

pool. Six pairs of axis combinations, or an area taken in sum 

of roughly 6 square miles were drawn randomly from a pool of 

tickets marked with axis combinations. The six square-mile 

areas represented 10 percent of the area on each 7.5-minute 

maps. The sample of six, 1-square-mile areas were divided up 

into 20-to-40 acre parcels by the use of an overlay that fit 
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the scale of a 7.5-minute map. 

Each 40-acre parcel within the 6 samples was stratified 

according to three characteristics--accessibility, visibility, 

and degree of modern disturbance of the land surface. Each of 

the forty acre parcels was rated on these characteristics. 

Parcels that rated high for accessibility and visibility and 

low for modern disturbance were chosen for the survey. Each 

had a maximum rating of 9 points. The stratified subsample 

consisted of one, 40-acre parcel within each of the six 

selected 1-square-mile survey areas. 

Twenty-one isolated finds and 95 sites were located 

during the survey (see Appendix J). Approximately one third 

of the projected geographic sample was completed in the time 

allowed. Surveys were discontinued in December so that the 

remaining field time could be used to field check site 

records, produce site forms, and process photographic records. 

Documentation for all sites listed in Appendix J, 

including maps and photographs are presently in possession of 

the author and will be submitted to the archaeological 

clearinghouse at Sonoma State University's Northwest 

Information Center. 

Although it was unfortunate that the remainder of the 

surveys could not be completed, the subsample of newly 

recorded sites did confirm that Western Miwok used the uplands 

areas during prehistoric times. Sites with prehistoric and 
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late historic artifacts indicative of multiple occupations of 

the same location exist were present throughout the study 

area. Large numbers of previously recorded sites have been 

destroyed or modified beyond recognition by natural and 

cultural processes. Site records, maps, and photographs form 

the bulk of what is known about the latter sites. 

Thirty-seven sites consisted of features that included 

middens containing shell fragments, lithics, and other 

prehistoric artifacts. The bulk of the remainder included 

historic period town sites and shipbuilding-, railroad- and 

recreation-associated structures and features. Several of the 

middens contained historic artifacts. One site located on an 

island in Tomales Bay contained fragments of an embossed iron 

frame. A second site located on the west shore of Point Reyes 

contained flaked historic glass fragments. 

Land Use and Disturbance Factors: 

An Analysis of Documentary Records 

Analysis of the ethnographic record (Chapter 4) and the 

ethnohistoric documents (Chapter 5) suggested that the contact 

period could be addressed in ecological terms and that 

botanical indicators could be used to measure the type, rate, 

and timing of human ecological changes. Informants related 

information about which vegetation communities ~xperienced the 

- --··--· -----------------
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most drastic changes during the contact period, and what land 

management shifts occurred in the past. 

The following land use shifts in specific vegetation 

communities were documented, and by extension, could have 

occurred during the contact period: 

1. The following species were removed from their 

respective plant communities: manzanita from upland chaparral, 

coast live oaks for firewood, construction, and bark\tannin 

from the oak woodlands, tules from freshwater marshes, and 

salt grass or pickleweed from the salt marshes. The use and 

harvest of these plants served to disturb the soils, change 

the successional status of trees and shrubs within the 

communities, increase colonization of the area by ruderals, 

weeds, and exotics, and increase erosion and channel cutting. 

2. Artemisia decreased in the coastal scrub community. 

Decreases in these shrubs served to disturb the soils, 

increase the area for sun-loving grasses and herbs, and 

increase access into the coastal scrub for cattle and other 

grazers to compact and churn up the soils. 

3. The following plants were introduced by human 

dispersal agents, including Plantago lanceolata, which was 

sowed for food in coastal scrub, prairie, and dunes; 

Ammophilia arenaria, which was planted for fodder on dunes and 

coastal prairie; Hordeum, Zea, Poa, Lathyrus sp., Sonchus 

asper, Hvoochoeris radicata and Plantago lanceolata which were 
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These 

introductions served to increase competition for space and 

nutrients between native grasses and herbs and these fast 

growing, disturbance-tolerant species. 

4. Economic native plant species were encouraged, 

including bay laurel, elderberry, and wild tobacco which was 

planted in disturbed locations in freshwater riparian 

communi ties. The manipulation and encouragement of these 

species served to change the succession of plants within the 

modified native landscape, particularly those species that 

thrived on wetter conditions, disturbed and compacted soils, 

increased organic content of the soil, and propagation through 

seeds and fruits being incorporated into trash deposits. 

5. Seasonal gathering and collection patterns for 

specific plants were interrupted, followed by the decreased 

use of the some resources (greens and clovers) and the 

subsequent abandonment of the seasonal round and opportunistic 

procurement of some plants (soaproot, bay laurel, acorn). 

These shifts in subsistence pattern served to decrease use of 

trails and other human modifications to all plant communities 

for processing, harvesting, and reseeding plants. These 

shifts altered the successional status of species. The 

absence of a seed dispersal agents during collection might 

have served to decrease the species vigor. 

6. Traditional management practices that had direct 
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effects on plant communities were curtailed, including the 

suppression of periodic fires set to manipulate plant species. 

These shifts in management served to decrease the likelihood 

that human agents would use fire to burn off vegetation. 

Increases in annual grasses and herbs, replacement of fire 

dependent, seral stage species by introduced plants could 

occur. A decrease in fire interval could lessen or slow the 

expansion of chaparral species into the grasslands. 

7 • Horses, sheep, and cattle were introduced into areas 

that had not previously been grazed. These faunal 

introductions served to increase compaction and soil 

disturbance around pastures, trails, water sources, and 

in coastal prairie and grassland communities where forage is 

high. Hooved animals increased the dispersal of ruderals, 

weeds, and introduced plants by selectively using the range

consuming preferential species. 

8. There was a shift in the nature of the land tenure 

and accessibility to plant resources. Replacement of an 

egalitarian system by one that emphasized ownership, 

exclusion, boundaries, and physical improvements to secure 

land grants. Shifts in land tenure served to increase land 

clearance and soil disturbance. This disturbance in turn 

increased dispersal routes for plant introductions. 

Encroachment of weedy species served to change the 

successional status of plants in fragile and endemic contexts 
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such as wetlands and serpentine soils. Shifts in land tenure 

also could concentrate grazing animals in fenced pastures 

associated with residences, creating new disturbed habitats 

for dispersal of weeds and introduced plants. 

Fifteen primary ethnohistoric documents, including maps, 

drawings, and narratives served to corroborate the 

archaeological and ethnographic records. Ethnohistoric data 

was also useful for constructing ecological hypotheses about 

the contact period that could be tested with palynological and 

macrofossil records. The hypotheses framed by ethnographic 

data have already been summarized. Those framed by 

ethnohistoric data are summarized next. During the contact 

period the following human ecological processes were expected 

to occur: 

1. There was a decrease in the diversity of plant 
species within the salt marsh community due to 
disturbance factors such as insedimentation, 
channelization, development at the mouths of 
freshwater outlets, and increased use of upper tidal 
zones for development and agriculture. A general 
decrease in the size and species diversity in 
freshwater plant communities was expected. 

2. There was a decrease in oak, hazelnut and other 
hardwoods, and later, redwood in their respective 
plant communities. 

3. The introduction of exotic plants, including 
ornamentals (roses, bedding flowers, lilacs), 
economics (pear, apple, cherry, fig, quince, olive), 
and other species (eucalyptus, Monterey cypress and 
pine) affected most of the plant communities. 

4. There was an increase in weedy, ruderal species, 
native and non-native, in all plant communities 
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The ethnographic and ethnohistoric data have provided 

two documentary perspectives concerning the encuentro and the 

contact period. The ethnographic literature suggests that 

plant resource procurement was conducted on a fairly 

egalitarian basis in regard to geographic locations of 

resources and that management strategies included preferential 

harvesting and manipulation of particular species. The use of 

fire to encourage certain seed crops appeared to be an 

equivocal point with informants. There were many referrals to 

the "ways that old people or our parents" did things. The 

ethnohistoric documents shed light on similar topics from an 

outsider's perspective, first as observers of Western Miwok 

interactions with the environment, and later as active 

participants in the processes that changed the ecological face 

of the study area. Although physical evidence for face to 

face contact is ·limited from the archaeological perspective, 

the ethnohistoric documents have provided a lengthy account of 

the botanical reflections of the encuentro to be tested by 

independent paleobotanical records. 

Modern Vegetation in the Study Area 

over 15 major vegetation communities exist in the study 
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area today (Shuford and Timossi 1989; Axelrod 1977) • The 

following section examines the results from modern surface 

samples, moss polsters, and lake samples in order to 

understand the modern range of vegetation found in each plant 

community. 

Pollen Surface Samples stratified by 

Vegetation community 

Several vegetation communities present in the study area 

were not surface sampled for pollen. These include coastal 

swales or freshwater marshes occurring within dune and coastal 

prairie communities found within the Point Reyes peninsula; 

chamise dominated chaparral, which occurs on west facing 

slopes of the Mount Tamalpais watershed; and coyote bush-sword 

fern coastal scrub, found beneath Pinus muricata on the 

Inverness Ridge, Point Reyes. 

Pollen counts taken from sediments gathered at each 

surface sample site were separated from their transects (see 

Figure 3.3) and segregated by the modern plant communities 

(Shuford and Timossi 1989). This made the comparison of the 

range of aggregated results for disturbed and undisturbed in 

the same community possible. 

The modern pollen rain in the undisturbed and disturbed 

samples are compared for each surface site. The general 
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character of the pollen rain at each vegetation community is 

discussed. Disturbance indices derived from the relative 

numbers of weedy and ruderal species present in each sample 

were determined for each vegetation community. The 

differences in disturbance indices and the reasons for these 

differences are is also discussed. 

Chaparral 

One site of manzanita-dominated chaparral and one site of 

serpentine-based chaparral were surface sampled. The 

manzanita chaparral site was located on Rock Ridge downslope 

and north and east of the Lower Hidden Lake fossil core site 

(see Figure 3 • 3 and Appendix M) • Manzanita shrubs do not 

exceed three to six 

between individual 

in height and plant cover is very sparse 

shrubs (Shuford and Timossi 1989:23). 

Manzanita is insect-pollinated, and, as expected, did not 

produce sufficient pollen for this t}'"'Pe to appear in the 

surface samples. High counts of CUpressaceae, Douglas fir, 

oak, and tanoak pollen, and relatively low counts of 

nonarboreal types typify the surface sample of this community. 

Rhamnaceae, grass, and Caryophyllaceae pollen are also 

present. 

The disturbed modern samples were located within trails 

and compacted zones. Liquliflorae pollen was ~ marker pollen 

grain for the disturbed samples. Liquliflorae is a subtribe 

-----------. 
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designation within the Compositae, or sunflower family. 

The serpentine-based chaparral site consists of broken 

stands of dwarfed sarqeant cypress (CUpressus sarqentii) 

located west and downslope of Potrero Meadow on Carson Ridqe 

(see Fiqure 3. 3 and Appendix M) • Most cypresses show the 

severe stuntinq as a result of qrowth in soils with hiqh 

levels of magnesium, chromium, and nickel. The soil is rocky, 

and there is little understory because of the toxic levels of 

metals in the soil. Pollen counts were consistently lower in 

serpentine veqetation. The arboreal counts are dominated by 

CUpressus sp. pollen in both the undisturbed, and to a lesser 

deqree, the disturbed areas. 

The disturbed sample was taken alonq a trail that ran 

throuqh the broken stands of CUpressus sp. Pollen counts 

included Chenopodiaceae, Liquliflorae, and Ambrosia sp. from 

the disturbed soils. No introduced plants were noted. 

Interestinqly, pollen concentrations were three times qreater 

than those from manzanita chaparral, suqqestinq that the soil 

conditions did not have a qreat effect on pollen preservation. 

Coastal Scrub 

Four sites of northern coastal saqe-coyote brush scrub 

were sampled. The Pierce Point Ranch site is located at the 

northernmost tip of the Point Reyes peninsula in a qrassland 

beiaq inv~ded by shrubs (see Fiqure 3.3 and Appendix M). The 
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pollen counts are dominated by nonarboreal types, particularly 

grasses and several disturbance species (Ambrosia sp., 

Chenopodiaceae, and Liguliflorae). Exotic plants present 

included ribbed plantain (Plantago lanceolata) and red-stemmed 

filaree (Erodium cicutarium). Exotic herbs were not 

consistently found in disturbed soils more than undisturbed 

soils. Tightly knit introduced grasses in the disturbed areas 

may have blocked the spread of certain introduced herb 

species. Disturbed areas at Pierce Point have been grazed 

during historic times and are presently compacted from road 

and trail traffic and recreational use. 

The Mount Vision site is located south of Pierce Point on 

the west facing slope of the Inverness Ridge. It is situated 

on the edge of the Pinus muricata forest, and is also sparsely 

colonized by shrubs (see Figure 3.3 and Appendix M). 

Windblown Pinus sp. pollen is consistently high at this site, 

as are grasses and three composites (Helianthus, Senecio, and 

Baccharis sp.) in the undisturbed sample. Disturbance in the 

area includes foot trails, compaction, and possible four-wheel 

drive road construction to the ridge line and telecommuni

cations stations. 

Coastal scrub shrubs are most dense at the Muir Beach 

overlook site, which is located on a west facing slope 

overlooking the Pacific Ocean on the south edge of Redwood 

valley. This site is on mainland Marin and is south of Mount 
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Vision (see Figure 3.3 and Appendix M). 

The final two coastal scrub surface sample sites are 

located south of the Point Reyes peninsula on the Marin 

headlands coast. Both Muir Beach Overlook and the Hill 88 

sites are shrub covered hillsides near the ocean and are 

exposed to persistent amounts of summer foq. Coastal sage up 

to four feet high, and lesser amounts of coyote brush, poison 

oak, bush monkey flower, California blackberry, bracken fern, 

grasses, and forbs compose a single layer of vegetation in 

these communities. 

The scrub community at Muir Beach overlook grades into 

coastal beach-dune vegetation in its lower reaches and grades 

into mixed evergreen and then Douglas fir forest in its upper 

reaches. A diverse assemblage of wind blown, arboreal pollen 

is present in the surface sample, reflecting it's intermediate 

position between dune fields and woodlands. Grasses, 

composites, and a variety of herbs are also present. Both 

samples represent disturbed locations. Trail use associated 

with an overlook pullout and parking lot for Highway 1 is 

located 100 to 200 upslope from the surface sample sites. 

The Hill 88 site is located south and east of the Muir 

Beach overlook on a prominent ridge within the Marin Headlands 

(see Figure 3.3 and Appendix M). The disturbed area sample 

was taken in a compacted zone accessed by social trails 

leading to a Nike missile tracking station. Windblown tree 
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pollen reflecting the plantings of Monterey cypress and pine 

trees around the coastal batteries and military sites was 

present in the disturbed sample. Douglas fir, oak, tanoak: 

and alder from Tennessee Valley to the north is also present. 

High counts of Ambrosia sp. were present in both the disturbed 

and undisturbed samples. This weedy herb is an invader of 

waste places and disturbed soils. Grasses, mints, and 

Baccharis sp. pollen reflects the ground cover component of 

this exposed site. 

Closed-Cone Pine Forest 

One site located in Tomales Bay state Park on the 

Inverness Ridge was sampled (see Figure 3.3 and Appendix M) 

:146). Disturbance at this location included foot traffic at 

the Jepson Trailhead and ground surface compaction and pruning 

of understory species near the trailhead and parking area. 

The undisturbed area is located north of the latter, on a 

west- to east-trending finger ridge composed of granitic 

soils. Pinus muricata stands at the site average about 60 to 

70 feet tall, and a sparse understory of huckleberry, salal, 

coffeeberry, and Ceanothus sp. is present on the ridge top. 

As expected, arboreal pollen counts were high, with Pinus 

sp. accounting for over 50 percent of the pollen sum in both 

the undisturbed and disturbed samples. The disturbed sample 

exhibited higher counts of Chenopodiaceae, Liquliflorae, and 

- - ------------- -----
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Ambrosia sp. Introduced plant pollen of Plantago lanceolata, 

Erodium cicutarium, Salsola kali, and Carduus sp. was present 

in greater numbers from the disturbed area. 

The vegetation in the undisturbed area was park like, 

suggesting deeper soils (Shuford and Timossi 1989:14). 

Nonarboreal pollen types are dominated by grasses and herbs 

were present in the counts. 

Northern Oak Woodland 

Five sites were sampled within the northern oak woodland 

and oak savanna communi ties within the study area. One of the 

differences between the communities is the relative amount of 

spacing between individual trees. Tree cover over 3 o percent 

is present at the Laqunitas, Olompali, and Black Point surface 

sample sites. The Laqunitas site is located on rolling hills 

that make up the north shore of the reservoir lakes at 

Lagunitas and Alpine. The site is one mile northeast of the 

Lower Hidden Lake core site (see Fiqure 3.3 and Appendix M). 

At Laqunitas the valley oaks are large and mature and 

grade into mixed conifer forest species to the north and west. 

Pollen counts for oak, cupressaceae, and pine were expectedly 

higher than other arboreal species for this site. High counts 

of Erodium cicutarium are present in the disturbed sample from 

the trail areas, as are Liquliflorae and Ambrosia sp. 

The Olompali site is located on an east-facing slope of 

------------- -----



271 

Burdell Mountain within the state park boundary northeast of 

Lagunitas (see Figure 3 • 3 and Appendix M) • Here the oak 

woodland grades into introduced grassland and salt marshes of 

the east edge of the San Francisco Bay shore. Grazing, 

logging, and the introduction of cultivars and ornamental 

plants are well documented for the Olompali Rancho. The site 

was occupied continuously from the prehistoric period until 

the 1950s (Slaymaker 1981). Arboreal pollen counts from the 

surface samples were low, suggesting that oak pollen had not 

penetrated to the ground surface or was disseminated farther 

afield. High counts of .Ambrosia sp. and grasses are 

indicative of the park-like structure of the vegetation. 

Historic grazing could have served to decrease the number of 

coast live and valley oak saplings in this area. 

Pollen from two Mediterranean introduced plants was 

present in counts. Eucalyptus sp. is present in both the 

disturbed and ~'"'ldisturbed samples. Eucalyptus trees were 

planted in the 1800s along the parcel boundary and 

intermittent streams. Star thistle, Centaurea sp. , is present 

in the disturbed sample collected around extant farm buildings 

and driveways, and is a typical colonizer of fallow pastures. 

The Black Point sample was taken on Day Island, a small 

hillock that was once completely surrounded by the San Pablo 

Bay shore located north and east of Olompali (see Figure 3.3 

and Appendix M). The surface sample site was accessible via 
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road that created a dike on the marshland from the mainland to 

the island. Vegetation on the island is somewhat stunted and 

wind sculptured. Pine and small numbers of tanoak, Douglas 

fir, and Eucalyptus sp. pollen were present in the arboreal 

pollen counts, suggesting that most of the pollen was blown in 

from surrounding hills. Grasses and Chenopodiaceae were the 

ground cover species present in the pollen samples. 

Oak savanna, with less than 30 percent tree cover is 

present at the Miwok Meadows south and the Horse Hill sites. 

Miwok Meadows South is located upstream from the fossil core 

site in an ephemeral, rocky drainage south of Black Point (see 

Figure 3.3 and Appendix M). A diverse assemblage of riparian 

and nonriparian trees is present in the pollen surface sample. 

Pine counts are particularly low due to the lack of elevation 

and dry nature of the site: it is rarely affected by fog in 

the summertime. The area is thoroughly trampled by state park 

visitors and no undisturbed locations for sampling could be 

found. Star thistle (Centaurea sp.), ribbed plantain 

(Plantago lanceolata), and large amounts of Ambrosia sp. are 

present in the nonarboreal component. 

The Shell Street location is located downslope from Horse 

Hill and freshwater stream bisects the site. The location 

borders on the edge of oak savanna within a developed 

residential area in Mill Valley (see Figure 3.3 and Appendix 

M). Pollen counts for hazelwood are highest from the latter 
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site. Eucalyptus sp. and Erodium cicutarium are two 

introduced plants present in the pollen counts. Weedy species 

typifying the disturbed nature of the residential area include 

Liguliflorae, Chenpodiaceae, and Rhus sp. 

Riparian and Fresh Water Marsh 

Four sites were sampled in riparian communities and one 

site was sampled in the freshwater marsh. Riparian sites at 

Redwood Creek and the Coastal Trail are in an east-west 

trending valley located west of Muir Woods (see Figure 3 • 3 and 

Appendix M). The valley faces the Pacific Ocean and is close 

to sea level. 

The Whites Pool site is also at sea level but is located 

northwest of the town of Olema in the southern edge of Tomales 

Bay (see Figure 3.3 and Appendix M). It is heavily disturbed 

by channeling and levees and receives a significant amount of 

airborne pollen from windbreaks that were planted with exotic 

trees. The levees at White's Pool physically separate the last 

remaining vestiges of Olema marsh, which is freshwater, from 

the brackish Tomales Bay tidelands. 

Rock Spring (1,972 ft) and Potrero Meadow (2,040 ft) are 

both mid-elevation meadows on the west and south flank ,f 

Mount Tamalpais, respectively. These surface sample sites are 

located southeast of White's Pool on the main peninsula (see 

Figure 3. 3 and Appendix M) • Both sites experience substantial 

- - ------------------------
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recreation traffic. Rock Spring is compacted and dissected by 

social trails. Potrero Meadow has been the site of army 

maneuvers, and is a popular spot for hikers. Both are 

ephemerally wet meadows dominated by grasses and wildflowers, 

with some indications of vernal pools at Rock Springs. 

Alder (Alnus sp.) overstories common in the other sampled 

riparian sites are not present at Rock Springs. The pollen 

rain contains higher counts of Monterey pine and cypress, oak, 

and Douglas fir. The lower elevation sites have higher counts 

of alder, hazelnut, walnut, and buckeye. Composites dominate 

the mid-elevation meadows and grasses dominate the lower 

elevation sites. 

At the Redwood Creek surface sample site significant 

numbers of exotic plants are present, including Erodium 

cicutarium, Plantago lanceolata, Centaurea sp. , and Eucalyptus 

sp. Liguliflorae and Ambrosia sp. are also present. 

Conspicuously missing from these counts are willow, maple, and 

other moisture-loving shrubs such as blackberry and rushes. 

The samples were not collected on the edge of the stream but 

from alluvium within a half mile of the stream bed, and this 

may explain why higher counts of moisture-loving trees and 

shrubs are not present. 

one site composed of bulrushes and cattails was sampled 

at Olema Marsh, directly south of White's pool on the San 

Andreas Fault (see Figure 3.3 and Appendix M). The marsh 

.. -------------------
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vegetation grows in shallow, standing water and is 

intermittently flooded by streams that meander east to ponds 

along the fault scarp (Shuford and Timossi 1989:28). At 

Olema, willow thickets border the true marsh, which consists 

of rushes (Juncus sp.), sedges (Cyperus eraqrostis), curly 

dock (Rumex crispus), and bur-reed (Sparqanium eurycarpum). 

Pollen counts were extremely low for the site, and virtually 

no distinctive freshwater plant species pollen was noted. 

Windblown arboreal pollen such as Pinus sp. was present in the 

pollen assemblage, suggesting the local species are being 

drowned out by tree species from the surrounding area. 

Chenopodiaceae pollen was present in unusually high numbers, 

as was composite pollen, particularly Carduus sp., an exotic 

thistle. This suggests that freshwater muds were more saline 

than expected. Pickleweed is a member of the Chenopodiaceae 

family and colonizes exposed mud flats. 

Northern Coastal Forest 

Six sites were surface sampled in northern coastal forest 

communities. Two of the fossil core sites, Lower Hidden Lake 

and Mud Lake were also located in northern coastal forests 

that are dominated by coastal redwood and Douglas fir, 

respectively. 

The Mud Lake and Fir Top surface sample sites are located 

on the Inverness Ridge, the main northwest-to-southeast 
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trending ridge on the Point Reyes Peninsula. Both are 

situated on sedimentary deposits capping granite outcrops. 

Mud Lake is located northwest of Fir Top on a southwest facing 

fault scarp (see Figure 3.3 and Appendix M). 
~ . 

The sites exhibited high counts of pine and Douglas fir, 

particularly in the undisturbed samples. Oak and riparian 

trees such as alder were more common in Mud Lake counts. The 

tree canopy that borders Mud Lake is broken and open, and thus 

differs from the tightly knit canopy at Fir Top. Fir Top is 

also called the "black forest" because the towering 100-to-160 

foot Douglas fir trees limited sunlight penetration to the 

qround surface (Evens 1988; Shuford and Timossi 1989:11). 

Plants of the Compositae, Chenopodiaceae, and Graminae 

family are represented in the disturbed samples, which were 

taken on trails and from compacted areas. Fir Top has higher 

samples of composites and Ambrosia sp. than expected for the 

ground cover of a forested area. 

The Muir Woods site is located on the main peninsula 

south of Fir Top (see Figure 3. 3 and Appendix M). It is 

characteristically high in Sequoia sp. and Lithocarpus sp. 

pollen, but exhibits the lowest overall arboreal pollen counts 

of any north coast forest community. The disturbed sample 

consists of introduced plants including a Eucalyptus sp., 

anise (Foeniculum vulgare), and several weedy herbs such as 

Plantago sp. and composites. Disturbance at the site is 
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primarily human-caused. Twelve ·thousand people a day visit 

this 600-acre Monument during the summer season, and the area 

sampled has been altered by historic recreation, social 

trails, and management of the understory plants. 

Lower Hidden, Hidden Lake, and the Pilcher Canyon surface 

sample sites are located in mixed hardwood and conifer forests 

on the main peninsula north of Muir Woods (see Figure 3.3 and 

Appendix M). Pilcher canyon faces west and is located close 

to sea level on the west side of Bolinas Lagoon. The 

vegetation community at Pilcher canyon is composed of mixed 

stands of wind sculpted tanbark oak, madrone, live oak, and 

Douqlas fir. 

Lower Hidden and Hidden Lake are located east of Pilcher, 

are higher in elevation, and are on the same north-facinq 

slope of Mount Tamalpais. These moister locations are 

protected from the sea air. They are expected to have a less 

diverse arboreal pollen assemblage than t..l:e assemblage at 

Pilcher Canyon. Lower Hidden and Hidden Lake are surrounded 

by open canopies of mixed Douglas fir, tanbark oak, and 

redwood. Some madrone appears to be competinq with the 

conifers for canopy space. Surroundinq the water at both 

sites are zones of sedqe and encroachinq meadow qrasses and 

herbs. 

Nonarboreal pollen sums were low for both sites. Grasses 

and freshwater aquatic plants were present at Lower Hidden 
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Lake, reflecting the succession of the area to a boggy meadow 

that is in progress. Pilcher and the Hidden Lakes sites had 

higher Monterey cypress and Douglas fir pollen counts than 

other forest sites. 

Soil compaction due to trail use is the primary form of 

disturbance in the three sites. The pollen from these 

disturbed sites included Rumex acetosella, Plantago 

lanceolata, and Eucalyptus sp. at Pilcher Canyon, and 

Umbelliferae, Rhus sp., and Compositae at Lower Hidden and 

Hidden Lake. 

Salt Marsh 

Three surface sites were located in coastal salt marsh. 

Salt marshes are located within the upper intertidal zone of 

protected shallow bays, estuaries, and lagoons bordering the 

San Francisco and san Pablo bays. Vertical zonation of 

vegetation was common at all three sites. The lowest 

elevations with the greatest tidal flooding were colonized by 

stands of cordqrass {Spartina foliosa} up to three tall. At 

mean high water level thick mats of pickleweed {Salicornia 

virginica}, alkali heath {Frankenia grandifolia), marsh 

rosemary {Limonium californicum}, and saltgrass (Distichlis 

spicata}, are common. 

{Grindelia humilis 

On higher ground, clumps of qumweed 

or G. stricta), and dock {Rumex 

occidentalis}, a native sorrel, are found (Atwater and Hedel 
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1976). 

Surface sample sites at China Camp State Park, Bel Marin 

Keys, and the Corte Madera Bay shore form a north to south 

transect along the east side of the study area and the west 

edge of San Pablo and San Francisco bays (see Figure 3.3 and 

Appendix M). 

The mud flats at China Camp State Park consist of 

extensive areas of diked and channeled relict freshwater 

streams and marshes connected by extensive mud flats to san 

Pablo Bay tidal water. The surface sample site is located 

adjacent to the fossil core location. Pollen counts in the 

upper subsamples of the core have the same high nonarboreal 

pollen to low arboreal pollen ratios. The nonarboreal pollen 

is dominated by Chenopodiaceae, or Salicornia sp., in this 

location. Miwok Meadows is an extensive mud flat colonized by 

thick carpets of pickleweed. The surface sample and core site 

are bordered by rolling hills of parkland ....... vege ... a ... ~on 

consisting oak, pine, and some Eucalyptus sp. qroves. The 

latter tree species appear in pollen counts taken from 

disturbed areas closest to the roads bordering the marsh. 

There is also some pollen influx of trees typical of 

freshwater conditions, including alder, willow, and hazelnut. 

Other freshwater pollen species such as Typha sp. also appear 

in modern counts suggesting some upstream influence of pollen 

deposition in the salt marsh. 
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The Bel Marin Keys and Corte Madera Bay shore surface 

sample sites are considerably more disturbed than those in 

China Camp State Park. They are located south of China Camp 

on the San Francisco Bay shore (see Figure 3.3 and Appendix 

M). Neither of the locations were developed or filled with 

sediment at the time the samples were taken. Today, both 

sites are heavily impacted by construction of residential, and 

commercial developments. Both locations have high counts of 

Chenopodiaceae pollen but their arboreal assemblages differ 

from the Miwok Meadows assemblage. At Bel Marin Keys, 

Monterey pine and cypress pollen contribute large amounts to 

the arboreal pollen rain. These trees have been planted as 

boundary markers and shade in an area that was heavily grazed 

and then settled at the turn of this century. Monterey 

cypress is more common at the disturbed location along the 

frontage road at Corte Madera. Here the levees and dikes are 

colonized by grasses, Umbelliferae, and Cruciferae, all of 

which are weedy ruderal species that appear along roadsides in 

Marin. Typha sp., cyperaceae, and other freshwater aquatic 

types exist in small numbers at Bel Marin Keys suggesting 

close proximity of freshwater outflow at this site. The 

northern sections of the greater San Francisco Bay margin were 

expected to have less brackish conditions as they are affected 

by major streams and channel outlets of freshwater (Atwater 

and Hedel 1976). 
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Dune Field (Coastal strand) 

Two surface sample sites were obtained in the dune 

vegetation community. South Beach is on the Point Reyes 

peninsula north of the lighthouse, and Point Bonita-Bird Rock 

is at the very southwestern tip of the main peninsula near its 

opening to the San Francisco Bay (see Figure 3.3 and Appendix 

M.) 

Nonarboreal pollen types dominated the counts at both 

sites. 

sculpted. 

Vegetation at the sites is low growing and wind

Only the sand dunes above the wave-impacted zone of 

the beach are colonized. Plant diversity and density 

increases on the lee side of the dunes and in swales where 

moisture is trapped. 

At the south Beach site the dunes are shifting constantly 

due to wind and the seasonal influence of salt sea spray. 

Formerly dominated by the native grass Elymus sp., today the 

area is covered wit..~ sea rocket, beach morning glory, and 

silver beach weed. Pollen of Chicory, grasses, composites, 

and Ambrosia sp. were noted in the nonarboreal counts. 

Ambrosia sp. exhibited slightly higher numbers in the 

disturbed samples. 

The dune sites are disturbed by paved roads, parking 

lots, and recreational traffic. Ice plant (Carpobrotus 

chilense and C. edulis) is the most common introduced species 

in this community. European dune grass (Ammophila arenaria) 
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is also present. Both have replaced many of the native plants 

and thus reduced the diversity of plants on the coastal 

strand. 

The Point Bonita-Bird Rock site is in the Marin Headlands 

and the vegetation has been called northern dune scrub 

(Shuford and Timossi 1989). The dunes at these sites are more 

stable, and the vegetation tends to be taller than at South 

Beach. Lupinus sp., Baccharis .sp., and annual herbs qrow 

luxuriantly in protected swales and hill slopes (Shuford and 

Timossi 1989:18). 

Introduced trees such as Monterey cypress, pine, 

EucalYPtus sp., and other trees planted to camouflage the 

coastal batteries are present in the arboreal pollen count at 

the Point Bonita site. Other disturbances have included 

historic cultivation of garden plots, ornamental plantings, 

road and trail scarification, structure construction, and 

recreation traffic. The Bird Rock site had higher counts of 

Cruciferae and Liliaceae family pollens compared to Point 

Bonita. One of the vegetation oddities of the historic period 

is "Point Bonita cabbage", a naturalized garden escapee that 

has adapted to the salt spray and wind of the peninsula and it 

is a member of the Cruciferae fa~ily. It colonizes many of 

the rocky headlands around the Lighthouse and may account for 

elevated Crucifer pollen in the modern surface samples. 
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coastal Prairie 

Five surface sample sites were located in coastal 

prairie. Native coastal prairie is dominated by perennial 

bunch grasses such as Deschampsia sp., native biennial 

grasses, low growing perennial shrubs, and native perennial 

ferns. It is most common on more mesic sites where foq drip 

provides added summer moisture (Shuford and Timossi 1989:17). 

The Ring Mountain Preserve site is one of a small number 

of sites that contains native grasses on main peninsula. It 

is located east of Larkspur on an exposed headland facing San 

Francisco Bay (see Figure 3.3 and Appendix M). The soils at 

Ring Mountain are serpentine-derived, and large numbers of 

endemic wild flowers, bunch grasses, and rare plants have been 

recorded there. Surface samples were taken on a north-facing 

slope near an ephemeral drainage. 

In contrast, prairie sites on the crest of Bolinas Ridge, 

located due east of the San A.11dreas Fault Zone and the 

Panoramic Highway (see Figure 3. 3 and Appendix M) , are 

composed of non-native annuals and introduced grasses and 

herbs in parkland settings bordered by Douglas fir and oak. 

Alan Siertoy State Park, located on the east side of 

Tomales Bay, and Hog Island, located northwest of Siertoy in 

Tomales Bay, have similar vegetation as sites on the San 

Francisco Bay shore, except that exotic trees such as 

Eucalyptus sp., Monterey pine, and cypress are more common at 
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the Tomales Bay sites. Both locations are disturbed by 

historic farming and shellfish harvesting. Hog Island 

contains a historic residence,. exotic garden plantings, and is 

covered by introduced trees. 

At all prairie sites except Ring Mountain, introduced 

plants such as Robinia sp., Salsola kali, Plantago lanceolata, 

and Erodium cicutarium were found in greater numbers in the 

disturbed area samples. Roadsides, day use areas, and 

pullouts where soils are trampled, compacted, or scraped are 

colonized by weedy species of Chenopodiaceae, Liguliflorae, 

and Ambrosia sp. In particular Ambrosia sp. pollen counts 

were high in ruderal locations on Ring Mountain and Panoramic 

Highway. 

Segregating the surface samples across the study area 

provides some baseline information about the modern pollen 

rain in each of the vegetation communities in Marin. It also 

provides pollen analogs for specific types of land use, human

caused disturbance, and plant introductions in each of the 

vegetation communi ties. These data will be used to assess the 

pollen assemblages present in the fossil pollen cores (see 

Figures 6.1, 6.2, and 6.3) and will help in determining the 

land use history of the contact period. 
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Introduced Plants: Markers of the Encuentro 

An introduced or exotic plant is defined as a plant 

outside its natural geographic range, and one that is common 

in contexts that exhibit disturbance and cultural vectors such 

as habitation, roadsides, fields, and gardens. Exotic plants, 

often called aliens, include introduced crop plants, 

ornamentals, and many weeds, some of which cannot persist 

without the continuous disturbance by human populations in the 

form of cultivation. For example, coastal prairie and strand 

and valley grassland communities were affected by the 

introduction of over 40 alien grass species. 

Seeds and pollen recovered from adobe bricks taken from 

the mission period structures {Hendry 1931; Hendry and Bellue 

1936; Hendry and Kelly 1925} provide the earliest relatively 

dated plant introductions in California. Plotting the number 

of exotic species against time indicates the rapidity with 

which introduced plants exploded upon the California landscape 

{see Figure 2.2}. 

curly dock (Rumex crispus}, red-stemmed filaree (Erodium 

cicutarium), and prickly sow thistle (Sonchus asper) were 

present in samples that dated before 1769 {Hendry and Bellue 

1936), and provide a minimum date for Phase II of the Contact 

period. Foxtail grass, lamb's quarters, black mustard, bur 

clover, Napa thistle, Italian ryegrass, annual bluegrass, wild 
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oats, nettle leaf goosefoot, rough pigweed, creeping 

buttercup, annual yellow sweet clover, cheese weed, wild 

carrot, and Chilean tarweed were noted in adobe pollen that 

dates between 1769 and 1826. By 1875 134 species were present 

in California and the rate of introductions had increased ten 

times from time of the encuentro through the contact period. 

Russian exploration in the study area around 1840 noted two 

filaree species, annual bluegrass, windmill pink, wild radish, 

red pimpernel, tomatillo, yellow oxalis, black nightshade, 

selfheal, and a mallow (Howell 1937:17-20). Nine hundred and 

seventy-five species of exotic plants were recorded in 

California by 1968 (see Figure 2.2; McClintock 1985). 

These introductions and the spread of exotic annual 

grasses changed the composition of the native grasslands at an 

extremely rapid rate (Heady et al. 1988). Seeds of wild oats 

(Avena fatua), were found in adobe bricks from the San 

Francisco Bay area and date to between 1769 and 1824 (Hendry 

and Bellue 1925). Annual bluegrass (Poa annua) was collected 

by Russian settlers as early as 1840 in Sonoma County north of 

the study area (Robbins 1940:19). 

In some contexts, introduced species took advantage of 

locally disturbed conditions and have significantly displaced 

flora. The introduction of Beach grass (Ammophila arenaria) 

from Europe has impacted the structure and diversity of sand 

dune vegetation. In these cases introduced species constitute 
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weeds. 

Naturalized forms of introduced plants exhibit permanent 

residency in the study area. Monterey pine, Monterey cypress, 

and EucalYPtus sp. trees are widely distributed in many 

vegetation communities. They multiply readily, compete more 

or less favorably with native species, and exhibit growth and 

development as if they were within their own geographical 

range {Robbins 1940: 15). For example, Monterey cypress 

(CUpressus macrocarpa) was native to a small area on the 

Monterey Peninsula some 91 miles south of Marin. Tolerant of 

salt air, strong winds, and sandy soils, it was planted 

extensively as windbreaks along the coast line, where it 

spread to surrounding grassland and brush communities. 

Monterey cypress also co-occurs with Monterey pine in historic 

contexts such as farms, along roads and railroads, and on top 

of and around military sites in the study area. 

Paleobotanical research wi~~in the study area recovered 

evidence of some exotic species but not others. Eucalyptus 

sp., Salsola kali, Rumex acetosella, Robinia sp., Centaurea 

sp., Plantago lanceolata, and Erodium cicutarium were 

identified from both modern and fossil pollen samples. Each 

of the species noted will be discussed in terms of its 

application as a disturbance indicator for the contact period. 

Eucalyptus sp., or blue gum, is a native of Australia and 

thrives on cultivated and burned-over ground. It increases in 
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height quite rapidly the first year after planting. cutting 

the tree encourages stump sprouting. Volatile oils produced 

by EucalYPtus sp. leaf fall encouraged the growth of saplings 

of the overstory tree, decreasing native plant survival and 

diversity (Penford and Willis 1961). Eucalyptus has 

proliferated along the coasts and in stream beds where annual 

rainfall is over 15 inches and the driest part of the year is 

foggy. The pollen morphology of EucalYPtus sp. is easily 

recognizable to species level. The grain is subangular in 

polar view with strongly developed crassexinal bars, short 

colpi, and slightly sunken pores (Mudie and Byrne 1980:9). 

EucalYPtus sp. was first described by a French naturalist 

in 1791 on a collection trip to Tasmania (Groenendaal 1983). 

In 1856 William c. Walker cultivated seeds of the species in 

the Golden Gate nursery in San Francisco (Enari 1972:12). The 

earliest date for introduction into the study area is A.D. 

1870 (Byrne in Berggquist 1987) in the Bolinas Lagoon area. 

In 1904 a rumor that east coast hardwood supplies were 

dwindling fueled a Eucalyptus planting boom on the west coast. 

Although 50,000 acres of various species were planted in 

nurseries throughout California, the fast growing timber 

warped and cracked under curing and proved poor building 

material (Munro-Fraser 1880). After 1908 the trees were 

planted as windbreaks and along land parcels and roads. 

Russian thistle (Salsola kali) is not reported from the 

·--- ----------------
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Marin area (Howell 1970) but was found in both fossil pollen 

cores and modern samples. It is known to colonize disturbed 

soils along railroad tracks and is one of the first species to 

colonize fallow lands and neglected agricultural properties in 

what was traditionally parkland or grassland. Because it is 

a fair forage plant it may have also been spread from cattle 

cars along railhead routes. Pollen from this subspecies is 

morphologically distinct from Chenopodium sp. as lower number 

of larger diameter pores are ringed by a raised annuli (Kapp 

1969:192; Kremp 1965:3). 

The plant was introduced into the United States in 1873 

or 1874 in flax seed brought from Russia to be sown in South 

Dakota (Young 1991:84; Robbins et al. 1951:158). It was 

reported from Oregon between 1884 and 1849 and a projected 

introduction date for northern California is after 1890 and 

before 1895 (Robbins 1940:42). Seed dispersal is enhanced by 

the plant's ability to break off at the stem and "tumble" 

across vast areas in the wind. 

Sheep sorrel (Rumex acetosella) is one of eleven 

subspecies and one of five exotics in the study area 

naturalized from Europe. It is commonly found in previously 

cultivated areas. curly dock (Rumex crispus), is common in 

fields and low spots bordering the bay shore that are 

waterlogged during the winter season and may account for a 

single grain noted at the top of the Miwok Meadows core. It 
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is a deeply rooted perennial that is found in heavy soils 

where there is residual moisture. Roadside ditches are a 

favored habitat (Frenkel 1970:41). Unlike native docks, both 

introduced subspecies produce abundant wind-dispersed pollen. 

Research is equivocal concerning the distinctive 

morphology between this R. acetosella and R. crispus and the 

pollen morphology of native docks (West 1989) . Mudie and 

Byrne (1980:9) believe the exotic R.acetosella can be 

distinguished small equatorial diameter (19.5 mm), coarsely 

reticulate exine and pericolporate arrangement (four furrows 

and pores) . In 1876 Rumex sp. was noted on the coast south of 

San Francisco in irrigated lawns and fields that dry out in 

the summers (Brewer et al. 1876) and by the turn of the 

nineteenth century it had begun to appear along coastal 

roadsides (Parish 1920). Both Mudie and Byrne (1980) and 

Russell(1983) assign the date of 1820 to the first appearance 

of Rumex acetosella in California based on ruderal studies 

(Frenkel 1970). 

Black locust (Robinia sp.) is a native of the eastern and 

central United States that has escaped from cultivation in the 

study area. This pseudo-acacia is found on old military sites 

in the Marin headlands and in several other portions of the 

study area where it may have been introduced as a shade tree. 

The flowers are insect pollinated and pollen dispersal is 

expected to be low in all fossil cores and higher in modern 
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surface samples. The pollen is somewhat distinctive as the 

furrows have a distinctive margo (Kapp 1969:130). 

Star thistle (Centaurea sp.) is one of the many Eurasian 

weedy species that became naturalized in California. The 

plant species as a whole flourishes in warmer inland contexts 

including cultivated fields, orchards, and along roadsides and 

ditch banks. Due to perennial rootstocks it spreads in 

cultivated and uncultivated areas as well as burned off 

grassland and brushland. 

Star thistle seed were noted in Mission period adobe 

bricks dating to 1797 and 1837 at San Fernando Rey de Espana 

and Rancho la Navtividad, Salinas, respectively (Hendry 1931). 

Earliest botanical accounts suggest some of the subspecies 

could have spread from the Napa Valley located northeast of 

San Pablo Bay (Robbins 1940:90). Centaurea sp. was first 

collected in the study area between 1838 and 1842 (Parish 

1920). Adam (1975) associated the presence of this pollen in 

a small pond south of San Francisco with logging which 

occurred in 18 53 . Identification of Centaurea sp. pollen 

requires comparing some of its morphological traits with other 

low spine, Thistle Subtribe pollen (Lewis et al. 1983:139-

147). 

centaurea sp., Plantago lanceolata, and Erodium 

cicutarium are all natives of the European Mediterranean 

region. Coastal California exhibits similar seasonal weather 
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and rainfall patterns as the Mediterranean region, and this 

promoted the successful naturalization of these exotic plants. 

Ribwort, buckhorn plantain (Plantago lanceolata) is one 

of eight subspecies in Marin and one of four exotic plants. 

It colonizes dry alfalfa fields with Setaria sp. qrasses, and 

is found in irrigated areas at a variety of elevations from 

the Sierra foothills to the coast. It has been noted in 

lawns, and golf courses, along roadways and in parking areas. 

The seed is easily dispersed from a capsule that is borne on 

a tall stem above a basal cluster of leaves. The pollen is 

distinguishable for the other native and exotic subspecies. 

Eight to fourteen pores are surrounded by 1:mm thick annuli and 

the exine surface is somewhat verrucate between the pores, 

suggesting a ruqulate surface (Mudie and Byrne 1980:9; Kapp 

1969:193). Brewer and Watson (1876) note the subspecies in 

the San Francisco area and Alice Eastwood subsequently 

recorded it on the peninsula (1898). Mudie and B~~ne set the 

introduction date between A.D. 1840 to 1860 based on these 

historical collections. 

Red-stemmed filaree (Erodium cicutarium), is one of four 

subspecies in Marin, all of which are introduced from the 

Mediterranean region. It is a winter annual that colonizes 

bare, disturbed soil that is frequently parched dry for part 

of the year (Frenkel 1970:41). The filarees out compete many 

exotic roadside species by spreading basally in heavily 

--- --------------
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compacted soils. It grows in such abundance that it can be 

cut for hay and was used as a forage species, as it was during 

the Mission period (Robbins 1940:63). This subspecies appears 

to thrive under a wider variety of conditions than .K:., 

moschatum. E.cicutarium and wild oats were responsible for 

replacing bunch grasses in the coastal prairie and strand and 

the valley grassland (Heady et al. 1988) • It also is an 

invasive plant in overgrazed areas and abandoned farmlands in 

deserts with salt bush. 

Erodium sp. seeds are well adapted for dispersal by 

animal vectors. The seeds cling to fur and have the ability 

to expand and contract with moisture, allowing it to be 

"drilled" into the ground surface for planting (Robbins et al. 

1950:275). The Geranianceae family to which this subspecies 

belongs is quite eurypalynous. The pollen morphology of 

native Erodium sp. varies significantly from E. cicutarium, 

and all California exotics of this species are easily 

identifiable in fossil and modern samples under phase contrast 

(West 1989:341-343). 

Research on the botanical contents of adobe bricks and in 

some archaeological contexts suggests that this subspecies was 

present prior to 1769 (Hendry and Bellue 1936; Byrne 1986; 

Spaulding 1984). During the 1840s the species was noted in 

great abundance throughout California, particularly in the 

Sacramento and san Joaquin Valleys (Fremont 1845). 
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Some expected introduced species such as white throughwort, 

Eupatorium sp. were not found in any of the fossil or modern 

samples, despite modern survey data from within the study area 

that indicate the presence of those species (Thomas 1988). 

Eupatorum sp. is a member of the thistle family, is a native 

of Mexico, and may have spread from canyons in the Berkeley 

hills (Robbins et al. 1951:464). No date of introduction is 

known. Sonchus asper is an annual noted from adobe brick 

studies (Hendry and Bellue 1936) that was not noted in the 

fossil or modern pollen samples. It colonized disturbed 

garden soils and the light weight seeds are easily dispersed 

in the wind by a silky pappus (Frenkel 1970:42). 

Taken in sum, these introduced species are the most 

accurate botanical reflection of the encuentro and Phase II of 

the contact period throughout California. Fossil pollen cores 

from the study area are expected to reflect some if not all of 

these species in the upper, most recent samples. The time 

depth and radiometric control provided by the sediment cores 

may serve to refine our present knowledge of the minimum dates 

of introduction for these botanical markers. 

CUltural Disturbance: Modern and Fossil Botanical Indicators 

For the purposes of this research culturally disturbed 

habitats are defined as those vegetation communities that show 
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alteration in flora due to human activity. The assemblage of 

weedy and nonweedy plants that colonize disturbed habitats can 

be used as botanical indicators for reconstructing past land 

use and management. 

Weeds are defined as plants that colonize disturbed 

habitats (Robbins 1940). Weeds may or may not have been part 

of the original natural community in which they are found. 

Other characteristics of weeds include their local abundance, 

noxious, destructive, or troublesome qualities in plant 

communities, and their lack of economic value (Radosevich and 

Holt 1984:8). 

Modifications to the vegetation community and the 

production of disturbance plants, including weeds, can be 

rated on a scale from natural to artificial and include the 

following levels of modification: 

1. Natural habitats that develop in the absence of 
human activity. 

2. Degraded habitats that are produced by 
sporadic, yet incomplete disturbances such as 
burning, grading, or logging. 

3. Ruderal habitats in which disturbance is 
sustained without intentional substitution of 
vegetation. 

4. CUltivated habitats in which complete 
disturbance is accompanied by the intentional 
introduction of plants. 

5. Artificial habitats where edaphic and climatic 
conditions are altered by humans. (Frenkel 
1970:11-12j. 
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Whereas levels 1 through 3 are expected from the 

precontact period in the study area, levels 1 through 4 are 

expected during Phase III of the contact period. The 

introduction of non-native plants is considered an 

unintentional substitution of vegetation until after A.D. 

1775. Fossil sediment cores that span the contact period are 

expected to reflect shifts from degraded habitats to ruderal 

habitats and thus have different assemblages of disturbance 

species. Modern pollen samples are more likely to reflect 

ruderal, cultivated, and artificial habitat components, as 

discussed in previous sections. 

Modern research at ruderal, or roadside sites throughout 

California indicates that the relative percentage of 

introduced or alien species at each level of habitat 

disturbance is expected to differ based on the nature of the 

vegetation canopy cover, distance from dispersal ... sJ. .... e, 

relationship of the site to human activity, and nature of the 

moisture content, gradient, aspect, and soils (1977:80-83). 

In order to test some of these hypotheses with the 

current data the following information was derived from the 

modern surface samples (see Table 6.1). All introduced plant 

and disturbance species pollen counts were tallied by 

vegetation community. Disturbance plant species were 

considered secondary botanical indicators of analog activities 

or processes that were documented for each modern surface 
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sample location and by the ethnographic and ethnohistoric 

analysis. The latter included cultural processes such as the 

suppression of anthropogenic burning, shifts in settlement, 

subsistence, and land tenure, the introduction of stock and 

grazing animals, and the introduction of exotic plants. 

Noncultural processes such as erosion, succession, and 

competition could also contribute to the assemblage of 

disturbance species within a given sample. The relative 

contributions of cultural versus natural processes to the 

disturbance plant component will never be known without 

Table 6.1: Indices for Modern Surface Sample Sites 

Closure Vegetation COillllUDity :Introduced Disturbance 
Index :Index :Index 

1 Serpentine Endemics o.o 8.0 
2 Coastal Strand 3.5 25.0 
3 Coastal Prairie 1.6 22.1 
4 Coastal Saltmarsh 3.5 6.2 
4 Freshwater Marsh 8.0 58.0 
5 Coastal Scrub 20.4 36.4 
6 Chaparral 1.8 11.0 
7 Closed cone Pine Forest 28.0 20.0 
8 Riparian Woodland 17.4 23.0 
9 Northern Oak Woodland 10.8 35.4 

10 Northern Coastal Forest 2.8 11.2 

Closure is defined as the amount of space between individual 
plants in plan overhead view and is a function of plant size 
and density. One is the most open and ten is the closed, 
representing communi ties with tight knit canopies or plant 
coverage. 

- ------ ---- --------------
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The 10 

vegetation communities were then ranked according to open and 

closed canopy. In order to more accurately reflect those 

communities with a minimal arboreal component, coverage was 

used for ranking instead of canopy. Coverage is a function of 

the density of vegetation as well as the size and spread of 

vegetation. Both the introduced or exotic plant totals, and 

disturbance plant totals were divided by the number of samples 

to get an average disturbance index for each vegetation 

community and for each core. 

The most open sites (1-4) have some of highest 

disturbance plant indices. Forests with greater closure have 

the highest introduced plant indices. This analysis points 

out that Frenkel did not consider coverage in his canopy 

ratings. In the study area, one would expect open sites 

without canopies to exhibit the highest indices for both types 

because ~~e actual ground surface exposed needs to be taken 

into account for successful dispersal and germination. All 

the open sites examined for pollen have tightly knit ground 

covers that may have made it relatively impossible for a 

particular introduced species to be successful and some sites 

with serpentine soils pose special edaphic problems for seed 

germination. In contrast, many of the sites in forested 

communities had tightly knit canopies but more exposed soil 

surfaces, thus biasing the pollen counts in the modern surface 

- ------------------
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samples toward what could be expected of open site indices. 

Introduced plant indices are high in the closed-cone 

pine forest. This could be due to the close proximity of 

cultivated pastures to the sample site, the relatively open 

understory beneath these tall trees, and the proximity of 

roads and trails to the vegetation community in general. 

Introduced indices are very low for both serpentine sites and 

chaparral because these require plants to have special 

adaptations to high mineral content and rocky, nutrient poor 

soils, respectively. The low introduced index for coastal 

prairie is not surprising. If all grasses are added to the 

introduced counts the index would rise to 26.6. Unfortunately 

there is no way to distinguish native grass pollen from 

introduced grass pollen. 

The disturbance indices indicated that the freshwater 

marsh, northern coastal scrub, and northern oak woodland 

samples had the highest number of disturbance plants. This is 

to be expected as all three of these communities contained 

degraded and ruderal habitats that were sampled as part of the 

paired sampling scheme. Freshwater wetlands are practically 

nonexistent in Marin today (Shuford and Timossi 1989:28-29). 

Coastal scrub is being invaded by naturalized trees, and scrub 

species, in turn, are colonizing what was once coastal prairie 

along the latter's ecotone edge. Northern oak woodland sites 

are becoming invaded by herb, grass, and shrub species, 
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particularly along the eastern San Francisco Bay shore edge of 

the study area. All three vegetation communities exhibited 

more than four to six times the average number of species than 

appeared in fossil core indices (see Table 6. 2) • This 

increase in diversity is in part due to the sheer number and 

density of exotic and weedy plants recorded in the study area 

over the last 10 years (Thomas 1988). 

Table 6.2: Indices for Fossil Sediment Cores 

Proxi.Jai.ty core Location :tntroducecl Disturbance 
:tndex :tndex :tnclex 

1 Mud Lake 1.3 9.1 
2 Lower Hidden Lake o.o 6.1 
3 Miwok Meadows 0.8 2.2 

The proximity index was determined by the distance from the 
core site to contact period vector location and date of 
encuentro. 

The fossil pollen coring sites were also ranked in 

relationship to distance from dispersal site based on the 

ethnohistoric documents. The indices produced confirm the 

hypothesis that the greater the distance of a given plant 

community from intense human activity the smaller the 

introduced and disturbance components. 

Mud Lake is the closest core site geographically to the 

initial encuentro and the effects of introduction during Phase 
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This is confirmed by the highest 

introduced and disturbance indices. Inland locations such as 

Lower Hidden Lake were probably not visited by Euroamericans 

until the 1800s, and therefore introduced plants would be 

expected to be quite rare at this site. Disturbance indices 

suggest that logging of redwoods may have affected the species 

assemblage; this is reflected by an intermediate statistic 

between Mud Lake and Miwok Meadows. Although the salt marsh 

community at Miwok Meadows does exhibit substantial land 

disturbance in the form of dredging and channelization, the 

ground cover is a thick mat preventing successful seed 

germination. The historic disturbances probably affected the 

location and density of native species rather than encouraging 

the introduction of exotic, salt tolerant species. 

Palynological and Macrofloral Records of the 

Late Holocene 

Palynological and plant macrofossil analyses were 

undertaken at three sites within the study area to answer the 

following questions posed by the research design: 

(1) Could the contact period be addressed in ecological 

terms and could botanical indicators be used to measure the 

type, rate, and timing of human ecological changes during this 

time period? (2) Which vegetation communities experienced the 
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most drastic changes during the contact period, and what land 

management shifts took place during this time? ( 3) What 

methods could be useful for measuring these changes in the 

paleoecological record? 

The analysis of pollen and plant macrofossils was chosen 

as a means for measuring change in the paleoecological record 

for several reasons. First, pollen and macrofloral remains 

are quantifiable. Measures derived from these records may be 

graphically portrayed in diagrams that reflect longitudinal 

sampling. 

Second, measures derived from pollen in sediment cores 

were framed by radiometric dates on these same sediments, and 

thus could be accurately assigned to the contact period. The 

rate ~~d timing of changes in the sediment record could be 

assessed by plant species presence and absence, species 

amounts, vegetation community assemblaqe charact~ristics, 

sedimentation rate, and introduced and disturbance plant 

indices. 

Third, measures were based on objective identifications 

of Holocene-aged plant types, and were not gathered from 

contexts disturbed through anthropogenic factors such as 

archaeological sites. The processes involved in site 

formation and degradation would not provide an independent 

record suitable for answering the questions posed in the 

research design. Sediment cores were obtained from ponds 
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specifically and carefully chosen to represent local 

vegetation and vegetation change. 

Fourth, measures derived from pollen and macrofloral 

remains were interpreted with the assistance of modern analog 

data sets and three other forms of anthropoloqical data. 

Modern pollen surface samples and information concerning the 

nature and adaptations of modern plant species were used to 

examine weeds and introduced plants. Archaeological, 

ethnoqraphic, and ethnohistorical data were used to frame 

hypotheses of land use for the contact period to be tested by 

the pollen data. 

The radiocarbon dates and sedimentary records of the 

cores will be reviewed, followed by a summary and 

interpretation of the palynological and macrofloral results. 

Radiocarbon Dates and the Sedimentary Record 

Radiocarbon samples of organic components from the three 

sediment cores yielded four radiocarbon dates per core (see 

Fiqure 3. 2) • Intact short core and longer sediment cores were 

taken from Mud and Lower Hidden lakes. A set of overlapping 

sediment cores was retrieved from Miwok Meadows. Radiocarbon 

dates from three, longer, sediment cores indicate they all 

were of Holocene age. Each core will be discussed in turn. 
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Mud Lake 

Mud Lake Livingstone Core No. 1 yielded dates of 980 +/-

115 yrs. B.P. (G-13490) at 47 em below the ground surface to 

3, 705 +/- 145 yrs. B.P. (G-14492) at 361 em below ground 

surface. The uppermost radiocarbon date was taken from 

Livingstone Core No. 1, Drive 1, and is located immediately 

below pollen sample MLClDl-2. 

Sediment descriptions that follow are based on the Mud 

Lake "short core," a 1-m, intact sediment column that was 

described and graphed prior to and during extrusion. The Mud 

Lake short core was taken within one meter of the Livingstone 

Core No. 1. 

Gyttja, decomposed organic sediments with a high water 

component having the consistency of jelly, occurred from the 

water-sediment surface of the lake to 13 em below the sediment 

surface. Beneath the gyttja layer were black brown peats that 

included visible seeds, conifer wing~, needles, wood, roots, 

and other plant macrofossils. The peats became more reddish 

brown at 30 em and graded into grey silts and peats at 33 em. 

Reddish brown peats became predominate from 65 em to 85 em and 

below this level the peats were darker and browner in color. 

The peats themselves exhibited natural lamina, or breaks, that 

could reflect depositional events. These occurred at 10, 30, 

40, 52, 56, 69, 79, 85, 98, 105, and 113 em below the sediment 

surface. The layers of reddish brown peats were more 
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compacted and contained more tissues of freshwater aquatic 

plants such as sedges and rushes than the darker brown layers. 

Lower Hidden Lake 

Lower Hidden Lake Livinqstone Core No.2, and Dachnowsky 

Core No. 1, yielded dates of 910 +/- 195 yr B.P. (G-13822) at 

3.3 em below qround surface to 6,045 +/- 325 yrs. B.P. (G-

13497) at 161 em below qround surface, respectively. The 

uppermost radiocarbon date was taken from Livingstone Core No. 

2, Drive 1 and is located immediately below pollen sample 

LHLC2D1-1. 

Sediments in the Lower Hidden Lake short core were quite 

different from those of the Livingstone and Dachnowsky cores. 

The Livingstone and Dachnowsky corers retrieved highly 

compacted samples that did not reflect the actual stratigraphy 

of tr~ water/sediment surface. The Lower Hidden Lake short 

core was taken within 1 :m of the latter, more compressed 

sediment columns and is described next. 

Dark brown silts occurred between the water-sediment 

surface and extended to approximately 10 em below the sediment 

surface. Below this level there was a qradual transition to 

peat, and the sediments became more organic, darker in color, 

and punctuated by bands of clay. A black clay layer occurred 

between 33.5 and 34.2 em. Clay lamina are most common between 

30 and 36 em in the core. Peat occurs between 36 and 51.5 em, 
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and the color shifts from black to reddish brown. Twigs and 

other plant parts are quite visible at 51.5 em. 

Similar transitions are visible in the Dachnowsky core at 

65 em below the sediment surface. Reddish brown peats 

containing fibrous plant tissues, rootlets, and nodules of 

clay extend to a depth of 84 em below the sediment surface. 

From 84 to 90 em a band of dark black fibrous peat with brown 

clay nodules occurred, beneath which tan to grey clays became 

more common to about 180 em. The clays contain what was 

originally identified as iron oxide nodules. Examination of 

the gravels by a geologist (Salem Rice, personal 

communication, 1985) indicated the nodules were mostly 

degraded greywacke sandstone and serpentine with magnetite. 

Both rocks originated in Franciscan Formation parent material 

irom the West Peak of Mount Tamalpais, and were laid down by 

the Potrero Landslide between 10,000 and 3,000 years ago. 

Miwok Meadows 

Miwok Meadows Dachnowsky Core No. 5 yielded dates of 910 

+/- 180 yr B.P. (G-13494) at 145 em below ground surface to 

4,945 +/- 220 yrs. B.P. (G-13314) at 741 em below ground 

surface. The uppermost radiocarbon date was obtained from 

Core No. 5, Drive 3, and is located immediately below pollen 

sample MMC5D2-3. 

Sediments extruded from the Miwok Meadows Dachnowsky 
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cores were used for pollen, macrofossil, and sediment 

descriptions. A 43-em Livingstone core was retrieved from the 

marsh but the compaction rate (2.32) made this technique 

prohibitive for retaining sediment integrity. A short core 

was not taken due to the highly elastic and compacted nature 

of the sediment column. The descriptions are from Dachnowsky 

Core No.5. 

Sediments from the marsh surface to 10 em below the 

surface consisted of grey clays alternated with bands of dark 

brown clays. Very little microstratigraphy was present, 

suggesting the tidal flow in the area was minimal except 

during extremely high tides. Laminated brown to yellow peats 

were present at 10 em followed by dark brown clays to 

approximately 110 em, where fibrous dark brown peats appeared 

in three sharp bands. 

Sedimentation Rates 

Linear rates of sediment accumulation were assumed from 

the midpoint depths of the uppermost and lowermost radiocarbon 

dates on each core. Using the uppermost radiocarbon date as 

a cutoff for the encuentro, precontact, and post-contact 

sedimentation rates were figured. At Mud Lake the pre

encuentro sedimentation rate was .0004 cmjyr and the post

encuentro rate was .0021 cmjyr, or 5.3 times the prehistoric 
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rate. At Lower Hidden Lake the pre-encuentro sedimentation 

rate was .003 cm/yr and the post-encuentro rate was .0313 

cmfyr, or 12.5 times the prehistoric rate. At Miwok Meadows 

the pre-encuentro sedimentation rate was .0004 cm/yr and the 

post-encuentro rate was .0003 cmfyr, or 2 times the 

prehistoric rate. Sedimentation within the salt marshes has 

been proceeding more gradually during the Holocene than in the 

sag ponds associated with fault scarps. The sediments in Mud 

Lake, in particular, may be subsiding and filling the basin 

faster than the salt marsh due to the influence of tectonics 

in the San Andreas Rift Zone. The rapid sedimentation rate at 

Lower Hidden Lake suggests that the basin will soon succeed to 

a wet meadow. No active subsidence has been documented within 

the Potrero Landslide to account for such a rapid 

sedimentation rate (Salem Rice, personal communication 1985; 

1980). In all cases the sedimentation rate has increased by 

several factors since the encuentro, a pattern noted in o~~er 

late Holocene cores from California (West 1992:7). 

Fossil Pollen Analysis 

The pollen from intact sediments from Mud Lake, Lower 

Hidden Lake, and Miwok Meadows reflect local vegetation 

changes in southern Marin County during the late Holocene (see 

Figures 6.1 to 6.3). At Mud Lake in the Point Reyes 
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National Seashore the modern vegetation consists of riparian 

trees and shrubs bordering a small sag pond ringed by sedges 

and grasses (see Figure 1.1). The surrounding vegetation is 

dominated by primary and secondary growth Douglas fir forest. 

Climax stage Douglas fir forest forms a closed canopy 

averaging 100 to 160 in height upslope and to the east of the 

core site at Fir Top. An understory of smaller trees, shrubs, 

and ferns four to six feet high, including salal, hazelnut, 

elderberry, and thimbleberry are present. A 3-m by 3-m grass 

meadow composed of grasses and herbs bounds the lake on the 

north side, and appears to be an area of some recent, yet 

undocumented disturbance. 

Precontact pollen counts at the site suggest a diverse 

tree component with pine, juniper, Douglas fir, oaks, and 

lesser amounts of riparian tree species and madrone indicative 

of a drier site with a more open canopy than exists today. 

~nis data is supported by the macrofloral analysis do~~ented 

in the next section. Increased percentages of nonarboreal 

species, in particular, Ambrosia sp., Umbelliferae, and 

grasses also suggest the site was much drier prior to contact. 

Higher percentages of aquatic pollen types suggest shallower 

water and the likelihood that semi-submerged sedges, rushes, 

and grasses grew in greater profusion around the edge of the 

pond than they do now. 

Post-contact sediments at Mud Lake are characterized by 

- - --·- ~-~-----------------
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increased percentages of Douglas fir, oak, and tanoak species 

and riparian tree components such as hazelnut, alder, and 

willow up to turn of this century. West (1989:3) suggests 

that the expansion of Douglas fir in the Late Holocene may be 

due changes that shifted the mean air stream flow southward. 

Liquliflorae, Ambrosia sp., and Chenopodium sp. all appeared 

to increase in upper sections of both the short and 

Livingstone cores, and suggest recent land disturbance. 

In contrast to the post-contact pollen rain at Wildcat 

Lake, located 5 miles north, the Mud Lake core shows little 

fluctuation in the proportion of grasses to shrubs (Artemisia 

sp.) (Russell 1983). Several exotic plant species appear in 

the post contact zone, including Erodium cicutarium, Salsola 

kali, Plantago lanceolata, Eucalyptus sp., and Apocynum sp. 

At Wildcat Lake Plantago lanceolata, Rumex acetosella, and 

Erodium sp. characterize the contact period sediments (Russell 

1983:7). Plantago lanceolata, Rumex acetosella, and 

Centaurea, and Eucalyptus were identified in sequence from 

the upper sediments of the Lower Lake core, Plantation, Sonoma 

County (West 1992:5). These data support the hypothesis that 

introduced plants can be used as markers of the encuentro and 

that the contact period in the western portion of the study 

area. 

The Lower Hidden Lake site (see Fiqure 6.2) is situated 

on a north-facing slope of Mount Tamalpais and the pond is 

--------------
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approximately at the same elevation above sea level as Mud 

Lake {1, 040 ft). The immediate vegetation consists of a mixed 

conifer forest with Douglas fir, coastal redwood, and tanoak, 

with some madrones and other hardwoods. ~ .. "l open understory of 

sapling Douglas firs and coast redwood trees, shrubs, and 

sparse ground cover is present beneath the canopy. The pond 

is ringed by a wet meadow of grasses and sedges. The sedge 

meadow is more obvious at the upslope, north edge of the 

opening, and encompasses an area 3-m by 4-m in size. Few 

riparian tree species ring the pond. 

Precontact sediments at the site suggest a diverse tree 

component with Douglas firs, oaks, junipers, pines, and lesser 

amounts of riparian tree species. The absence of madrone in 

the pollen record suggests that the site was dominated by 

conifers that did not allow light or space for madrone to 

germinate. Increased percentages of nonarboreal species, in 

particular grasses, Rhamnaceae, and Ambrosia sp. suggest that 

the site was much drier prior to contact. Elevated counts of 

Baccharis sp. at the base of the cores, and higher percentages 

of aquatic pollen suggest the site remained moist, but was 

probably more shallow in the past so that Typha sp. and 

Cyperaceae could grow in profusion around the edge of the 

pond. 

Post-contact sediments are characterized by increased 

percentages of Douglas fir and moderate increases in Sequoia 
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sp. Madrone appears in increasing numbers whereas riparian 

trees such as hazelnut, alder and willow decrease up to the 

present. In contrast to Mud Lake, no exotic plant species 

appear in this post contact zone. The Lower Hidden Lake site 

is an unlikely candidate for catchment of exotic plants. It 

is located a great distance from documented encuentro 

locations on the north facing slope of what was, historically 

a river valley not transgressed by Euroamericans until after 

the 1700s (Munro-Fraser 1880). These data do not deny that 

the contact period is marked by the appearance of an 

assemblage of exotic plants, but they illustrate the 

stratified nature of the sampling basins in relation to 

dispersal events. This area was not expected to contain the 

earliest exotic plant assemblages. Other species considered 

to be indicative of ground disturbance, including Liquliflorae 

and Chenopodium sp. increase slightly in the most recent 

sediments in the short core. 

Miwok Meadows (see Figure 6.3) is located on the south 

facing edge of the San Pablo Bay shore in the northwestern 

portion of the greater San Francisco Bay. The marsh is 

located at sea level and the vegetation reflects the location 

of the site within the upper tidal marsh of a channelized 

portion of the San Pablo Bay. The marsh is at the mouth of a 

relict freshwater stream bed and, indeed, may be part of the 

original drainage. During periods of high tide and active 
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runoff water flows indirectly into the San Pablo Bay via 

several stream channels and sinuous tidal marsh channels 

located west of the core site. 

The upper reaches of the drainages to the south have 

Douglas firs and few relict coastal redwoods, but the valley 

itself is ringed by an oak parkland with bay laurel and 

buckeye. The trees are widely spaced, and resemble the 

distribution of trees at the Olompali surface sample site. 

Three introduced fruit trees located south of the site were 

planted in the 1800s and are associated with an old fence 

line, a dirt access road, and structural remains of a ranch 

house. 

Vertical zonation of plants at Miwok Meadows is evident 

if one walks from the edge of the bay water north to the core 

site. Elevation differences affect the frequency and 

intensity of tidal flooding, which in turn affects the plants 

able to colonize the ground surface (Cooper 1926; Atwater and 

Hedel 1976). On the San Pablo Bay edge foot-high cordqrass 

grows semi-submerged in the mud flats. Pickleweed and salt 

heath extend north to the mean high water mark, and 

salt grass is more common on the upper reaches. Scattered 

hummocks in the marsh contain trees and brackish tolerant 

species such as qumweed and dock. Riparian tree species occur 

approximately one mile north of the core site on the edge of 

the relict stream channel. 
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Precontact sediments at the site suggest a salt marsh 

dominated by Chenopodiaceae; the species is probably 

pickleweed (Salicornia sp.). An arboreal component of 

windblown pollen from the fringes of the marsh includes oak, 

tanoak, and juniper. This tree component reflects the lower 

elevation of the site, its generally south-facing exposure, 

and the more regional nature of the arboreal component. 

Riparian trees make up an inconsequential portion of the 

arboreal pollen sum. Increased percentages of nonarboreal 

species, including grasses and Helianthus sp., suggest the 

site was beginning to sediment in or the salinity of the water 

decreased. 

Fluctuating percentages of aquatics suggest fluctuations 

in the water level, or salinity, or both during insedimen

tation of the drainage and the formation of the marsh. 

Similar increases in Typha in the sediment core at Stinson 

Beach sand spit indicated alternating salt- and freshwater 

environments, perhaps influenced by opening and closure of the 

lagoon to Pacific Ocean (Bergquist 1985). 

Subsequent to the encuentro a greater frequency of 

freshwater aquatic pollen types suggests a flood episode 

dominated by freshwater species. 

Post-contact sediments are characterized by moderate 

decreases in oak that appear to have recovered to precontact 

levels during the last 40 years. conifer tree species are 
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generally very low in frequency, and consist of juniper, pine, 

and Douglas fir. Riparian trees are present in low numbers 

and reflect the distance from the source of the pollen to the 

core site. 

Small amounts of Eucalyptus sp. and Plantago lanceolata 

were noted in the post-contact sediments. Eucalyptus were 

introduced into the San Francisco Bay region in the 1850s 

(Goenendaal 1983) and probably were present in the study area 

by the 1870s (Bergquist 1977). The earliest collections of 

Plantago lanceolata in the San Francisco area were made in the 

1850s (Brewer et al. 1876), but appear in adobe bricks from 

substantially earlier periods. The northern portion of the 

San Pablo Bay shore remained fairly unexplored by 

Euroamericans until the late 1700s. The site is located a 

great distance from documented encuentro locations at Angel 

Island in A.D. 1775. These data illustrate the stratified 

nature of the sampling basins in relation to dispersal events. 

Other species considered to be indicative of ground 

disturbance 1 including Ambrosia sp. 1 native plantain 1 and 

Senecio sp., appeared to increase slightly in the uppermost 

portions of the sediment cores. 

Macrofloral Analysis 
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Twenty plant species were identified from the macrofossil 

samples taken from three sediment cores and surface water 

samples at Mud Lake, Lower Hidden Lake, and Miwok Meadows and 

a surface grab sample at Hidden Lake (see Tables 6.3 to 6.6). 

A discussion and interpretation of the results from each core 

sites follows. 

At Mud Lake 16 samples from the short core were analyzed 

and identified at intervals of 3. 5 em from the water fmud 

interface to 40.5 em below the surface (see Table 6.4). The 

most common vegetation recorded from the samples are Douglas 

fir seeds and needles (the most prominent tree around the 

lake) and aquatic plants that thrive in semi-submerged 

habitats or waterlogged soils. 

Seeds from semi-submerged freshwater plants such as 

Typha, carex, Scirpus, and Juncus sp., and semi-floating 

plants such as Hydrocotyle sp. (Mason 1957:627) were noted 

~~oughout the core. carex and Scirpus sp. appear to replace 

Typha in the lowermost sections, indicating that the pond is 

more shallow in the past. Floating vegetation that forms 

masses in shallow water such as Azolla sp. is present to 13 em 

below the mud surface. 

Seeds from red maids (Calliandra sp.), Umbelliferae, and 

Compositae, suggests that the basin is drying out and some 

land disturbance may be occurring around the edge. Charcoal 

fragments larger than 2 mm are extremely uncommon, with peaks 
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Table 6.3 
Macrofloral Remains Fran lower Hidden Lake an:l Hidden Lake 

5an'ple ~ 
Qlarred tJncharred 

No. Identification Part w F w F 

I.HI:SC-1 o.o-o.s Ranunculus seed 23 5 
cf. SOlanaceae seed 1 
unk. B - cf. algae OOgalia 35 
Pseldotslx:ra Nee:lle 1 
Sequoia Nee:lle 15 
o:ni:fer Bud 1 
WOOd dnmk 1 
Insect 5 

I.HI:SC-2 3.5-4.0 carex seed 2 1 
Ranunculus seed 62 
cf. SOlanaceae seed 5 
Unk. B - cf. algae OOgalia 108 
Psuedotsllaa Nee:lle 1 
Sequoia Nee:lle 25 
o:ni:fer Bud 1 2 
Bark X 
Insect 5 

I.HI:SC-3 7.o-7.5 carex seed 1 
cf. Polygcmaoeae seed 1 
Rammculus seed 44 3 
cf. SOlanaceae seed l. 
Unk. B - cf. algae OOgalia 55 
Sequoia Nee:lle 1 8 
Insect 4 

IHLSC-4 9.5-10 Gramineae seed 1 
Ranuncul.us seed 48 11 
cf. SOla.-.aceae seed 3 

Unk. B - cf. algae OOgcnia 37 
Pseldotslx:ra Nee:lle 1 
Sequoia Nee:lle 12 33 
Conifer Bud 1 
Q)arcoal 2 
Insect 7 

IHLSC-5 16.o- carex seed 1 
16.5 Rammculus seed 4 

SCimJs seed 2 
cf. SOlanaceae seed 1 
Unk. B - cf. algae OOgcnia 3 
Sequoia Nee:lle 1 
Cone 4 
Q)arcoal 1 

- --------------
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Table 6. 3, continued 

Depth Charred Unc::harred 
5anple (en) Identification Part w F w F 

No. 

I.HLSC-6 19.5-20 carex Seed 5 6 
Rarnmculus Seed 1 
Unk. B - cf. algae OOgcnia 1 
Clarcoal 2 

IHIC2D1 7.87 conifer dlarooal 7 
-1 Insect 2 

IHIC201 20.58 No Macrofossils 
-2 

IHIC201 36.26 unid. plant part, 1 
-3 cf.Gramineae 

IHIC201 52.92 unid plant part 3 
-4 Insect 1 

IHL IS SUrface Ranunculus Seed 1 
#lA Pslmatsm Needle 7 11 

cf. Psmdotsooa '!Wiq 1 
'!Wiq 2 
water plant o leaves X 
snail 1 

IHL IS SUrface Ranunc:ulus Seed 1 
#lB cf. Solanaceae see::l 1 

Unk. X - cf. ftui.t 1 
Pseudotsuaa Needle 1 1 
water plant A Branch 1 
water plant A leaf X 
water plant c leaf 2 
water plant o Brandl 1 
water plant o leaf X 
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Table 6. 3, Continued 

Depth Olaz:red Unc:harred 
5allple (an) Identification Part w F w F 

No. 

HL Pseldot.sooa seed 1 
ClDl-1 cf. PssrlotsuQa Needle 2 

Bud 2 
Leaf fragments 5 
Bark fragments 2 
'!Wig fragments 22 
Root fragments 1 
Insect 2 

Wood chunks: 
cf. Arb.rtus Present 3 
Sequoia Dan:inant 12 

W - Whole SeguoJ.a - Sgmo1a §""'PA!Y!!"R' 
F =Fragment 
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Table 6.4 
Macrofloral Remains from Mud lake 

Sample Depth Olarred th'x::harred 
No. (an) Identification Part w F w F 

MICS-1 o.o-o.s ~ Seed 31* 
Pseudotsuaa Needle J. 
cf. Azolla leaf 36* 
Water plant A Brandl 1 
TJnid. plant part 1 

MJ:SC-2 3.5-4.0 ~ Seed 56* 
Pserlotsuaa Needle 9 3 
cf. Azolla Brandl 23 
cf. Azolla leaf X 
Water plant A Branch 10 
Water plant A leaf X 
Water plant c leaf 1 
cf. leaf epidermis 9 
Bud X 
Insect 4 

MJ:SC-3 6.5-7.0 carex Seed J. 

~ Seed 5* 
Psorlatsuaa Needle ll 9 
Water plant A Branch 43 
Water plant A leaf X 
Water plant c leaf J. 
Bud X 
Insect 35* 

MICS-4 7.5-8.0 carex Seed J. 
Gramineae Seed J. 
Scim.Js Seed J. 
Psorlotsm Needle 15 3 
cf. Psmdatsuca '!Wi.q 2 
Water plant A Branch 21 
Water plant A leaf X 
Bud X 
Insect 10* 

MJ:SC-5 8.5-9.0 cf. Alisma Seed J. 
~ Seed J. 
Psorlotsuaa Needle 15 17 
cf. Azolla Branch 3 
Water plant A Branch 20 
Water plant A leaf X 
Water plant c leaf 1 
Bud X 
Cllarcoal. 14 
Insect 75* 
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Table 6. 4, continued 

Semple Depth Charred Uzx::hal::re:i 
No. {em) Identification Part w F w F 

MISC-6 10.o- cf. Alisma Seed 1 
10.5 Pseudotsuaa Needle 9 5 

cf. Azolla Brarx:h 1 
cf. Azolla Isaf X 
water plant A Brarx:h 15 
water plant A Isaf X 
water plant c Brarx:h 1 
water plant c Isaf X 
conifer Bud 2 4 
Isaf 5 
BarK 2 
Insect 25* 

MI:SC-7 12.5- Cyperaceae Seed 2 
13.0 Polygonum Seed 1 

Scirpus Seed 2 
~ Seed 1 
Zarmidlellia Seed 1 
Psuedot:S1;!99 Needle 16 ll 
cf. Pseudots1m Twiq 3 
Unid. twiq 1 
cf. Azolla Brarx:h 1 
water plant A Brarx:h 10 
water plant A Isaf X 
conifer Bud 3 
Insect 5* 

MISC-8 14.5- cf.Alisma Seed 1 
15.0 Scirpus Seed 7 

cf. Sc:irp.1s Seed 1 
~ Seed 1 4 
Pseudotsuaa Needle 3 
water plant A Brarx:h 13 
water plant A Isaf X 
Insect 3 

MISC-9 15.o- calarrlrinia Seed 1 
15.5 carex Seed 1 

Sc:irp.1s Seed 2 
Unidentifiable Seed 1 
Pseldotsuaa Needle 1 2 
conifer Nee:lle 1 
Qlarooal 2 
Isaf 2 
Bud 2 
Insect 4 
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Table 6. 4, Continued 

Sa:mple Depth <llal:red tJnc:harred 
No. ( c::m.) Identification Part w F w F 

MLSC-10 19.o- Psetxlot:slm Needle 1 1 
19.5 water plant A Brarx::h 5 

water plant A Leaf X 
Unid twig 1 
Bl.xi 2 
Olarooal 1 

MLSC-11 23.o- cyperaceae seed 3 
23.5 cf. ~ocot'ile Seed 1 

cf. Juncus seed 1 
Sc:irpus Seed 7 1 
Pseudotsuaa Needle 1 
water plant A Brarx::h 20 
water plant A Leaf X 
Bl.xi 2 

MLSC-12 25.o- Sc:irpus Seed 1 
25.5 Unidentifiable Seed 1 

water plant A Brarx::h 2 
Unid. stems X 
other plant parts X 

MLSC-13 28.5- carex Seed 3 
29.0 Gramineae Seed 1 

tJmbel.liferae Seed 2 
Pseudotstm Needle 1 1 
Leaf 3 
Insect 14 

MLSC-14 30.5- calandrinia Seed 4 2 
31.0 cf. CCilp:lsitae Seed 1 

cyperaceae Seed 6 
carex Seed 1 
cf. carex Seed 13 

Sc:irpus- Seed 1 1 1 
tJmbel.liferae Seed 3 
tJnk. X - cf. fruit 2 
Pseudotslm Needle 3 5 
water plant A Brarx::h 3 
water plant c I.eaf 1 
Insect 10* 

MLSC-15 35.o- Cyperaceae Seed 1 
35.5 Cllarcoal. 1 

Unid. plant parts X 

MLSC-16 40.o- water plant A Brarx::h 2 
40.5 water plant A I.eaf 2 

'!Wig 1 
Unid. plant parts 2 



Table 6 4 Continued . I 

Sanple Depth Olarred 
No. (em) Identification Part w 

ML O.Q-10 SCirpls seed 
IS #3 ~ seed 

water plant E Leaf 

ML water plant E Leaf 
IS#6A 

W =Whole 
F =Fragment 

Zarmichellia = Zannichellia rnJ:ustris 

* Indicates an estil!lated frequency based on the sort of 
a portion of the total volume floated 

F 
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Uncharred 
w F 

1 
1 

16 2 

31 
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Table 6.5 
Macrofloral Remains from Miwok Meadows 

Sample Depth Cbal::red tJncharred 
No. (em) Identificaticn Part w F w F 

MMC4D1-1 11.6- Salicx:n:n:i.a Seed 28 
13.9 Insect 3 

MMC4Dl-2 20.88- cf.Ranunculus Seed 1 
23.20 Salicx:n:n:i.a Seed 1 

Insect 2 

MMC4D1-3 34.8- Salicx:n:n:i.a Seed 10 
37.21 '!Wig 16 

Insect 3 

MMC4D1-4 51.06- Salicx:n:n:i.a Seed 3 
53.36 Insect 4 

MMC4D1-5 64.96- SCirpus Seed 15 2 
67.28 '!Wig 7 

Bark 1 

MMC4D1-6 76.36- SCiprus Seed 20 ... 
~ 

78.88 'lWiq 1 

MMC4D1-7 90.18- Salicx:n:n:i.a Seed 2 1 
92.80 SCirpus Seed 2 

Olarooal 4 
Dicat twiq 1 
Bark 4 

MMCSD1-1 4.6-6.96 '!Wig 12 

MMCSD1-2 31.4- unid plant parts X 
33.0 

MMCSD1-3 44.2- Salicomia Seed 1 1 
45.8 Bark X 

Insect 2 

~01-4 79.3- SCirpus Seed 3 
80.16 Olarooal 11 

'!Wig 5 
Bark 15 

MMCSDl-5 89.62- Salicx:n:n:i.a Seed 1 
90.1 Olarooal 27 

'!Wig 9 
Insect 2 

MMCSDl-6 105.7- SCirpus Seed 4 2 
106.56 Pse x:1ot.suQa cane core 1 34 

'!Wig 26 

- - ----- ------ -----------
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Table 6. 5, Continued 

~le Depth Cllarred tJncharred 
No. (an) Identification Part w F w F 

MMC5D1-7 113.94- Olarcoal. 3 
114.76 '!Wig 4 

Barlc. 10 

MMC5D1-8 132.52- Salicxn:nia seed 1 
133.46 scimJs seed 12 1 

'!Wig 4 
Insect 10 
Snail 13 

MMC5D1-9 142.o- Salicxn:nia seed 8 
143.33 Scil:pls seed 2 5 2 

Olarcoal. 21 
Snail 3 

MMCSD1- 156.16- Salicxn:nia seed 3 
10 157.04 scimJs seed 1 

Cllarcoal 4 
Insect 4 
Snail 3 

}9{ No Macrofossils 
LS#2A 

w =Whole 
F =Fragment 



Table 6.6 
In:iex of Macrofloral Remains fran lJ::Mer Hidden Lake, Hidden Lake, 

Mud Lake, an1 Miwok Meadows 

Scientific Name Ccmocn Name 

Alisma water plantain 

calarrlrinia Red maids 

O"up:sitae Daisy family 

Cyperaceae Sed;Je family 

carex Sed;Je 

Scirrus Bulrush, Club rush 

Gramineae Grass family 

Hvdrocob£le Marsh pennywart 

Juncus Rush 

Polvaonum smartweed, :Knotweed 

Pseudotsuaa Dclllqlas fir 

Ranunculus art:teralp 

Salicornia Pickleweed 

SOlanaceae Nightshade family 

~ cattail 

Umbelliferae Parsley family 

Zannichellia I!S!lustris Grass wrack, HompoJXiweed 

Azolla Azolla 

Seauoia~ Redwood 

Arhrt:us Madrcne 
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at 9 em with 14 fragments and two minor peaks at 15 em and 31 

em. Charred Scirpus sp. as well as Pseudotsuqa Menziesii 

remains were noted in macrofloral samples. 

At Miwok Meadows 7 samples taken from Core No. 4 and 10 

samples from Core No. 5 were analyzed and identified at 

intervals that were dependent on sedimentary and stratigraphic 

shifts (see Table 6.5) from the sediment surface to 92 em and 

157 em, respectively. The most common veqetation recorded 

included pickelweed (Salicornia sp.), which covers the site 

today, and Scripus sp., a freshwater marsh species. 

The relative amounts of salt tolerant pickleweed versus 

Scirpus sp. indicate that there has been a gradual shift from 

the latter to the former since the contact period. Scirpus 

sp. seeds become far more common below 65 em, and are present 

to depths of 157 em. Based on this information Miwok Meadows 

could have been less saline in the past, perhaps a freshwater 

stream channel and associated marsh as projected by compiled 

maps (Nichols and Wriqht 1971). Historic sedimentation, 

perhaps beqinninq as early as the contact period, could have 

been responsible for these chanqes. 

A Pseudotsuqa sp. cone core at 106 em in Core No. 5 seems 

rather anomalous, althouqh Douqlas fir occurs upslope and 

north of the site and may have been washed into the alluvium 

fillinq the salt marsh from the a relict stream channel within 

half mile of the core site. 
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None of the charcoal was identifiable as to species. 

The relative amounts of charcoal show one large peak with 27 

fragments in both cores at 80 to 90 em and a secondary peak at 

150 em in core No. 5. 

At Lower Hidden Lake six samples from the short core were 

sampled at intervals of 3 • 5 em to a depth of 2 0 em and 4 

samples sampled at intervals of 15 em to a depth of 53 em from 

Core No.2 were analyzed and identified (see Table 6.3). Few 

macrofossils from the Livingstone Core No. 2 were preserved. 

The most common plants identified from these seeds, needles, 

and cone fragments were carex and Ranunculus sp.-- two 

freshwater wet meadow species--and the conifers Pseudotsuga 

Menziesii and Sequoia sp. Today the latter conifers occur 

around the entire circumference of the pond. Redwood is the 

predominant tree, with Douglas fir, madrone, and Lithocarpus 

sp. also present in smaller numbers. 

A comparative surface sample from Hidden Lake, located 

half mile north of the Lower Hidden Lake core site, contained 

evidence of Arbutus sp. wood. Madrone is encroaching in 

canopy openings among the redwoods at both sites, suggesting 

decreases in the relative numbers of redwoods through time. 

Surface water samples from Lower Hidden Lake contained 

seeds of Ranunculus sp., a terrestrial and aquatic plant that 

prefers waterlogged soils (Mason 1957:505), suggesting the 

shallow nature of the pond throughout the sediment column. 
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Polygonaceae, sedge, Carex sp. , and Scirpus sp. usually 

colonize the pond edges, and represent the successional 

changes in vegetation that are occurring on the site. At the 

present time a boggy meadow containing these species is 

present immediately north and adjacent to the core site. The 

macrofossil data suggests that the pond and surrounding 

vegetation have been succeeding to a meadow since the contact 

period. 

conifer and unidentified charcoal fragments are present 

in both cores between 7 to 9 em, with one peak at 7 em in Core 

No. 2. 

In summary, the macrofossil samples from three sediment 

cores are indicative of the modern vegetation surrounding the 

core sites as well as historic and contact period conditions 

that influenced the past vegetation. 

The pond at Mud Lake could have been shallower due to 

drier conditions in the past. If sedimentation rate increased 

after contact, it is possible that post-contact land use, such 

as logging, could have contributed more sediment to the basin, 

making it shallower. The flora represented by the pollen and 

macrofloral analysis support this interpretation. 

Saltwater conditions present at MiwokMeadows today could 

have alternated with freshwater conditions in the past. These 

freshwater conditions may have been influenced by the amount 

of water in ephemeral streams, or by changing conditions in 
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the San Pablo Bay. 

And, at Lower Hidden Lake, a transition to a meadow-like 

vegetation adjacent to the pond is supported by macrofloral 

remains that indicate sedges and other plants that tolerate 

limited root submersion. This succession is a response of the 

vegetation to openings created by sag ponds within the 

Portrero Landslide, or it may be a response to the 

colonization of the site by coast redwood saplings after 

logging. 

Paleoenvironmental Reconstruction 

Although the fossil core sites were not chosen to 

reconstruct paleoenvironmental trends in the late Holocene, 

the data from southern Marin do shed light on several recent 

studies that interpret pollen data from the late Holocene. 

Recent studies contrasting coastal versus inland sites 

during the early Holocene have used the presence of Picea sp. 

pollen to justify a moister, cooler climate at coastal sites 

(Davis and Moratto 1988). Picea sp. pollen, like Pinus sp., 

could have experienced long-distance transport by marine 

currents moving sediments onto the sand spit bordering Bolinas 

Lagoon (Bergquist 1985, pollen analyzed by Byrne). The Picea 

sp. samples were located beneath sediments radiocarbon dated 

at 8,400 +/- 100 yrs. B.P •• Bergquist hypothesized that the 
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coastal climate was cooler and moister during this pollen 

horizon, and that conditions had become warmer and drier on 

the Marin coast since 10,000 years ago. Modern populations of 

Picea sitchenensis are located 175 miles north of Marin 

between Fort Bragg and Big River (Griffin and Critchfield 

1976:5). No examples of Picea sp. were identified from 

sections analyzed for this research. Further analysis of the 

deeper, well dated core sections will be required to confirm 

or refute this warm-dry Holocene hypothesis. 

Table 6. 7: Relative Values Douglas fir: Pine: Oak 

Depth 

Site core 

Mud #1 
Lake sc 

Surface 10cm 

48:2.8:5.5.5 56.5:8.3:10 
48.2:8.8:5.5 0:0:12.5 

20cm 30cm 

20.6:4.2:8 7.7:5.3:16.3 
10.8:7.7:4.6 10:3.3:0 

Lower #2 25:11.2:9 
H Lake SC 25:11.2:9 

0:0:7.3 11.5:1:5.3 2.2:14.7:7.1 
22.3:10:11 7.5:15:10.3 NS 

Miwok #4 o: 8. 4: 5. 4 • 5: 3. 8: 11. 5 o: 1. 1: 12. 7 • 6: 4. 5: 1. 1 
Meadows #5 0:8.4:5.4 .5: .8:4.1 NS 6:1.5:5.9 

SC= Short Core NS= No Sample 

Surface Sample Frequencies are the average of two sites. 

West (1989b:3) suggested that the expansion of Douglas 

fir in the Late Holocene may be due to climatic changes that 

shifted the mean air stream flow southward. The ratios of 

--------
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Douglas fir to pine to oak pollen were compared from the three 

core sites in the study area (see Table 6.7). 

The ratios suggest that at Mud Lake peaks of Douglas fir 

occur after contact and then drop markedly at the encuentro to 

levels reflected in the other two core sites. This same trend 

is repeated in Lower Hidden Lake. Pollen frequencies from the 

Miwok Meadows core seem fairly complacent. The latter site 

is not expected to be an accurate record of mid- to upper 

elevation arboreal records indicating a southern shift in the 

air stream during the late Holocene. Few fossil sites are 

available within the study area that would be comparable to 

West's northern California cores. Future research needs to 

address the long-term implications of the shifting ratios as 

projected in Mud and Lower Hidden lakes. 

Palynological Reflections of the Contact Period 

Twenty-three native plant species were identified as 

possible indicators of disturbance within particular plant 

communities and were found in pollen samples from modern and 

fossil sediments. These included bracken fern (Pteridium 

aauilinum), saltgrass (Distichlis spicatal, the ragweeds, 

(Ambrosia sp.), and the following species and subspecies: 

Convolvulaceae, Graminae, Compositae, including Carduus sp., 

cf. Senecio, cf. Baccharis, Liguliflorae subtribe, Malvaceae 
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Cruciferae, Apocynaceae, Umbelliferae, and Plantaginaceae, 

including Plantago sp. 

Studies conducted by Frenkel (1970) at ruderal, or 

roadside, sites in the study area drew cause and effect 

relationships between specific types of disturbance in 

particular plant communi ties and particular plants. Fourteen 

of Frenkel's sites were located within plant communities 

sampled for modern pollen in the study area. He noted 

disturbance indicators in salt marsh (3 locations), northern 

coastal scrub ( 2) , redwood forest ( 4) , oak woodland ( 1) , 

valley grassland (1), Douglas fir woodland (2), and closed 

cone pine forest/coastal prairie (1} communities. 

Salt marsh sites at China Camp, Tomales Bay State Park, 

and Audubon Canyon Ranch on Bolinas Lagoon contained elevated 

roadbeds and filled areas that were colonized by several 

plants. Salt grass, Distichlis sp., and introduced species of 

Acacia and Mentha (Mint, or Labaitae Family) were present. 

Elevated counts of grasses and Labaitae were noted in samples 

from Bel Marin Keys, which has been disturbed by road building 

and construction of levees. Salt grass could not be 

distinguished from other grasses in the pollen count, but 

relatively high counts of grass were noted from the disturbed 

component of the Corte Madera Bay shore site. 

In a fossil core from Miwok Meadows higher counts of 

grass pollen after contact suggest increased disturbance such 
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as infilling and grading. The disturbed sample from the corte 

Madera Bay shore also contained five grains of fennel 

Foeniculum vulgare, a plant which was not introduced into the 

California area until the 1850s (Fernald 1950). Fennel is 

known to colonize waste places and disturbed sites within the 

grassland and sage-dominated coastal scrub (Beatty and Licari 

1992:64) vegetation community. The historical expansion of 

fennel in these communities has been linked with denudation 

and compaction associated with road construction and similar 

disturbances around the periphery of pastures used for cattle 

and sheep grazing. Fennel is not extremely salt tolerant, 

which suggests the area sampled is presently above inundation 

by brackish water and may be filled in with dredged soils. 

Northern coastal scrub sites at Samuel P. Taylor State 

Park and San Geronimo were disturbed by grading, mowing, and 

increased visitation and compaction of the soils. These 

disturbed areas were carpeted by prostrate rosettes of Erodium 

cicutarium, introduced annual grasses, Plantago lanceolata, 

carduus tenuiflorus. and several other species ( 1977:94). 

Unmowed roadside edges were colonized by Baccharis sp. High 

counts of similar introduced species were found in modern 

pollen samples, particularly Baccharis sp. and Plantago 

lanceolata. Pollen counts for grasses were consistently 

higher in disturbed samples except at the Mount Vision surface 

site. 
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No fossil cores exhibited similar trends, although the 

three fossil core sites were not within a coastal scrub 

vegetation community now or in the past. Baccharis sp., 

Plantago sp., Erodium sp., and carduus sp. are found in many 

disturbed locations in several plant communi ties, however, and 

appear consistently in all the fossil pollen cores during the 

post encuentro phase of the contact period. 

Redwood forest sites at Point Reyes Station, Olema, and 

the Bolinas Ridge were characterized by graded road sides and 

road cuts. Introduced species included German ivy (Hedera 

sp.), forget-me-not (Myosotis sp.) and broom (cystisus sp.). 

The author noted that few disturbed areas were colonized by 

introduced plants or any other plants because open gravelly 

soils were poor seed beds for weedy species except those noted 

earlier. None of the species noted previously were found at 

the Muir Woods sample site, although Foeniculum vulgare, other 

Umbellaceae, Chenopodium sp., and one ~~calyptus pollen were 

noted. Forget-me-not, Mysotis sp., occurs in dense numbers in 

Muir Woods (Thomas 1988) and is the subject of ongoing 

eradication campaigns. Although coast redwoods formed part 

of the coniferous component at the Lower Hidden Lake core site 

the disturbance plants noted above were not present around the 

lake. The closest Eucalyptus groves are located approximately 

1 mile south of core site and are on disturbed soils 

associated with the construction of Bon Tempe dam. Upslope 



342 

from Lower Hidden Lake foot trails and roads cross over wet 

meadows near introduced plant dispersal locations and exotic 

plants reappear. 

roadside pullovers, 

gardens. 

These locations include trail heads, 

residential construction sites, and 

A single oak woodland site at Nicasio exhibited disturbed 

locations that included the construction of a dam, parking 

area, and surrounding trail head. Graded areas exhibited 

assemblages of many exotic plants including Centaurea sp., 

several non-native Erodium sp., Plantago lanceolata, Rumex 

crispus, and several members of the Compositae family. The 

upper roadside edges were colonized by Baccharis sp., 

Convolvulaceae, many annual exotic grasses, and several 

thistles. These same species are prominent in all the modern 

surface samples, particularly those from Horse Hill and 

Olompali State Park. Counts for Baccharis sp., Erodium sp., 

several thistles, and (at three modern surface sample sites), 

Centaurea sp., indicate that these species are excellent 

disturbance markers. No fossil core sites were located within 

oak woodland communities, so little can be extrapolated from 

these ruderal studies. The hillsides surrounding the Miwok 

Meadows core site produced many of these disturbance 

indicators in the pollen rain in the post-encuentro portions 

of the core and could reflect the increased number of roads, 

trails, and earth levees that have been constructed in the 
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salt marsh. Oak woodland communities have been historically 

impacted by growth and development of residential communities 

along the bay shore and little is known about the original 

extent of these potentially significant Western Miwok 

subsistence zones prior to contact. Introductions of stock 

and range animals were known to have severely impacted the 

viability of young oak trees (Burcham 1956, 1981). Oak 

regeneration was rarely observed during surface sample 

collection in the woodland communi ties. Oak trees observed at 

Olompali, Black Point, and Miwok Meadows were decadent and no 

seedlings were noted. 

One valley grassland site at Nicasio Dam was included 

graded road pull offs, dam construction, day use areas, and 

social trails. Numerous annual introduced grass species 

including Bromus, Briza, Avena, and Hordeum sp. were recorded 

in disturbed areas. Other introduced plants included an 

exotic Erodium sp. , several legumes, several exotic Rumex 

species, and composites. Unfortunately no surface sites were 

sampled from this vegetation community. Grassland components 

were present within samples of oak woodland and mixed hard

wood-coniferous forest that were sampled for modern pollen, 

and many of the same disturbance species were noted. 

Unfortunately the resolution of pollen analysis is such that 

none of the grass species could be distinguished. No 

analogous sites were sampled for fossil pollen, although a 
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grassland flora is present on the north shore of Mud Lake. 

Increased grass counts in the precontact portion of the Mud 

Lake core suggest that the lake basin became shallow. 

Two sites with northern coastal woodlands on Mount 

Tamalpais were sampled along Ridgecrest Boulevard, including 

soft shoulder parking areas and pullouts north of the 

Bolinas Ridge site within the redwood forest. centaurea sp., 

two species of Erodium, Plantago lanceolata, and numerous 

composites, including Sonchus sp., were present in the highly 

compacted zones. These zones included roads, trails, and 

pullouts that led into the mixed Douglas fir woodland and 

upland forests west of the road. Exotic annual grasses, 

Baccharis sp., and legumes such as Vicia sp. were present on 

roadside berms and in less disturbed zones upslope from the 

roads. Of the 17 modern samples taken from northern coastal 

forests only two from Pilcher Canyon and three from the fossil 

core site at Lower Hidden Lake were taken in comparable 

Douglas fir woodlands and forests. Composites including 

Centaurea sp., carduus sp., Liguliflorae, Umbelliferae, 

grasses, and Erodium cicutarium were present in the modern 

surface pollen counts. Baccharis sp. and Legumes were also 

found at the Pilcher Canyon site, which is downslope and two 

to four miles north of the Ridgecrest ruderal study sites. 

Disturbances in these particular northern coastal forest sites 

included historic stage road construction linking the west 
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coastal farms with the shipping areas on San Francisco Bay, 

logging of redwood and Douglas fir forests, and some mining 

and prospecting for copper. The 1870s saw increased 

cultivation and grazing for dairy cattle in these zones 

(Munro-Fraser 1880) and since the 1950s recreational use has 

impacted these north coast woodlands and forests. 

One site at Laird's Landing on the west shore of the 

Point Reyes peninsula represents two plant communities, the 

closed cone pine forest and coastal prairie. Upper stories of 

Bishop pine (Pinus muricata), and needle litter beneath this 

species could serve to decrease the exposed mineral soils for 

exotic seed dispersal. The ground surface adjacent to the 

woodlands has been disturbed by the construction of dirt roads 

and ungraded pull offs into the state park, as well as 

adjacent dairy farming and grazing pastures that have been in 

place since the 1800s (Munro-Fraser 1880; Hoover 1937). 

Introduced plants present in this context included exotic 

annual grasses, particularly Holcus lanatus and Hypoecheris 

radicata, and herbs including Plantago lanceolata, and Rumex 

acetosella. Bracken fern (Pteridium aguilinum) was common on 

the upper berms away from the roads beneath the Bishop pines. 

The disturbance histories of the modern pollen and ruderal 

vegetation sites were quite similar. Modern surface samples 

at Tomales Bay State Park south of Laird's Landing confirmed 

the presence of Russian thistle (Salsola kali), ribbed 



346 

plantain (Plantago lanceolata), Chenopodiaceae, carduus sp., 

and red-stemmed filaree Erodium cicutarium in the disturbed 

area sample. Pteridophyte spores were present in both 

disturbed and undisturbed portions of the sample area, 

possibly representing bracken fern. 

studies of ruderal vegetation have suggested that 

compliments of exotic and disturbance plants typify specific 

communi ties within the study 

ruderal assemblage have been 

area. Some plants of each 

confirmed by paired modern 

surface sample transects within the study area. A core 

assemblage of plant species, 

plants mentioned previously, 

including numerous introduced 

can be used to assess the 

relative disturbance history of particular sites, and can be 

used to assess the appropriate sensitivity of fossil core 

sites to the land disturbances that characterized the 

encuentro and the contact period in the study area. 

Based on the analysis conducted thus far, the contact 

period can be addressed in ecological terms if botanical 

indicators such as disturbance species keyed to modern analogs 

are used in concert with fossil records. Pollen and 

macrofloral remains from well dated sediments can be used to 

measure the type, rate, and timing of specific human 

ecological changes during this time period. During the 

contact period, these changes consist of drastic changes in 

the flora of three vegetation communities, the coastal 
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prairie, the northern coastal forests, and the salt marshes. 

Land management shifts during the contact period are discussed 

next. 

Land Use Shifts 

A significant number of land use shifts were suggested by 

the analysis of the ethnographic and ethnohistoric records. 

Have these hypotheses been borne out by the paleobotanical 

evidence? 

The removal of manzanita from upland chaparral, coast 

live oaks from oak woodlands, tules from freshwater marshes, 

and salt grass or pickleweed from the salt marshes was not 

borne out in the post-contact pollen cores data. Pollen core 

data are more regional in scope, and the removal of such 

species is more local in nature. ~nis does not deny that 

these shifts occurred, only that the resolution of the 

paleobotanical data is such that these changes are not 

registered. The lack of oak pollen in the coastal prairie 

surface samples and the plethora of decadent oaks observed in 

other vegetation communities indicates that oak species are in 

a state of decline throughout the study area. Whether this 

trend finds its roots in the contact period is unknown and 

will require further research. 
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Decreases in Artemisia in the coastal scrub community 

could not be monitored by fossil pollen cores. Modern surface 

samples exhibited extremely low counts of Artemisia sp. 

pollen. 

The introduction, and in some cases active encouragement, 

of the following plants by Western Miwok people in the post

contact period were borne out by the presence of the species 

in fossil pollen cores as well as modern surface samples. 

These species included Plantago lanceolata in the coastal 

scrub, prairie, and dunes; Ammophilia arenaria, or dune grass 

in the dunes and coastal prairie; Hordeum, Poa, and Zea sp., 

(introduced grasses and cultivars), Lathyrus sp. (a legume), 

and Sonchus asper (a composite), in traditional food gathering 

areas in the coastal prairie and oak woodlands. The conscious 

encouragement of some economic native plant species was borne 

out by the presence Apocynum sp. in the post-contact sections 

of the fossil pollen cores. 

The interruption and fragmentation of seasonal gathering 

and collection patterns could not be tracked by paleobotanical 

records. The decreased use of some plant resources such as 

greens and clovers and the subsequent opportunistic 

procurement of some plants such as soaproot, bay laurel, and 

acorn during the historic period need to be tested within 

archaeological contexts that have sound stratigraphic and 

radiometric control. 
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Shifts in the nature of the land tenure and accessibility 

to plant resources cannot be tracked solely by paleobotanical 

records. The replacement of the egalitarian system of access 

to resources by one that emphasized ownership, exclusion, and 

physical boundaries may be tracked indirectly by local pollen 

cores and documentary research. Most fruitful in this regard 

is the ecological information contained on maps such as 

disenos. 

The curtailment of traditional management practices had 

direct effects on several plant communities. The suppression 

of anthropogenic fires that were periodically set to 

manipulate plant species is borne out by the data from fossil 

sediment cores. After A.D. 1793, annual grasses and herbs 

increased; fire dependent, seral stage species such as 

manzanita did not expand their range, but were replaced by 

introduced plants; and the small amounts of charcoal recorded 

diminished through time, reflecting a len~~ening of the fire 

interval. The following are the ecological consequences of 

this shift: 

1. The fire interval would be expected to increase. 

2. The areas experiencing the greatest fire frequency 
would switch back to the uplands from the lowlands. 

3. Woody and nonwoody fuels would be expected to 
increase in grasslands, increasing the likelihood 
that adjacent vegetation communities could 
experience hotter, more intense fires with greater 
destruction of mature trees. 
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4. Chaparral shrub species would be expected to 
invade the grasslands through time; burning kept 
the vegetation within a seral stage of succession; 
invasion of grasslands by coast live oak and bay 
laurel is also likely unless there are other 
mitigating land disturbances such as grazing. 

5. Coastal scrub species would be differentially 
affected by the lack of burning. Some species that 
release allelopathic substances into the soils and 
create bare soil zones around them are not expected 
to change significantly after suppression was 
instituted. Unique edaphic conditions (serpentine 
soils) already mitigate against grass encroachment 
and the spread of fire in these communities. 

6. Tree species extremely sensitive to fire, such as 
Douglas fir would be expected to increase in range 
and distribution. In contrast to Douglas fir, redwood 
stump sprouts, and therefore might survive 
successive burning episodes. 

1. Fire followers, herbaceous annuals and some shrubs 
would be expected to have period of dominance in 
communities and later be replaced by the dominant 
species before the fire. Species expected in the 
study area include Papaver heterophyllum, ~ 
californicum, Allium serratum, Chloroqalum 
pomeridium, Calochortus pulchellus, Dicentra 
chrysantha, Lotus scoparius. and Sambucus qlauca 
(Daubenmire 1978:147; Clements 1928:300; Howell 1970). 

The introduction of horses, sheep, and cattle into the 

coastal prairie is borne out by the lack of coastal prairie 

and the expansion of coastal scrub disturbance species into 

areas such as Ring Mountain and Pierce Point. Grazing animals 

compacted the soil, introduced disturbance plants through 

manure into new areas, and increased the dispersal of 

ruderals, weeds, and introduced plants by selectively eating 

particular species of range plants (Burcham 1956; Clements 
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1928:303). These changes are expected to have the following 

ecological repercussions: 

1. the rapid spread and dispersal of noneconomic 
exotic plants into inland and uplands areas away 
from the coasts and bay shore; 

2. the increased presence of weedy exotics on trails, 
parcel boundaries, and other routes of 
transportation and communication; and 

3. increased presence of pasture associated economic 
plants and ruderals encouraged by fence lines and 
wet drainages. 

A decrease in the diversity of plant species within the 

salt marsh community due to insedimentation, channelization, 

development at the mouths of freshwater outlets, and increased 

use of upper tidal zones for development and agriculture are 

borne out by the fossil pollen records at Miwok Meadows. A 

general decrease in the size and species diversity in 

freshwater plant communities is borne out by a comparison of 

the modern surface samples at Olema Marsh and those at Miwok 

Meadows. 

A decrease in the relative amounts of coastal redwood in 

north coast forests and hardwoods from the oak woodlands is 

documented at Lower Hidden Lake and Miwok Meadows. The 

increased demands placed on wood for construction and fuel 

could have the following ecological consequences: 

1. The old growth components of the north coast 
(redwood, Douglas fir), oak woodland (oak) and 
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other hardwood communities (freshwater riparian, 
coastal prairie and scrub) are likely to disappear, 
altering the successional status of these 
communities (Munro-Fraser 1880). 

2. Hardwoods would be expected to colonize areas where 
conifers had been removed (Sawyer et al. 1977). 

3. Exotic plant invasions would be expected to take 
place in soils disturbed as a result of road 
building, trampling, and compaction (Behre 1981; 
1986). 

4. Exotic plant dispersal would be expected to 
increase with increased dispersal agents such as 
vessel traffic, shipbuilding, and development 
around wharves (Kelso and Beaudry 1990). 

The introduction of exotic plants as a marker of the 

encuentro and the ensuing contact period was borne out by a 

comparison of modern surface sample analogs, ruderal site 

studies, and fossil pollen cores at three sites. 

Encroachment by ornamental and economic plants was found in 

most modern vegetation communities in the study area and in 

two of t..~ee fossil pollen cores. The proliferation of 

disturbance species in ruderal habitats was present in all 

plant communities except the serpentine-endemic areas. This 

was borne out by pollen counts from ruderal sites and through 

comparisons of modern analogs with the fossil evidence. 
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CHAPTER 7 

SUMMARY AND EVALUATION 

Archaeological, Documentary, and Paleobotanical Perspectives 

This research was initiated with the full knowledge that 

the archaeological record of the contact period in the study 

area was limited to a few sites that could provide detailed 

records of the excavated materials. Given this-platform on 

which to build a case for an ecological definition of the 

contact period, data sources were sought from documentary and 

paleobotanical records. Although the use of documentary 

records is quite common in studies that pursue cultural 

ecological topics (Netting 1977) the marriage of archaeology 

and documents has been rocky, perhaps because of a lack of 

acceptance of ethnohistory and ethnography as valid data sets 

(Wilcox and Masse 1981; Axtell 1979). 

The research contained herein proposed that reevaluating 

the data used to define the contact period was in order. The 

human ecological hypotheses proposed for this period could not 

be confirmed by the excavated artifacts from five sites. Some 

of the hypotheses were refined by documentary records and 

-~-- -~----~ -------------
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sedimentary records. 
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independent pollen, macrofloral, and 

Other hypotheses would require testing 

in archaeological contexts or by archaeological means. 

Other researchers have approached the contact period in 

the study area rather hesitantly. The archaeological record 

is quite biased toward sixteenth century data. Western Miwok 

material culture gathered from sealed, stratigraphic contexts 

is extremely rare for the time period between A.D. 1400 and 

1817. Soil column samples were rarely taken and analyzed for 

microconstituent remains. Observation and documentation of 

artifact associations, stratigraphy, and application of 

knowledge about site formation and degradation processes are 

practically nonexistent in the literature. Lack of 

radiometric dating has made determination of multiple 

occupations difficult, and has made archaeologists dependent 

on traditional chronological schemes. 

As a result, the contact period caru&ot be readily defined 

by an archaeological perspective. Archaeological data 

confirmed the existence of encuentro events on the western 

periphery of the study area. Archaeological data could be 

applied to certain behavioral hypotheses, particularly the 

interruption and fragmentation of seasonal gathering and 

collection patterns practiced by specific Miwok groups. The 

indirect ecological effects of this behavior could include 

decreased use of some plant resources in residential and 

------- ----
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processing sites followed by the opportunistic procurement of 

plants such as soaproot, bay laurel, and oak acorn in similar 

sites during the historic period. 

Archaeological data might also address behavioral 

hypotheses concerning shifts in land tenure. The replacement 

of an egalitarian system of access to natural resources by one 

that emphasized ownership, exclusion, and physical boundaries 

could have some indirect ecological consequences borne out by 

documentary records. Disefios and exoedientes have proven 

useful for discerning localized, discrete changes in habitat 

that could be addressed by applied palynological analysis in 

archaeological sites. 

Documents provided a biased, yet in some cases, detailed 

view of the behavioral aspects of land use and management. 

Introduced species, disturbance indicators, and geographic 

locations for ecological data and processes were all derived 

from documents. Observations and recollections, whether they 

be from Europeans or the Western Miwok, are not always 

accurate. To contextualize these references is to place them 

in the sociocultural milieu in which they were formulated. 

Traditional interpretations of the contact period have hinged 

on written documentation. This research suggests that some 

phases of the contact period have no written basis. 

The botanical reflections of the encuentro and contact 

period derived from modern and fossil pollen and macrofloral 
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Although a measurable 

ultimately cultural 

processes, much the method's resolution and accuracy depends 

on the expertise with which the research sites are chosen, the 

types of processes being monitored, accurate radiometric 

control, the amount of paleoenvironmental noise expressed in 

the record, preservation conditions, and many other factors. 

These reflections are not mirror images of the past. They 

are, at best, an independent reflection of some of the 

ecological highlights. 

If introduced plants and disturbance species are the 

trump cards for the contact period, then modern analog data 

provide the full deck of information for interpretation of the 

fossil record. Pollen surface samples indicated that 

disturbed and undisturbed sites often had distinctively 

different assemblages of weedy native and non-native plants. 

Modern ruderal studies conducted in plant communities within 

the study area confirm the presence of many disturbance 

indicators in the modern assemblages and provide a contrasting 

data set with which to examine the upper portions of fossil 

pollen cores. And introduced and disturbance species in 

fossil cores are consistent with the stratified coring design 

as determined from ethnohistoric documents. 
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CUlture Change and Ecological Shifts 

Modeling ecological shifts during the contact period in 

the study area has required examining many high frequency 

processes (Dean 1988). Untangling these unique processes 

from the myriad of environmental changes caused by slower, 

more regular, natural processes over the centuries required 

attention to the data resolution and methodological 

applicability. 

This research has used palynological and macrobotanical 

studies to reconstruct environmental conditions for the period 

A.D. 1579 to 1817. Contact period changes in environmental 

conditions are caused by natural processes that occurred 

quickly on the scale of years, seasons, and even shorter 

periods of time. Changes in seasonal patterns of temperature 

and precipitation, rapid changes in the size and distribution 

of certain plant and animal populations are examples of high 

frequency processes. During the contact period, specific 

behavioral mechanisms were used to respond to changes in plant 

resource availability, access, and distribution. These 

behavioral mechanisms involved shifts in land use, management, 

and tenure. An example of such a mechanism is the 

incorporation of weeds and introduced plants into traditional 

foods and the use of traditional management techniques to 

enhance exotic species proliferation. High frequency 
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processes are usually perceptible to human populations within 

their lifetimes, and are considered within the range of normal 

variation experienced within the population (Dean 1988:30). 

This aspect of high frequency processes was borne out by the 

recollections of Western Miwok ethnographic informants. 

A consideration of high frequency environmental processes 

has raised the issue of culture change and how it articulates 

with such processes. In a recent discussion of Holocene 

pollen records from three Sierra meadows, Moratto proposed 

that relative increases and decreases of regional oak pollen 

influx into lake basins could be used to suggest that this 

important Indian food resource may have shifted in abundance 

and distribution partially in response to changes in tempera

ture and moisture (Davis and Moratto 1988). Durinq warmer, 

drier periods, oak species would have increased in abundance 

at the expense of pine, and oak would have spread to higher 

elevations than it was capable of occupying during cooler 

periods. These warm and dry periods would have created food 

resource stresses in the Central Valley, and, at the same 

time, a qreater abundance of acorns in the Sierran foothills. 

Moratto appears to be proposing hiqh frequency behavioral 

responses to low frequency environmental processes. The 

regional picture of paleoenvironmental chanqe is weakly 

articulated with the behavioral responses of human 

populations. For example, one must question the assumption 
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that oak acorns were necessarily a critical resource. If this 

were the case, one would not expect this resource to be 

supplanted by other products during periods of stress, unless 

access to acorn-bearing trees was blocked. In southern Marin, 

the latter could have occurred after A.D. 1775. Ethnohistoric 

and ethnographic data indicate that acorn collection may have 

been replaced by fall collection of annual herbs and grasses 

and spring procurement of soaproot (see Table 4.2). 

In the Western Miwok area, coastal conditions ameliorated 

the warmer, drier trends documented in Sierran locations. 

Pollen from Mud Lake and Miwok Meadows show minor increases in 

oak pollen both before and after the encuentro. At Lower 

Hidden Lake oak pollen increased in relation to pine 

immediately after the encuentro. Whether or not these minor 

fluctuations mean anything must be framed by documented human 

behaviors that influenced oak viability. Did the suppression 

of burning after 1783 contribute to a resurgence of oak 

seedling development after contact? Did the introduction of 

grazing animals contribute to the demise of oak seedling 

viability? These types of questions can be investigated 

through measurable means, and by an examination of documentary 

and ecological records. 
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Strengths and Weaknesses of the Study 

The strengths of this research rely on using multiple 

data sets to answer research questions about a time that is 

poorly defined in the archaeological literature. The contact 

period is one of rapid change in cultural and ecological 

conditions. This research attempts to define the period by 

looking at the unique articulations between culture and 

ecology. 

Another strength of this study is the use of measurable 

data for determining the timing, rate, and nature of 

ecological change during a period of rapid cultural change. 

Interpretation of multiple data sets is limited by the 

nature of different types of data. Documentary data exhibit 

time lag, sedimentary records exhibit geomorphological biases, 

and archaeological data are frequently influenced by 

theoretical perspective, preservation, and collection 

techniques. The resolution of specific data types need 

consideration when formulating research questions. For 

example, although it is possible to discern domesticated 

plants in the pollen record it is not possible to 

differentiate wild grasses. Therefore, research questions 

involving the replacement of native grasses by introduced 

species cannot be addressed by pollen analysis alone. 



361 

Redefining the Contact Period 

The encuentro has been defined as the initial event of 

face-to-face contact between Euroamericans and the Western 

Miwok. A distinct assemblage of introduced plant pollen in 

fossil sediment cores at two locations in the $tudy area was 

the botanical marker of this event. The event establishes a 

minimum date of A.D. 1579 for introduction of non-native 

species within the study area. Evidence for earlier plant 

introductions suggested by other research has not been borne 

out by this research, even though the coastline had exposure 

to European exploration since the late 1500s (see Appendix F). 

The contact period has been defined as the period that 

extends from pre-encuentro European exploration of the study 

area to the first local written documentation of Western Miwok 

populations by the Spanish in A.D. 1817. In southern Marin 

county the contact period occurred in three distinctive phases 

discernable from material culture and documents. 

This research has demonstrated that certain high 

frequency ecological processes can be used to define the 

contact period in botanical terms. Botanical indicators are 

used to measure the type, rate, and timing of human ecological 

changes during this time. Drastic changes occurred in coastal 

prairie, northern coniferous woodland, and salt marsh 

vegetation communities during this period. Land use, 
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management, and tenure shifts also had ecological consequences 

prior to during and after the contact period. While these 

high frequency shifts seem obvious in hindsight, they were met 

with some Western Miwok behavioral responses that suggest they 

were perceived of at the time as low frequency events. This 

study of the contact period has illuminated the tolerances of 

human populations and botanical species to human-induced 

changes in ecosystems and the resilience of human adaptive 

strategies for dealing with intermittent and protracted change 

in specific environments. 
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APPENDIX A: SIGNIFICANT EVENTS IN THE ARCHAEOLOGICAL 
INVESTIGATION OF THE MARIN AREA 

Date EVent 

1906 
to 

1908 

1910 

1911 
to 

1913 

1923 

1930s 

1934 

1936 

1938 
to 

1939 

1940 

(Citation) 

First extensive survey from Russian River south 
to San Francisco Bay, 425 sites recorded (Nelson 
1907, 1909a, 1909b, 1910a, 1910b, 1910c; Uhle 
1907) by this reconnaissance 

Excavation of three shell mounds in study area: 
Greenbrae-76, Sausalito-3, San Rafael-315 (Nelson 
1910a, 1910b, 1910c) 

Survey of Sonoma County and Point Reyes by Jesse 
Peters, santa Rosa Junior College (Peters 1923) 

Survey of east shore of Point Reyes on Tomales 
Bay by boat, Commander S.F. Bryant, U.S.N., Ret. 
(Bryant 1934) 

Field survey and excavation of sites previously 
recorded, Adan Treganza and student Thomas King, 
San Franicsco State College (Treganza and King 
1968) 

Bryant excavates one burial at McClure Site, Mrn-
216 on Drake's Estero, and discovers Mrn-257 

"Plate of Brass" discovered at the Caldura Laguna 
Ranch in June or July by Beryl Shinn, a graduate 
student at uc Berkeley (Moratto 1974) 

Survey of the area around the Estero Site, Mrn-
232, by then UC Berkeley graduate student Robert 

Heizer (Heizer 1941) 

Excavation of Mrn-232 by Heizer, who exposes 
first evidence of iron spikes, Ming Period (1368-
1644) and Wan Li Period (1573-1619) porcelains in 
prehistoric site {Heizer 1941) 
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Date 

1940 
to 

1941 

1945 

8/1948 

8/16 
to 

10/15/ 
1948 

4/-5/ 
1949 

1949 

1949 

1949 
to 

1950 

4/1950 
to 

11/1951 

EVent 
(Citation) 

Beardsley and UC Berkeley field crews 
excavate extensively at Mrn-275,42,266,and 232; 
test at Mrn-235, -271, -274, and nine other sites; 
38 iron spikes and 69 fragments of porcelain are 
recovered from 6 sites; artifacts are attributed to 
the 1595 encuentro (Beardsley 1942, 1946) 

Minor excavations at Mrn-271, Treganza 
Salvage excavation of 12 burials from Mrn-280, 
Gifford and Loud, uc Berkeley 

Mrn-234 excavated by James Bennyhoff, UC Berkeley 

Excavation at circa 1850's granite quarry on 
Bolinas Lagoon misinterpreted as Drake's "fort" 

by Aubrey Neasham, student at San Francisco State 
College (Neasham and Pritchard 1974) 

Excavation at Mrn-115 exposed twelve house pits and 
the first radiocarbon dates are reported for any 
Marin site, Clement Meighan, UC Berkeley (Meighan 
1953) 

Lime Kilns at Olema are tested by Treganza who 
concludes that they do not date to the Spanish or 
Russian period but to the 1850's (Treganza 1951; 
Duncan 1985) 

Drake Navigator's Guild (DNG) started by local 
amateur archaeologists and paraprofessionals to 
investigate Drake's voyage and landfall 

Meighan expands uc excavation units at Mrn-232, 307 
and recovers Indo-China wares suggesting pre
Cermefio (A.D. 1595) date for site (Meighan 
1950); iron spikes recovered from sites not 
historic (Von der Porten 1965) 

Excavations of Mrn-20 focus on hunt for 
evidence of Drake and published in new archaeology 
series at San Francisco State College (McGeein and 
Mueller 1955) 
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Date 

1951-52 

1952-58 

1952 

1956 

1952 
to 

1968 

1953 
to 

1956 

1958 

1954 

l955 

1957-58 

1957 

Event 
(Citation) 

Test excavation at Mrn-235, Dr. Aubrey Neasham, 
Regional Historian, NPS in co-operation with DNG 

Limited surveys Neasham, DNG, in Point Reyes area 

Test excavations by UC Berkeley at Mrn-209, -284 

Test excavations, Neasham, at Mrn-298, -216, -391 

Archaeological sampling in Drakes Cove area (Von 
der Porten 1968; Treganza and King 1968) 

26 "digs" at Drake's cove area complimented by the 
use of aerial photographs to monitor changing sand 
spits and coves and use of mine detector; of the 90 
"pits" dug, results for Drake quest were 
inconclusive (Aker 1970; Neasham 1952). 

Test excavation at Mrn-235, Aubrey Neasham, Regional 
Historian, NPS in co-operation with DNG (Aker 1970). 

Nova Albion Explorations (NAE) formed to seek 
evidence for Drake's landfall on east shore of Marin 
via San Francisco Bay. 

Treganza is commissioned to excavate at Mrn-80, 
-78, and -255 by NAE; Treganza recovers a metal 
halberd at Mrn-281 which dates to the sixteenth 
century (artifact has since been destroyed); no 
analysis of the Western Miwok materials from these 
sites is published (Treganza 1957). 

Treganza's 2nd season under commission; he digs 80, 
100 foot trenches in Mrn-254, -193, -281, and -so and 
his evidence is inconclusive (Treganza 1959). 

Test excavations at Mrn-308 recovers sixteenth 
century artifacts, Neasham, California state 
Department of Parks and Recreation. 
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Date 

1957 
to 

1967 

1959 

1961 

11/1961 

1961 
to 

1965 

1962 

12/1963 

1965 
to 

1966 

Event 
(Citation) 

Young, local avocational archaeologists of junior 
high and high school age (Dietz, Jackson and friends) 
form the North Coast Archaeological Society (NCAS); 
NCAS conducts salvage excavations at Mrn-371, -196 on 
San Antonio Creek, record but do not excavate Mrn-8 
(King, Upson and Milner 1966), and salvage 
excavations at Son-391 after pothunting damage and 
Son-357 (Milner 1963). 

curious about the distribution of sixteenth century 
artifacts in sites, Treganza conducts a shoreline 
survey east of Mrn-211, excavates 80 percent of 
Mrn-298W, a midden containing Ming Period 
porcelain; Treganza records new sites Mrn-221, -
361, and -362; conducted test excavations at Mrn 
-362, -284, -209, -234, -219, and -361 (Treganza 
1959). 

Excavations at Mrn-298E recover Indian artifacts 
which are retained by San Francisco State College for 
future analysis, Von der Porten, Santa Rosa Junior 
College (1963, 1965, 1968, 1970, 1972, n.d.a; King 
and Upson 1970; Wilson 1970) 

Excavations at Mrn-389, Allen 

Test excavations at Mrn-298E, -216, -222 (with 
Rackerby in 1964) by Treganza, San Francisco State 
College; Von der Porten simultaneously excavates at 
Mrn- 234, -235, -273, -294, -297, -391, and -394. 

Excavations at Mrn-373,- 372, at Bolinas by Neasham; 
Excavations at the Martinelli Ranch site, David 
Fredrickson, UC Davis. 

Adan Treganza receives first NPS contract to excavate 
on National Seashore. 

Salvage excavations, Mrn-192 (McBeath 1966) 
Hansen Excavations at Mrn-365, unreported by Novato 
High School 1968 and Mrn-366. 

--------
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Date 

1965 
to 

1967 

1966 

1966 

1966 
to 
1967 

1966 
to 
1969 

1967 

Summer 
to 

Fall 1967 

9/1968 

1968 

Event 
(Citation) 

Excavations at Mrn-216 and -298, San Francisco 
State College, and continuation of Treganza survey. 

Survey of sites on edge of Tomales Bay by T. King 
and test excavation by same at Mrn-375 (King 1967). 

Resurvey of Angel Island by Treganza for California 
State Department of Parks and Recreation and Mrn-34, 
and -35 mapped (Treganza 1966). 

Exacavations at Mrn-374 on San Antonio creek by 
McBeath and the students, Novato High School, later 
members of NCAS (McBeath 1966). 

Excavations at Mrn-298W, Upson, Santa 
Rosa Junior College. 

Excavations conducted at Mrn-26, then called Mrn-27, 
for the Tiburon Hill Island Development, P. Moore 
(King 1970b) and Mrn-168 (Melander and Slaymaker 
1969). 

A comprehensive survey of Point Reyes 
National Seashore conducted and 6 new sites 
recorded, 121 relocated, Robert Edwards, San 
Francisco State College (Edwards 1968, 1970). 
Edwards concluded that three site clusters 
representing village communi ties were evident during 
the Estero Phase. 

Adan Treganza dies; Upson continues Treganza's 
fieldwork, supervising the Santa Rosa Junior College 
crews on survey of the Laguna Ranch and discovers 11 
sites. He augers to test dunes for subsurface 
materials and results are negative (Upson 1967 
1968, 1969; King and Upson 1970). 

Exacavations at Mrn-364, Redwood High School super 
vised by T. King, not published. 
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Date 

1969 

Event 
(Citation) 

Excavations at Mrn-158 by Treganza and McBeath 
(Selby 1969) Memorial Publication for Treganza 
published on surveys and edited by Robert Schenk, 
San Francisco state College Archives. 

1970-1971 Excavation at Mrn-170, Michael Moratto, san 
Francisco State College (Moratto et al. 1974). 

1970-1972 Excavations at College of Marin site, Mrn-406, 
McBeath, not published. 

1971-1972 Renee Peron, Santa Rosa Junior College work on site 
stabilization and testing at Point Reyes sites Mrn-
258, -278, -298w, and -287 (Peron et al. 1973). 

1972 Excavation at San Jose Village, Mrn-7, by San 
Francisco State College graduate student Tom Jackson 
(Jackson 1974a). 

Fall 1973 NPS contracts with Moratto to do an assessment of 
the cultural resources of Point Reyes National 
Seashore (Moratto et al. 1974) 

1971 
to 

1974 

1974 

1974 

Charles Slaymaker, graduate student at UC, Davis 
excavates at ~In-193 (Olompali} and coordinated 

excavations at Mrn-138, -139, and Miller Creek Site, 
Mrn-140 (Slaymaker 1972, 1974, 1977, 1981) 

Excavation at Mrn-254, University of California 
extension students directed by Charlie Slaymaker 

Excavation at the Pacheco Valle Ranch site. Mrn-402 
by Miwok Archaeological Preserve of Marin 
(M.A.P.O.M.), a local archaeology and anthropology 
support group, and students from the Indian Valley 
Colleges 



APPENDIX B: PLANT INTRODUCTIONS IN CALIFORNIA, 
A.D. 1769 to 1824 

PLANT 
Family 
Species (Common name) 

Graminae 

SOURCE 

Hendry 1931 
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Avena fatua (Wild oats) 
Avena barbata Hendry and Bellue 1936 
Hordeum leporinum (Barley) 
Lolium multiflorum (Rye grass) 
Poa annua (Oats) 

Polygonaceae 

Rumex crispus (CUrly dock) 

n .. 
n 

n .. 
n • 

I Torrey 1856 

Hendry 1931 
Hendry and Bellue 1936 

Chenopodiaceae 

Chenooodium album (Pigweed) 
Chenopodium botrys 
Chenopodium murale 

Cruciferae 

Brassica nigra (Mustard) 
Brassica geniculata 

Geranianceae 

Erodium circutarium (Filaree) 
Erodium obtusiplicatum 

Malvaceae 

Malva parviflora (Mallow) 

Compositae 

.. 
" .. 

n .. 

" n 

.. 

Centaurea melitensis (Star thistle) " 
Madia sativa (Chilean tarweed) " 
Sonchus asper (Milk thistle) " 
Sonchus oleraceus " 

Derived from (Frenkel 1970:142-145) 

n 
n .. 

" 
" 

.. .. 

.. 

" 
" 
" 
" 
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APPENDIX C: DISTRIBUTION OF SIXTEENTH CENTURY DIAGNOSTIC 
ARTIFACTS IN SITES SURVEYED AND TESTED IN THE 
STUDY AREA 

Site No. of Bwlber of Bmlber of Site % of 
5 X 5 porcelain iron size* ezcav., 

MrD- pits duq sherds spikes Meters destroy 

216 357 238 11 40 X 60 80 
232 NA 70 53 43 X 29 X .9 80 
235 NA 5 6 20 X 25 X .7 u 
236 NA 3 1 Indeterminate 90 
242 NA 4 2 20 X 70 X 1.5 40 
271 NA 17 0 60 X 90 X ? u 
274 NA 1 0 25 X 48 X .7 32 
280 0 1 0 7.6 X 50 X .66 None 
298E 161 122 1 40 X 40 X ? 90 
298W 156 132 1 60 X 60 X ? 30 
307 100 27 2 18 X 15 X 1.2 80 
308 31 8 1 Not Recorded 80 
DNG-4 NA 15 0 Indeterminate u 
DNG-6 0 1 0 Indeterminate 90 
DNG-8 NA 0 1 Indeterminate u 

NA Not Available 

Artifact and excavation data derived from Von der Porten 
(1970), Moratto (1974), Edwards (1968) and Upson (1977). 

*Determinations of site size were derived from site reports 
and documents on file, Northwest Information Center, Sonoma 
State University, and the Archaeological Research Facility, 
University of California, Berkeley. Maximum site dimensions 
were used, representing the size of the site prior to 
excavation. Question marks denote depths not documented. 

Indeterminate Size cannot be derived from existing 
documents or field reconnaisance. 

U Unknown amounts exacavated or destroyed 
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APPENDIX D: GENERAL POLLEN EXTRACTION PROCEDURES 

PREPARATION 

1. Added one cc of sediment to approximately 50 ml, 
10 percent HCl; if reaction is strong, indicating 
carbonates, increase HCl to 15 percent. 

2. Added tracer to solution (2 Lycopodium tablets 
for surface samples completed in 1984; 2 to 4 
Lycopodium tablets for surface and fossil samples 
completed in 1986). 

3. Swirl solution and screen into second beaker 

4. Transfer screened solution into 50 ml nalgene 
test tubes; centrifuge, decant, in fume hood 
until all material transfered into test tubes. 

5. If HCl decant is tea-colored, presence of humic 
colloids are suspected; treat sample with 10 
percent warmed KOH, or use a hot water bath, 
stirring materials constantly before using HF. 

5. Mix and rinse, with hot distilled water until 
decant is clear from test tubes. 

EXTRACTION OF ORGANIC SEDIMENTS 

1. Add 10-15 ml cold 35 to 48 percent HF, mix and let 
sit covered for 24 hours in fume hood for surface 
samples completed_in 1984 and 1986. Use of warm 
to hot HF by transfering test tubes to boiling 
water bath for up to one hour or as needed, 
centrifuge, decant into neutralizing beaker with 
marble chips. 

2. If sample appears to still have colloids, use of 
10 percent HCL in warm to hot water bath for 3 to 
5 minutes, centrifuge, decant. 

3. Rinse samples thoroughly with warm distilled 
water, centrifuge, decant. 

4. Begin acetolysis procedures. "Soap" or dehydrate 
samples with 5 ml glacial acetic acid, 
centrifuge, decant. 
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APPENDIX D, Continued 

5. Prepare acetolysis mixture in graduated column 
sitting within cold water bath. Add .45 ml of 
H2S04 drop by drop to 5 ml acetic anhydride, mix 
slowly. Pour acetolysis mixture into test tubes, 
letting reaction occur for no longer than 1.5 
minutes in hot water bath, centrifuge in fume hood, 
decant. 

6. Complete acetolysis by adding 5 ml glacial acetic 
acid, centrifuge, decant. Wash with distilled 
water until clear. 

7 • If sample demands further extraction conduct a 
HCl or nitric "swirl" 

8. Add warmed 10 percent KOH, stir, centrifuge, decant 
until supernatant is clear. If sample is 
extremely dirty added KOH and use hot water bath 
for up to 3 minutes. Rinse with hot distilled 
water, centrifuge, decant. 

9. In last rinse stain with weak solution of 
Safranin o, centrifuge, decant. 

10. Transfer sample to 1 dram vials, centrifuge, 
decant and rinse two times with Tetra Butyl 
Alcohol to dehydrate material. Set in dehydrator 
overnight. 

11. Add several drops of silicon oil, label and 
store. 
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APPENDIX E: BIBLIOGRAPHY OF ETHNOGRAPHIC SOURCES APPLICABLE 
TO THE STUDY AREA 

Key 

Symbol Nature of the study 

D Anthropological studies, 1900-1935 
L Linguistics 
c CUltural 
M Material culture 
E Transcribed oral histories 

CED CUlture Element Distribution studies 
Unpub. Unpublished documents 
Annotative symbols are noted in [square brackets]. 

Barrett, Samuel A. [D and E,L,M,C] 
1908a Ethnogeography of the Pomo and Neighboring 

Indians. University of California Publications in 
ArChaeology and Ethnology 6:1-322 

1908b The Geography an Dialects of the Miwok Indians. 
University of California Publications in Archaeology 
and Ethnology 6(2):33-368. 

1952 Material Aspects of Pomo CUlture, Part 1. Bulletin 
of the Public Museum of the City of Milwaukee. 20 (1): 
261-508. 

Callaghan, Catherine and Zinny Bond 
n.d. Coast Miwok Dictionary, Ms. in possession of author. 

Collier, Mary E. Trumbull and Sylvia Barker Thalman (editors) 
[D,C,L,Mj 

1991 Interviews with Tom Smith and Maria Copa. Isabel 
Kelly's Ethnographic Notes on the Coast Miwok Indians 
of Marin and Southern Sonoma Counties. California. 
M.A.P.O.M. Occaisional Paper No. 6. 

Hale, Horatio [L] 
1846 United States Explorina Expedition during the years 

1838. 1839. 1840. 1841. and 1842. under the Command of 
Charles Wilkes. USN, vol. 4. Ethnography and 
Philology 1-12, Philadelphia. 

Henshaw, H.W. [L] 
1880 Introduction to the study of Indian Languages with 

Words, Phrases, and Sentences to be Collected, 2d 
edition, edited by ed by J.W. Powell, pp. 1-16, 200-
227. Bureau of American Ethnology Bulletin 575. 

------------
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1978a Coast Miwok. In Handbook of North American Indians, 
vol. 8, edited by Robert F. Heizer, pp. 414-426. 
Smithsonian Institution, Washington D.C. 

1978b Some coast Miwok Tales. Journal of California 
Anthropology 5(1):21-41. 

Kroeber, Alfred 
1911 The Languages of the Coast of California. Bureau of 

American Ethnology Bulletin 78. 

Loeb, Edwin M. [D,L,C] 
1932 The Western Kuksu cult. University of California 

Publications in Archaeology and Ethnology 33:1-137 

Merriam, C. Hart [D,L,C,M] 
1907 Distribution and Classification of the Mewan stock 

in California. American Anthropologist 9:333-357 

1916 Indian Names in the Tamalpais Region. California
out-of-Doors 4/1916. 

1955 Studies of California Indians. University of 
California Press, Berkeley 

1966 Ethnographic notes on California Indian tribes, 
Parts 1-3. University of California Archaeological 
Survey Reports 68:1-448. 

1979 Indian Names for Plants and ~~imals Among 
Californian and Other Western North American Tribes, 
assmebled and annotated by Robert F. Heizer. 
Publications in Archaeology, Ethnology, and History 
No. 14. Ballena Press, Ramona, California. 

Powers, Stephen [C, M] 
1877 Tribes of California. U.S. Geographical and 

Geological Survey of Rocky Mountain Region, Washing 
ton, D.C. 

Stewart, Omer c. [D (based on 1941 CEO)] 
1943 Notes on Pomo Ethnogeography. University of 

California Publications in Archaeology and 
Ethnology 40(2):29-62 
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APPENDIX F: ETHNOGRAPHIC AND ETHNOHISTORIC TIMELINES FOR 
THE STUDY AREA 

Date(s) BVents Docuaented by sources 

3535 B.C. Earliest, well-dated archaeological deposits in 
study area, Mrn-17. 

1400 A.D. 

1542 

1565 

1566 

1567 

1568 

1573 

1579 

1595 

1597 
to 

1603 

Native Californian occupation estimated to be 
2,000 individuals in the Marin area. 

Cabrillo sea voyage includes Marin coast. 

First Manila galleon returns to New Spain via 
North American coast. 

One Manila galleon completes route. 

one Manila galleon completes route. 

Two Manila galleons complete route. 

Two Manila galleons complete route. 

Drake, on Golden Hinde, makes landfall on Marin 
shore; careens ship, stays for fiv weeks, leaves 
no colony; Fletcher reports the Indians using 
bow and arrows. 

cermeno, on the San Agustin, anchors in Drake's 
Bay, ship destroyed by surf and five men lost; 
notes metal-tipped arrows in use by Indians; 
returned to Mexico in a fragata leaving no colony. 

Viscaino's sea voyages along the Marin coast; 
tries unsuccessfully to find San Agustin wreck 
site. 

Spanish Occupation of California 

1767 Provincias de California established. 
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Date(s) 

1769 
to 

1777 

1769 
to 

1776 

1773 

1775 

1775 
to 

1776 

1776 

1777 

1779 

1785 
to 

1786 

Events and personalities 

Portola's overland expedition includes discovery 
of SF Bay; institution of mission, presidio, 
and pueblo; encomienda system instituted to 
press Indian groups into labor for missions; 
reducci6n instituted to forcibly aggregate 
Indians in mission areas. 

Crespi, Fages, Hezeta overland expeditions; 
Provincias Internas established. 

Viceroy of New Spain grant Fr. Serra's request 
"that the missionaries were to have the right to 
manage the Mission Indians as a father would 
manage his family, and the military ••• should ••• 
preserve perfect harmony." 

Captain Juan Bautista de Ayala, San Car~os, 
sails into SF Bay and anchors at Angel Island; 
Jose de Cafiizares surveys Bay 5/5-9/18, drawing 
first map on 9/7; Fr. Vincente Maria visits 
Western Miwok in Marin for ca. 1 month. 

Anza's overland expedition to San Francisco 

Moraga founds presidio at Yerba Buena Cove 
Mission San Francisco de Asisi founded 

Fernando Quiros, Jose canizares, and Pedro 
Cambon, San Carlos, explore Petaluma watershed 
& encounters Western Miwok in the Olompali area 

First recorded epidemic among Miwok, Spanish 
documents. 

Felipe de Neve issues Reglamento, first laws for 
California. First Manila galleon, San Jose, 
enters Monterey. 

LaPerouse sea voyage along coast misses SF Bay. 

SF= San Francisco 

- ---------------· -----
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DateCsl 

1789 
to 

1794 

1791 
to 

1795 

1795 

1796 

1791 
to 

1831 

1792 
to 

1803 

1793 

1800 
to 

1822 

1802 

1806 

1806 

Events and personalities 

Governors granted authority to grant 
land/ranchos. Malaspina's sea voyage along coast, 
stops at Monterey. 

Vancouver's five sea voyages with botanist 
Menzies, stops at Marin coast, SF, and Monterey. 

Initiation of fur trade between New England and 
NW coast; Ebenezer Dorr on the otter arrives in 
Monterey. 

Private parties and expeditions were sent out by 
the Missions at SF, San Jose and Santa Clara to 
recruit neophytes from Costanoan and Miwok areas. 

Jedidiah Smith overland expeditions from Utah to 
California. 

The Californias are separated from the 
Provincias Internas and are regulated directly by 
a Viceroy. 

Governor Arrillaga decline granting permits and 
states Indians have rights to prime land tracts. 

Padres begin to decline re~~ests for land by 
neophytes. Whalers from NE arrive on west coast; 
hide and tallow trade initiated by Boston ships. 

Epidemic recorded. 

Krusenstren, Von Langsdorff sea voyage along 
Marin coast, San Francisco, and San Jose. 

Father-minister at Mission SF reports stock was 
dying and crops were poor, so that areas around 
San Jose were being planted to feed neophytes. 

Measles epidemic hits SF Bay area; mean Mission 
death rate among children 335 per 1000; in San 
Francisco rate was 880 per 1000. 
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APPENDIX F, Continued 

DateCsl 

1811 

1814 
to 

1823 

1815 

1815 
to 

1818 

1816 
to 

1818 

1816 

1817 

Events and personalities 

Russian schooner arrives in Bodeqa Bay and party 
sent via canoe to san Francisco Bay to rendevous 
with representatives of Russian American Company 
outpost on the Farallon Islands. 

Establishment of Russian colony at Roumianzoff 
(Bodeqa Bay); Baranoff sends Kuskoff and 95 
Russians and 40 canoes of Aleuts to settle the 
area; purpose to grow food to support fur trade 
colonies alonq California coast; contact with Pomo 
people north of Marin. 

Twenty-three Miwok people removed from the village 
of Olompali & baptized in Mission San Francisco 
de Asisi. 

Governor P.V. de Sola forbids all foreigners to 
trade with California but the Spanish and cuts 
official communications with Russian 
representatives and vessels. 

Final Manila galleon returns to Mexico 

Roquefeiul sea voyage along coast and San 
Francisco. 

226 Miwok from Olompali are taken to Mission San 
Jose de Guadalupe. 

Von Kotzebue, Choris, Chamisso, Escholtz sea 
voyage along Marin coast, SF, Monterey; Choris 
paints Marin Miwok neophytes at Mission San 
Francisco de Asisi. 

Camillo Ynitia born, Wappo territory. 

Mission San Rafael de Arcangel founded in Marin 
by Fr. Juan Amoros as an assistencia; Indian 
neophytes from San Francisco move north; 
Western Miwok village of Etchatamal abandoned; 
first evidence of baptisms from the latter at 
San Rafael. 
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APPENDIX F, Continu~d 

DateCsl 

1817 

1817 

1817 
to 

1832 

1818 

1818 
to 

1822 

1820 

Events and personalities 

Duran overland expedition to East Bay and 
Carquinez Straits from San Francisco. 

North Bay Western Miwok 'hoipu'(head man) called 
Chief Marin is captured and incarcerated in san 
Francisco; until this time he has prevented any 
European settlement of Marin; he escapes and 
returns to North Bay. 

One thousand six hundred and twenty-four deaths of 
Indians reported by saint Louis at Mission san 
Francisco. 

San Rafael Mission land holdings consolidated, 
including cultivation and stock raising in the 
Nicasio Valley; only six Indians listed in 
baptisms. 

Golovnin and Tikhanov sea voyages to Fort Ross, 
Monterey. Franciscan President Mariano Payeras 
writes about trail between San Rafael and Olompali 
in May. 

Provincias Internas lose all their power to 
Viceroy in October. 

Ten Miwok from Olompali are baptized at Mission 
San Rafael; two hundred and twelve baptisms, fifty 
marriages; sixty-one deaths recorded at Mission. 

First evidence of Anglos residence in Marin. 
First documentation of cattle, sheep, and 
swine in area. 

Mexico achieves independence from Spain. 

Padre Blas Ordaz, chronicler, overland military 
expedition of Capt. Luis Argtiello, camps at 
Olompali 11/11. 

Five hundred and ninety Indian deaths recorded at 
Mission San Rafael 1821. 
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APPENDIX F, Continued 

DateCsl 

1820 

1820 

Events and personalities 

Father Prefect Mariano Payeras writes Governor 
Sola regarding food shortages and hardships upon 
the neophytes over a three to four mont4~ period. 

Plan of Iquala, mandating citizenship and 
property rights to native peoples, instituted. 

Mexican Occupation of California 

1822 

1823 

1823 
4/11 

1824 

Republic of Mexico replaces Spanish monarchy in 
Californias; Governor Urrea in command. 

san Rafael becomes independent, self supporting 
assistencia; ties to San Francisco broken. 

William A. Richardson arrives in San Francisco Bay 
on the whaler, Orion. 

Five hundred Indians transferred from San 
Francisco Mission to San Rafael to construct the 
Mission; eight hundred and ninety-six deaths 
recorded. 

Pomponio, a Coast Miwok, becomes an outlaw after 
escaping from San Rafael Mission. 

Padre Jose Altimira passes through Olompali 6/26 
and 7/4 on an overland expedition to locate site 
for Mission in Sonoma; El Camino Real firmly 
established. 

construction, Camillo Yinitia's adobe at Olompali; 
Mission San Francisco de Solano, Sonoma founded. 

California opened to legal foreign trade 
State of Missions document discusses legal basis 
for land grants; these policies never implemented 
and no land distributions were made. 

First Western Miwok attack on Mission San Rafael 
led by Marin and possibly, Pompiano; Pompiano 
executed at Mission carmel 1/26. 
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DateCsl 

1824 

1825 

1825 
to 

1828 

1826 
to 

1848 

1827 

1828 

1829 

1830 

Events and personalities 

Construction completed on San Rafael Mission in 
April; Indians may have returned to home 
villages. 

Second Von Kotzebue sea voyage along coast 
Military districts under Mexican government 
replace Provincias Internas. 

Initial legislation on colonization/land law 
establishing general authority of Mexican 
officials. 

Klebnikov sea voyages along Marin coast, Fort 
Ross, San Francisco, and Monterey. 

Beechey sea voyages along coast. 

Richardson is exporting cheese, hide, tallow, 
water, and horses out of Horseshoe Cove in 
Sausalito with thirty-three different vessels. 

Russian farms established in Sonoma: Chernynk 
and Smith Ranches; Von Wrangell sea voyage to Fort 
Ross. 

Chapel built at San Rafael Mission. 

Ninety-two Western Miwok at Sonoma Mission; 1,140 
Indian deaths recorded at san Rafael Mission. 

Legislation outlining grant application 
procedures, including permits requiring building 
construction, fence, and boundary outlines. 

Rats, locusts, and other pestilence recorded at 
Mission San Rafael. 

one hundred and fifty resident foreigners in 
Marin. 

William Richardson obtains naturalization as 
Spanish citizen. 
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DateCsl 

1831 

1830 
to 

1846 

1833 

1834 

9/1934 

1835 

Events and personalities 

Commissioner Ignacio Martinez takes charge of 
San Rafael Mission and pueblo boundary lines 
drawn; Deaths outnumbered births and Mission 
and population declines. 

Increased conflict between Christianized Indians 
and Mexican colonists in Central Valley. 

Last year of sea otter and fur seal procurement 
by Fort Ross. Aleuts at Farallon Islands take 
fifty-four animals. 

Secularization movement begins in earnest among 
mission communities. 

Epidemic recorded. 

Governor Figueroa issue proclamation secularizing 
missions; Two landqrants to Indians (Nicasio/ 
Tinicasia and Olompali). 

Mariano Vallejo's Sonoma land qrant petition 
accepted; he begins to consolidate his land 
empire, located northeast of study area; Vallejo 
appoints Camillo Ynitia, a Wappo, to Olompali 
land qrant. 

Vallejo secularized Mission San Francisco de 
Solano in Sonoma, appropriating livestock and 
goods for himself. 

John Read (Reed), an Irishman, becomes a 
naturalized Mexican citizen. 

Vallejo founds the town of Sonoma. 

Lauff notes that there are ca. 2,000 Indians 
living around Mission San Francisco in spring. 
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DateCsl 

1835 

3/13/85 

1836 

1836 
to 

1839 

1836 
to 

1842 

Events and personalities 

Mexican Governor Figueroa orders that neophytes 
be given Mission lands of their choice; 
Western Miwok Teodecio Quilaquequi, 
Juan Evangelisto, Luis Gonzaga, Luis Antolin, 
and other Christianized Indians claim Nicasio 
ranch lands to live upon with their families. 

Don Iqnacio Marinez and William A. Richardson 
accompany the Indians to their lands and survey 
the 80,000 acres; the Mission distributes 1,291 
sheep and 439 horses to the 500 people of 
Nicasio; Vallejo conveyed title and mission 
property but failed to file formal petition 
for land grant in Monterey. 

Vallejo convinces seven nearby Indian groups to 
unite as one against all other Indian groups; 
Chief Solano also called Stone Hands among the 
Patwin becomes Vallejo's ally. 

Secularization of missions completed; Vallejo 
builds Petaluma adobe as administrative/hide and 
tallow outpost; Indians disperse to ranchos, 
pueblos, and haciendas, working as laborers. 

Rancho Tomales y Baulines granted by Governor 
Nicolas Guitierrez to Rafael Garcia. 

du Petit-Thouars sea voyages along Marin coast, 
Monterey. 

Belcher sea voyages along Marin coast, San 
Francisco, and Monterey. 
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Date(s) 

1836 
to 

1849 

1837 

1837 

1838 

2/11/1838 

1839 

Events and personalities 

Ex-neophytes leave San Rafael Mission and 
disperse to San Quentin Point, ca. 100 people; 
McNear's Point, ca. 100 people; Miller Valley, 
unknown; Nicasio Valley, between 200 and 500; 
San Rafael, 500 people at Bayview & Taylor 
Streets.; 500 people at the Coleman Addition; 
Unknown amounts, Tamalpais Ave., Mission St., 
Grand Ave, 4th street. 

William A. Richardson ran smuggling operations 
from sausalito cove; legal exports include cheese, 
raw wool, wheat, potatoes, flour grist, beans, 
squash, meat, hides, horn, and tallow. 

Vallejo confiscates Nicasio lands from Western 
Miwok, claiming they have not made good use of 
the property. 

John Reed dies. 

William Richardson granted Rancho Saucelito. 

Lauff journeys from San Rafael to Nicasio Valley 
over Old White Hill Trail; notes 365 Indians at 
Mission and 200 at Rancho Nicasio; Puerto Suelo 
trail in use by Indians from Nicasio going 
to Tomales, Lucas Valley, and San Rafael. 

Miramontes smallpox epidemic hits Marin 
(transmitted by a trader from Vallejo's rancho via 
Fort Ross); 1,200 Indians die in San Rafael, 300 
in Nicasio, 200 in Miller Valley; 500 Indians 
are buried in Nicasio Valley; 70,000 estimated 
deaths, with many Indians dispersing north to 
Sonoma. 

Nicasio Miwok appeal directly to Mexican 
Governor Juan Bautista Alvarado for land 
ownership and threaten open rebellion when not 
granted property. 

One hundred and ninety-five Indians noted living 
at Mission San Rafael by Hartnell. 
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DateCsl 

1840 

1839 
to 

1840 

1840 

1840 
to 

1845 

1840 
to 

1845 

Events and personalities 

A group of Nicasio Valley Indians go to san 
Rafael to demand their lands; Vallejo regrants 
them a portion of Nicasio grant he had rescinded 
(Tinicasia, which is one square league of land 
in the southernmost portion of the original 
Nicasio grant); he orders Timeteo Murphy, 
administrator of Mission buildings, to give each 
Tincasia resident three cattle and one horse each. 

Mexican junta discusses dangers of u.s. 
revolutionary designs. 

LaPlace sea voyages to Bodega Bay, San Francisco, 
and Monterey. 

Voznesensky sea voyages and expeditions to 
Fort Ross, Bodega Bay, and San Pedro. 

Post-secularization baptism of son of T. 
Quilaquequi. 

Indian population of Mission San Rafael is 93. 

Six grants to non-spanish surnames in Marin 
Three hundred and eighty resident foreigners in 
Marin. 

American ~om woods runs a trading post and dock 
in northeast shore of Tomales Bay and he uses 
local Indian labor for loading and unloading 
ships of supplies, wood, furs, and other 
materials. 

Lauff writes of Indians living in San Rafael at 
the intersection of Taylor, South C Street, B and 
Bayview, Olompali, Me Near's Point (under Chief 
Olema), and approximately 100 people living in 
Valley west of Ignacio who traveled to Tomales to 
gather clams; he witnesses a fight in the Santa 
Marguerita Valley between three men from Ignacio 
and five men from Nicasio; Don Timeteo, 
administrator of lands around the Mission, settled 
the dispute; two people were killed and three 
injured. 
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DateCsl 

1841 

1842 

1843 

1843 

1844 

Events and personalities 

Fort Ross sold by Russians to swiss immigrant 
sutter. 

Duflot de Mofras observed Olompali was being run 
by Camilo Yinitia, calls it "Rancho de Indio"; 
notes tobacco being grown at Mission san Rafael 
by Ortega; 2000 grape vines are confiscated from 
latter by Vallejo and planted on his Sonoma 
ranch; final inventory of mission property anu 
holdings accomplished before it is declared open 
land; Indians from Mission San Rafael move into 
Tinicasia land grant provided by Vallejo. 

Bancroft records 200 Indian peoples in southern 
Marin. 

Twenty Indians are listed as remaining at Mission 
san Rafael with Timeteo Murphy. 

Influx of Americans prompts President Santa Anna 
to issue orders expelling all u.s. natives. 

Height of squatting on lands and forged land 
claims in study area, including Rancho de 
Limantour; Most land claimed under existing land 
laws; Pablo de la Guerra and John R.B. Cooper 
file for Rancho Nicasio; Vallejo presents Camilo 
Yinitia's claim to 8,877 acres of Olompali to 
Mexican officials in Monterey. 

President Santa Ana orders the California 
governors to expel all natives of the United 
states. 

Rancho Punta de los Reyes granted to Antonio 
Maria Osio, a public official. 

comandante Vallejo solidifies military and civil 
control over North Bay area; he grants De la 
Guerra, Cooper, Cacho, and Black receive title to 
Nicasio grant. 
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DateCsl 

1844 

1845 

1845 
to 

1846 

1846 

1847 

Events and personalities 

Epidemic recorded. 

Osio occupies Don Timeteo Murphy's house at San 
Rafael while the latter lives at the mission as 
caretaker. 

Land used a bribes for support of resident aliens 
during the Revolution; land grants to non-Mexican 
citizens declared invalid; one-third of the claims 
later denied by the Mexican government. 

Native populations experience increased pressure 
to leave lands in study area by American 
settlers. 

June: Bear Flag Revolt, government for American 
u.s. Republic set up in Sonoma. 

June: American Lt. Henry L. Ford surprises 
troops of Joaquin de la Torre and Juan Padilla at 
Yinitia's adobe in Olompali; Yinitia manages to 
disavow any association with Mexican troops; 
Yinitia was also successful in keeping John c. 
Fremont from stealing his cattle. 

July: Commodore Sloat hoists u.s. flag over 
Monterey as Mexican War begins. 

Mexican War ends. 

Tri-agent system set up in California; 
individuals to work as liaisons between 
government legal officials and Indians. 

American Occupation of California 

1848 Treaty of Guadalupe Hidalgo signed; Mexican 
government cedes California to the United States. 

Net population decline among Miwok estimated at 
60 percent. Gold discovered at Coloma in Sierra 
foothills. 
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Date<s> 

1848 

1850 

1851 

1851 

1852 
to 

1853 

1851 
to 

1857 

1852 

Events and personalities 

O'Farrell surveys Nicasio landgrant for diseno 
map of Indian-owned property. 

California admitted to Statehood and Marin County 
formed; first state governor elected 12/1/1849. 

Epidemic recorded. 

Legislation is passed allowing Indians to own 
villages on causcasian-owned land; Tincasia 
Indians purchase area from Cooper. 

Baptismal analysis suggests 250 Indians county 
wide. 

President Lincoln returns mission buildings to 
Catholic church. 

Eighteen treaties negotiated amounting to 7 million 
acres of land for native populations; after Anglo 
protest, Federal a9encies reject treaties; state 
expeditions begin to act independently against 
Indian groups. 

Schoolcraft describes California Indian 
populations around San Francisco Bay. 

Camilo Yinitia's land patent confirmed for Rancho 
Olompali 12/18; he also sells major portion of 
Rancho to James Black for $5,200 in gold, 
retaining the southeast portion, called 
Apalacocha, for his heirs. 

Special federal census lists 218 Indians in 
county, or about 21 percent of the population; many 
are not Western Miwok based on home village 
association. 

on Tinicasia land grant Miwok peoples own 
4,400 acres and have 1,300 stock. 

- --- --------
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DateCsl 

1852 
to 

1859 

1854 

1855 

1856 

1859 

1860 

1860 

1861 

1864 

Events and personalities 

Reservation system initiated in association with 
five military outposts in California; food 
allotments to reservation Indians begun; Round 
Valley, Mendocino County, closest to study area. 

Western Miwok petition Vallejo for Tinicasia land 
grant but petition rejected in November. 

Indians at Nicasio are raising food in small 
plots and raising stock; Etchatamal reoccupied by 
about 60 Miwok after being abandoned since 1817; 
30 head of stock recorded for ranch. 

Camillo Ynitia of Olompali dies. 

Botanist Torrey explores nd surveys for the 
Railroads from Mississippi to California. 

General Appropriations Act cuts Indian Service 
budgets, forcing disintegration of colonial 
military outposts and reservation system in 
California. 

Schoolcraft publishes ethnographic information 
Apalacocha sold to John Knight for $ 3,693; last 
Indian-owned property in Marin passes into 
American hands. 

Federal census lists 112 Indians in county with 
two distinct communities (Pacheco Ranch, San 
Rafael (33 individuals), Olomapli, Novato, plus 
27 people at unknown locations. 

All lands in the county of Marin in confirmed 
private ownership. 

Abandonment of military outposts. 

Hupa tribal leaders secure a land base and 
establish their own reservation run by a tribal 
government. 
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DateCsl 

1867 

1868 

1870 

1870 
to 

1872 

1871 
to 

1872 

1872 

1873 

1874 

1875 

1875 
to 

1879 

1876 

1878 

Events and personalities 

Indentured laws imposed on native peoples; u.s. 
cavalry and private citizens set up militias to 
retaliate against livestock thefts. 

United states buys Russian land interests in 
Alaska for $7,2000,000.00. 

Maria Copa born at Etchatamal; seven dwellings in 
village. 

Federal census indicates 111 Indians in county, 
32 in Nicasio township; Etchatamal is bought by 
William Miller. 

Pinart sea voyages along Marin coast. 

Claussen, first American settler at Drakes Bay, 
Point Reyes. 

Jose Calistro, described as a "half breed 
Indian," buys rancho land from Miller for $980 in 
gold. 

Stephen Powers coins the term "Miwok" for peoples 
of Marin based on derivation of word meaning 
"people" from native groups living north of the 
Stanislaus River. 

Marin County establishes legislation that 
provides monthly financial support for local 
Indians. 

Jose Calistro of Nicasio dies. 

Cessac and Pinart's three month overland expedition 
from San Francisco to Tulare Lake. 

U.S.G.S. Botanical surveys initiated. 

Chicken pox or measles outbreak, Nicasio Valley. 
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DateCsl 

1880 

1882 

1884 

1888 

1890 

1892 

1903 

1906 

1908 

1931 
to 

1932 

Events and personalities 

Federal Census lists 4 Indians residing in 
Nicasio township. 

Antone of Nicasio dies. 

County of Marin rescinds legislation providing 
financial support for Indians. 

Cessac reports on collection of 2,000 California 
plants. 

county census lists four Indians residing in 
Nicasio. 

Etchatamal abandoned by Miwok for second time; 
villagers disperse to coast (Tomales Bay) and 
northward to Sonoma. 

Baptism records indicate six Indians in county. 

Parish reports on naturalized California plants. 

Brandegee publishes first SF Bay plant list. 

Samuel Barrett conducts linguistic study with 
6 full blooded Miwok speakers (Bodega corners, 
Marshall, and since 1904, Windsor noted as historic 
settlements. 

Nels Nelson conducts first archaeological survey 
of SF Bay area, recording 425 prehistoric sites 
from Russian River south along Marin coasts and 
bay shores. 

Barrett reports that California Indian children 
continue to be kidnapped and sold in the San 
Francisco Bay area. 

Isabel Kelly, then a graduate student under 
Kroeber, Department of Anthropology at Berkeley, 
conducts ethnographic fieldwork; interviews Tom 
Smith, of Bodega Bay, and Maria Copa, of Nicasio. 
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DateCsl 

1934 

Events and personalities 

Survey, west shore of Tomales Bay, Navy Commander 
Bryant, Ret.; four prehistoric sites recorded with 
occupation by modern Indian peoples, one area 
still used for hunting and wood gathering. 

This table was synthesized from the following sources: 

Beck and Haase 1974; Brown 1975; Colley 1970; Cook 1939, 1943, 
1976a,b; Costello and Hornbeck 1989; Dietz 1976; Englehardt 
1915; Fletcher 1854; Galvin 1971; Jackson 1984; Lauff 1916; 
Moratto et al. 1974; Munro-Fraser 1880; Powers 1872-1875; 
Tikhmenev 1978; 
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APPENDIX G: INTRODUCED PLANTS WITHIN THE STUDY AREA 
IN CHRONOLOGICAL ORDER OF NOTATION 

Contact Period 1 A.D. 

coma on Reported 
liaae Date 

corn 1542 
gofio 1597-1602 
fruit 1769-1773 
grapes 
cauliflower 
lettuce 
artichokes 
herbs 
wheat 
barley 1776 
beans 
chick pea 
lentil 
pear 

1400 to 1817 

Geoqraphic Dispersal Geoqraphic 
Location Vector source 

Vessel Cabrillo Mexico 
Vessel Visca1no Canary Isl. 
San Francisco Mission Old World 

San Carlos La Perouse Old World 

First reports of cattle and horses in study area in 6/1776. 

peach 1791-1795 
apricot 
apple 
grapes 
pear 
fig 
vegetables 
cotton 1795-1796 
hemp 1795 

peas 
corn 
beans 
pulses 
fruit 
asparagus 
cabbage 
onions 
potatoes 
peas 

1806 

Santa Clara 

san Rafael 
San Francisco 

Vancouver Old World 

Mission Southwest u.s. 
Gov. Borica South America 

San Francisco Langsdorff Cent. America 

-- - -------------------



APPENDIX G, Continued 

Reporte4 
Date 

Geoqraphic 
Location 

Dispersal 
Vector 

corn 1816, 1818 San Francisco Kotzebue 

onions 1816 
garlic 
canteloupe 
watermelon 
pumpkin 

San Francisco Choris 

Post Contact Period. A.D. 1817 to 1863 

COIIUILOn 
Naae 

Reporte4 
Date 

Geographic 
Location 

Reporte4 
by 

Geographic 
Source 

394 

Mesoamerica 

Mesoamerica 

Geographic 
Source 

grapes 1827 Santa Clara Duhaut-Cilly Old World 
fruit 
vegetables 

pumpkin 1836-1839 Unknown Petit-Thouars So. America 
tomatoes 
cabbage 
beans 
potatoes San Francisco France/Chile 

castor bean 1843 Marin R. Buns ley Pacific 
date palm 

grapes 1845 San Pablo Markov So. America 
peppers 
wheat Old World 

potatoes Sausalito Fallon so. America 

vegetables 1850 Sausalito Richardson Old World 
cypress Bolinas 

fuschia 1850 Bolinas Richardson Old World 
rose 
lemon verbena 
fruit 1853 San Rafael de Hiery France 
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comaon Reported Geoqraphic Reported Geoqraphic 
Baae Date Location By source 

camelia 1863 Burdell Mt. Mary Burdell Orient 
Japanese maple 
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APPENDIX H: SPANISH WORDS FOR ECOLOGICAL TERMS 

EDqlish Term 

bare mountain 
lakes 
marshes 
thicket 

passable brush 
impassable brush 

red cedar(Tsuqa) 
juniper 
live oaks 

cottonwoods 
11 11 grove 
tule rush 
alders 
sycamore 
blackberries 
roses of Castile 
wild rose 
rhododendron 
reed grass 
madrones 
willows 
hazelnuts 

little poplars 
poplar 
poison oak 
wild cherry 
rushes 
cattails 
grass 
tidal marshes 
junipers 
laurels 
strawberries 
thistle 
mallow 
lilies 
Salvia 

spanish term 

sierra pelona 
laaunas 
tulares 
monte bajo 
matorrales 
chamisal 
chaparral 

savinos 
enebro. junipero 
encinos chaparros 
encinos mattados 
alamos 
alamedas 
tule 
aliSos 
alisos 
zarzamora 
rosales de Castilla 
~ 
rododenro 
carrizo 
madroftos 
sauces 
avellanos 
abellanas 
alamillos 
alamo 
yedra 
is lay 
juncos 
eneas 
zacate 
cienaqas 
enebros 
laureles 
fresa 
abrojo 
mal vas 
lirios 
almoraduz 

source 

Bolton 1927 
n 11 

n n 

Costanso 1911 
Abella 1811 
Clarke 1959 

n 11 

Costanso 1911 

n 11 

Bolton 1927 
n " 

Palou 1926 
n 11 

Bolton 1927 
Clarke 1959 
Bolton 1927 

II II 

Clarke 1959 
II II 

Bolton 1927 
II II 

Palou 1926 
" n 
II II 

II II 

Clarke 1959 
Hartweg 1846-1848 
Clarke 1959 
Bolton 1927 

II II 

n n 
n 11 

II II 

Bolton 1930 
Palou 1926 
Font 1930 
Bolton 1927 

II II 

II II 
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EDqlish Tera 

soaproot 

redwood 

walnuts 
kelp 

Spanish tara 

cacomite 
camote 
sabinos 
pina betes 
noaales 
porras 

Source 

Faqes 1972 
" " 

Faqes 1772 
Bolton 1927 
Bolton 1930 
Schurz 1939 

397 
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APPENDIX J: CULTURAL RESOURCES RECORDED DURING FIELD 
RECONNAISANCE 

Temporary HlDiber Baae, Location Trinomial 
CA-MRN-

other 

H-1 
H-2 
H-3 
H-4 
H-5 
H-6 
H-7 
H-8 
H-9 
H-10 
H-11 
H-12 
H-13 
H-14 
H-15 
H-16 
H-17 
H-18 
H-19 
H-20 
H-21 
H-22 
H-23 
H-24 
H-25 
H-26 
H-27 
A-28 
A-29 
A-30 
A-31 
A-32 
A-33 
H-34 
H-35 
H-36 
H-37 
H-38 
H-39 
H-40 
A-41 
A-42 

Ist Br~dqe MUWO ent. 
Bending Laurel Site MUWO 
Bohemian Encampment It 

South Boundary Trail n 

Fern creek Trail n 

CCC Revetments and " 
Bridge Supports II 

" " n 

" " n 

" " " 
" " n 
n n II 

n " n 

CCC Revetments and MUWO 
Bridge Supports 

n II 

n " n " n " 
" " 

MUWO 

" 
" 

Bridge 1 
Bridge 2 
Bridge 3 
Bridge support 
Runoff channel 
Bridge 4 

MUWO 

" 
no. of Cathedral Grove 
location noted above 

" 
" CCC Keystone Bridge 

Black Vulture camp 
Tennessee Cliff 
Battery cut 

Headlands Dist. 
Headlands Dist. 

Battery Narrows 
Rock Springs 
Mt. Vision 
CCC car garage 
CCC Maintenance Bldg 
Ranger Station 
Bourne Ranch 
Crum/Cremmins Hse 
Thompson Ranch 

It 

" 
MMWD 
PORE 
MUWO 

n 

MUWO 
ACR 
ACR 
ACR 
ACR Cole Garden Site 

Pirates Point 
Pickleweed Inlet 
Nels Nelson Site 

Headlands Dist. 
Richardson Bay 

#10 

recently modified 

now residence 

nr. hack site 
Chavez EIR 
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Teaporary HUmber .... Location Trinoaial 
CA-MRN-

Pickleweed Point " 
Pickleweed South " 
Altmonte Bay n 
Altmonte Bay North n 
Mill Valley Dump n 

Big Rock overlook Tenn. Valley MRN-599 
Lemaire's Landing Duck Isl/ACR 
Gibson's/Hog Island Hog Isl/ACR 
Hog Island n n 
Hidden Beach/McClure PORE 
Foundations Beach PORE 
Lime Point Lighthouse Headlands 
Point Bonita Lighthouse " 
West Boundary Gate MUWO 

MRN-397 
MRN-266 
MRN-397 

Dist. 

403 

Other 

A-43 
A-44 
A-45 
A-46 
H-47 
A-48 
A-49 
H-50 
A-51 
A-52 
H-53 
H-54 
H-55 
H-56 
H-57 
A-58 
H-59 
H-60 
H-61 
H-62 
A-63 
A-64 
A-65 
A-66 

Dipsea Trail MUWO MRN-566/H Windy Gap 
Olema Hill Site PORE 
Pearson's Cabin PORE 
Cypress Grove Beach ACR 
Havenwood/Lodge ACR 
No.C.Pac. RR Multiple 
Tom's pt. Slouqh ACR 
Tom's pt. Bluff ACR 
Hamlet Mound PORE 
Jensen Site " 

A-67 Hamlet overlook " 
H-68 Hamlet Townsite n 

Copper Mine Gulch 

MRN-560/H 
MRN-202 
MRN-202? 
MRN-556/H (Feature 1) 
MRN-556/H (Feature 3) 
Originally Mrn-558 
MRN-556/H (Feature 2) 
Originally Mrn-557 
MR..~-556/H 

Route 1 Rd.CUt 
Big Bend 
Keyes Bank II 
Windy Gap 

Originally Mrn-559 
PORE(admin) 
PORE ( admin) 
PORE ( admin) 

11 MRN-569 

A-69 
H-70 
H-71 
A-72 
H-73 
A-74 
H-75 
H-76 
H-77 
H-78 
H-79 
A-80 
H-81 
H-82 

Muir Woods Inn/Joes 
Croquet Mallet Beach 
3 Sequoia Site 
Ocean Roar 

MUWO MRN-568/H multiple comp. 

Dias Ranch Site 
Frank's Valley Rd. 
Keyes Bank I 
Sledge Site 
6 Springs Site 
custodian Hse 

ACR MRN-201 
MUWO MRN-571/H 
ACR 
GGNRA MRN-567/H 
MUWO MRN-570/H 
PORE ( admin) 
Private 
Burdell Mtn. 
MUWO 

Open Space Dist. 
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Temporary lhmber .... Location Trinomial 
CA-MRN-

Other 

GGNRA H-83 MW Toll House 
H-84 camp Monte Vista 
H-85 Redwood creek Dep. 
H-86 Redwood Rest 
A-87 Slide Ranch Midden 
H,A-88 Big Slide Ranch 
H-89 Marshall Beach 

MUWO 
MUWO 
MUWO 
GGNRA 
GGNRA 
PORE 

residence/concession 
MRN-199 
MRN-572/H 
MRN-246? 

A-90 Marshall Cove Midden 
A-91 Cold Stream Spring 
A-92 Muir Beach Lagoon 
A-93 Zen Center Cove 

PORE 
GGNRA\MUWO 
MUWO recent vandalism 

H-94 Zietche Cabin 
H-95 Tom's pt. Ranch 

MUWO 
MMWD 
ACR 

MRN-577 

Isolated artifacts located in Marin County during surveys 

Descript. Location 

I-1 Lithic GGNRA 
I-2 Jar MUWO 
I-3 Bottle n 

I-4 Bottle cache " 
I-5 Saw MUWO 
I-6 Bottle PRBO cyn 
I-7 Lithic Wolf Ridge 
I-8 Lithic Spencer Ave. Hill 
I-9 Lithic Green Gulch 
I-10 Lithic Tinker's 
I-ll Charmstone Hwyl/Frank Valley 
I-12 Lithic Slide Ranch 
I-13 Lithic MUWO 
I-14 Lithic MUWO 
I-15 " I-13 through I-21 
I-16 " Fort Mason 
I-17 " WAC, TUcson 
I-18 " Fort Mason 
I-19 Groundstone MUWO 
I-20 " Corte Madera 
I-21 " Pine Mtn. 
MMWD= Marin Municipal Water District 

Agency 

NPS 
NPS 
NPS 
NPS 
GGNRA 
ACR 
GGNRA 
GGNRA 
GGNRA 
GGNRA 
GGNRA 
GGNRA 
NPS 
NPS 

NPS 
NPS 
NPS 
NPS 

Private? 
MMWD 

MUWO= Wuir Woods National Monument GGNRA= Golden Gate Nat'l. 
PORE= Point Reyes Nat'l. Seashore Recreationa Area 
PRBO= Point Reyes Bird Observatory ACR= Audubon Canyon Ranch 
WAC= Western Archaeological Center 
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APPENDIX K: SUMMARY OF CONTACT PERIOD SITES FROM THE STUDY 
AREA 

Excavated sites with No Radiometric Dates 

HrD-298 East and West, Adams Site 

These deposits were situated at opposite ends of a dune on 
Limantour sand spit. A floor feature was present at both loci 
but it is unclear from survey reports if this is a contiguous 
feature. At the east locus a Western Miwok burial with a 
copper button that was pierced as if being used as a pendant, 
and an iron spike was noted. Significant soil disturbance by 
World War II period shrapnel was also noted. These deposits 
were relatively dated to between A.D. 1800 to 1825 based on 
historic buttons. Some 30 trade beads produced in the town of 
Murano, near Venice, Italy, were relatively dated to between 
the sixteenth and twentieth centuries at the east locus. 

The west locus has been suggested as the likely location 
of the Miwok camp site mentioned in documents of Cermefio's 
encuentro in 1595 (Heizer 1941). crushed redware sherds were 
found beneath the floor feature at this locus. In contrast to 
the east locus, no shell bead making debitage was noted here. 
here. 

HrD-216, Drakes Bay Site 

This site has not been radiometrically dated. A bimodal 
distribution of sixteenth century and prehistoric artifacts 
was noted during excavations. Pestles, projectile points, and 
hydrocarbon features (?) were clustered on the north edge of 
the site and hearths, bead production features, burials, and 
cremations on the south edge. Iron spikes and rings, 19th to 
twentieth century bottle glass, some of which was flaked, a 
knife handle, a barrel hoop, and other artifacts suggest this 
site may have been reoccupied. 

Sites with Surface Collection 

Mrn-24, Strawberry School Point Site 

This is the only contact period site that has been 
surface collected without excavation. Trade beads, glass, and 
clam shell disc beads were noted by surveyors from San 
Francisco State College (McGeein and Mueller 1955). 
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Excavated Sites with Radiometric Dates 

Krn-7 San Jose Villaqe 

Two radiocarbon dates, A.D. 1350, were obtained from 
charcoal found on features called house floors wi~~in 
excavation units. Evidence for four, discrete structural 
floors were noted. Clam shell disk beads of an unidentified 
type were "associated with floor features." A Phase 2, Late 
Horizon temporal assiqnment was qiven to the occupation layers 
based on bead types, the predominance of cremations versus 
inhumations, and radiometric dates. Rodent disturbance in the 
upper soil levels was in evidence by the presence of fifteen 
shell casinqs and bullets. The integrity of the deposits was 
also affected by surface qradinq and vandalism (Jackson 
1974b). 
Krn-14 Shelter Hill 

Two radiocarbon dates, A.D. 605, were obtained from 
hearth charcoal excavated from 140 em below ground surface on 
a livinq floor located 50 em above sterile soil. A sinqle 
radiocarbon date on burned shell found in ashy midden 28 em 
below ground surface dated to A.D. 720. Moratto estimated 
that occupation of the site extended from A.D.1 to 
approximately 1400 with intermittent use thereafter. A 
Phoenix button and blue qlass beads in association with a 
feature was relatively dated to post A.D. 1833 was indicative 
of a post-Mission occupation. Phoenix buttons were brouqht 
from the Lower Columbia River area by Nathaniel Wyeth to 
California (Moratto et al. 1974). 

Historic artifacts collected on ~~e site are of fairly 
recent aqe and appeared in the upper 20 to 30 em of deposits. 
A feature that consisted of cow bones, a hearth associated 
with a pestle, and porcelain sherds, suqqests changes in the 
Miwok diet in the 1830s and 1840s. 

Increased bone density in site soils throuqh time was 
used as evidence to suqqest the use of the bow and arrow with 
small, side-notched points (circa A.D. 1350) recovered from 
the site. The introduction of metal Euroamerican artifacts 
may also contribute to these density chanqes. Larqer 
quantities of mussel, Mytilus sp. versus clam was present in 
the historic portions of the trash middens. Sedimentation and 
salinity chanqes in muddy flats where clams flourish may 
account for the rise in mussel in the middens during the 1700s 
(Riley 1979). 

Most of the site has been destroyed by urban 
construction. 
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MrD-43 Quarry Point, Angel Island 

Two radiocarbon dates. A.D. 90 and 30, were obtained from 
shell excavated from 20 to 60 em below the ground surface 
during excavations. Square nails and porcelain were noted 
from upper levels of this site. 

Previous testing at the same site exposed five burials 
and associated artifacts that had been relatively dated and 
assigned to the Phase 1 of the Late Horizon. The burial lots 
contained large, bipointed, obsidian blades with shallow 
serrations. 

Site integrity has been compromised by heavy visitor use, 
compaction, and development of visitor contact stations areas 
in a day use area on Angel Island State Park. 

Three glass trade beads were recovered Mrn-45, located 
near Mrn-43 and these were used to relatively date the Western 
Miwok occupation to A.D. 1850 to 1910 (Hine 1983). 

MrD-138 Cotomko'tca, Miller creek School 

Of the 6 radiocarbon dates taken from the site only two 
are reported in the literature from excavation units 
(Breschini et al. 1988) • Only a small percent of the 
excavation results have been published for this site, making 
it extremely difficult to summarize. 

Slaymaker used the 700 B.C. date and the A.D. 230 date to 
assign the occupations to the Middle Horizon date and Phase 1 
of the Late Horizon (1982). The upper one meter of deposit 
was assigned a Phase 2, Late Horizon date of A.D. 1400 or 
later, but there was no discussion of why this assignment was 
made. Based on ~~e number of affiliated village members on 
Mission registers Slaymaker believed the site was the 
ethnographic village of Cotomko'tca in the Omiomi tribelet 
(see Figure 3.1). 

Structure "H" was exposed in portions of several 
excavation units and Slaymaker hypothesized that it was the 
floor of a dance house. He distinguished dance house floors 
from sweathouse floors by their prepared hearth, the number of 
post holes (10), subfloor pits containing clam shell disk 
beads, and interments (3) above the floor surface. 
Othe~ features noted included floors that suggested permanent 
res~ ~ences (Slaymaker 1977). Slaymaker believed these 
features unique to Marin, however similar features were 
exposed during excavations at Etchatamal (Dietz 1976). 

Portions of the excavated units were left exposed for 
interpretive purposes and the deposits have suffered from 
erosion and some vandalism since the excavations. 

- --------------
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Mr.D-170 Bel Marin Keys Road 

Two radiocarbon dates, 600 B.C. and A.D. 1530 were 
obtained from excavated materials. The early date was taken 
from a possibly contaminated bone collagen sample from a 
burial. It suggests a Middle Horizon assignment to the 
initial occupation of the site. The contact period date was 
obtained from wood charcoal removed from carbonized post hole 
within a house floor feature. The post hole was associated 
with clam shell disk beads and several small, comer-notched 
obsidian points. Chavez (1976) disagreed with C.King's 
hypothesis that clam shell disk beads were a product of 
contact with Europeans (1974). The association between the 
beads and the radiocarbon dated material was so strong Chavez 
made a case for the beads being produced before the encuentro. 

Twenty-eight other features were excavated in the site, 
including hearths, fire pits, three house floor remnants, and 
shell lenses. Trade beads were associated with only one of 
the ten internments excavated. Most historic artifacts 
occurred between the surface and 40 em below the ground, and 
included square and round nails, .12 and .16 g shot gun shell 
bases, .22 shell casings and bullets, wire, hardware, glass, 
porcelain, and buttons. Chavez felt this assemblage was 
indicative of continuous occupation of the site until the 
early nineteenth century (1976). 

A large portion of the site has been damaged and destroyed 
by road construction, infilling, and business development 
along the Highway 101 corridor. 

Mr.D-193 A'palako'tca, Olompali 

Two radiocarbon dates, A.D. 420 and 100, were obtained 
from charcoal during excavation of the site. The former date 
was obtained on charcoal found with a concentration of clam 
disk, lipped olivella and steatite disk beads about "midway in 
the deposit" (Slaymaker 1972) estimated to be 51 em below the 
ground surface. The latter dates was obtained from charcoal 
from a burned post hole in Structure 4. 

Initial excavations exposed three structures, the best 
preserved of which was a prepared floor of puddled adobe. A 
distinctive 2.5 hectare mortuary area was associated with the 
site that consisted of segregated inhumations and cremations. 
Three glass trade beads were also reported from the early 
excavations (Treganza 1957). 

Subsequent excavations of the site exposed a large ovate 
residence (Structure 4), a probable sweathouse, and several 
smaller structures (Slaymaker 1981). The large ovate 
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structure consisted of a 20 meter X 14 meter hard packed 
floor between 65 and 80 em below ground surface that was 
composed of three parts. The first section was a lean to with 
some raised clay areas suggesting walls oriented north to 
south. The second section had a burned puddled floor with a 
cobble lined hearth. The third section had a series of 
internal post holes adjacent to a lip against the south wall 
that was contiguous with the sweathouse structure. Twined 
basket impressions were noted throughout the floor. Two trade 
beads and a lump of hydrocarbon were cached beneath a false 
floor under the radiocarbon-dated post hole feature. An 
English sixpence and an opaque white glass trade bead were 
found in association with Western Miwok artifacts on the floor 
surface. The Miwok artifacts were relatively dated to the 
Estero Phase of the Late Horizon (Slaymaker 1981). 

Slaymaker identified the site with the ethnographic 
village of Olompali. The Clemence Mission transcripts 
indicated that 250 people during the late contact period. By 
1822 ten of these individuals were taken to san Rafael, 226 
were removed to Mission San Jose, and 23 were baptized in San 
Francisco. Olompali villagers were contacted directly by 
Fernando Quiro in 1776 as he explored the Petaluma River 
basin. 

camillo Ynitia, a Western Miwok descendant, lived on the 
property and built the first adobe in Marin there in 1834. He 
died in 1856 and the property was removed from Western Miwok 
ownership at that time (Slaymaker 1981). 

Disturbance to the site has been minimal since it became 
a state park in 1986. Prior to that period, compaction and 
disturbance of deposits occurred due to road use and 
vandalism. 

MrD-402 Echatamal 

No radiometric dates were obtained from excavations at 
the site. Three periods of occupation were bracketed by 
ethnohistoric research, stratigraphic associations, and 
diagnostic artifacts (two Phoenix buttons found that date to 
A.D. 1832). 

The first period of occupation is associated the Phase 2 
of the Late Horizon based on identical clam shell disk beads 
as nearby San Jose Village (with radiocarbon dates at A.D. 
1350). This occupation was terminated when inhabitants were 
removed to the missions. A block excavation positioned over 
a historic sweathouse recovered beads, a mammal bone gaming 
tube and possibly obsidian collected from prehistoric sites in 
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the area (Dietz 1976). 
Between A.D. 1579 and 1776 the site was abandoned and the 

area around the site was brought under cultivation by the 
Spanish. A metal ring and some trade beads from this period 
are retained by later Western Miwok occupants. 

During the penultimate occupation, groups from eight 
different areas in Marin are hypothesized to have moved to the 
site. Dietz hypothesized that this move was an effort to 
maintain their pre-contact social systems. A child from this 
village was baptized at Mission San Rafael in A.D. 1817. 
Dietz identified the site with the ethnographic village of 
Etchtamal from these Mission registers (1976). 

Ethnohistoric research indicated that a Western Miwok man 
who was the cellist and cook at Mission San Rafael returned to 
Echatamal to live. Sixty Western Miwok people lived there 
between A.D. 1817 and 1820. The site was abandoned again 
during a deadly smallpox epidemic. Several of the Western 
Miwok Indians that survived received a land grant from Vallejo 
for Tinicasia and lived in the valley raising food from small 
plots and tending stock until 1844. 

Etchatamal was reoccupied when the Tinicasia land grant 
petition was rejected in 1854, but by this time the village 
site wa situated on Anglo-owned land. This is the period that 
produced the bulk of the Euroamerican artifacts found on the 
site, including trade beads, glass fragments, nails, personal 
items like ornaments, clothing, hardware, tools, fishing 
equipment; horse tack and domestic items. A metal bangle was 
modified with a Miwok designs to be used as an ornament by the 
Indian inhabitants. 

The 1860 census lists 27 Indians remained in the area, 
and most are working a laborers in the lumber industry. Maria 
Copa, one of Isabel Kelly's Miwok informants, was born on the 
site in 1868, when only 7 houses were occupied. Jose 
Callistro purchased the village from landowner William J. 
Miller for $980.00 worth of gold in 1870. After the chicken 
pox epidemic in 1878 the population of the site dropped from 
33 to 14. The site was abandoned in 1884 after Jose's death 
and the Callistro family departure. The death of spiritual 
leader, Antone, and the inception of laws terminating the 
County's monetary support disrupted the residents and the site 
was abandoned (Dietz 1976). 
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APPENDIX L: ETHNOHISTORIC SOURCES CONSULTED FOR 
PALEOECOLOGICAL INFORMATION 

sources that appear ~n }K)lcl conta~ned ecoloq~cal ~nformat~on 
used in this dissertation. 

Spanish Sources 

DateCsl 

6/27/1542 
to 

2/19/1543 

1564 

1565 

1584 

11/6/1595 
to 

12/8/1595 

1596 
to 
1602 

1632 

Source tYPe Reference information 

Primary 
Translated 
Botanical 
Descriptions 

Capt. Juan Rodriguez Cabrillo, 
Portuguese), Pilot Bartolome 
Ferrelo, sea voyage, San 
Salvador, Capitana, & Victoria 

Secondary 

Secondary 

Secondary 

Initiation of Manila Galleon route 
along NW coast of North America 

Commander Andres de Urdaneta, 
Captain Alonso de Arellano, sea 
voyage, sight Cape Mendocino 

Francisco de Gali, sea voyage, 
sight Cape Mendocino 

Primary Capt. Sebastian Rodriquez Cermefio 
Translated company of men, passengers, 

Botanical 130 tons of cargo from Phillipines, 
Collection sea voyage, San Carlos, driven 
Descriptions ashore by storm at Drakes Bay; ship 

Primary 
Translated 

Botanical 
Descriptions 

Secondary 

breaks up in Bay and returns to 
Mexico City with 80 survivors 7 weeks 
later in the Phillipine vir6co, 
San Buenaventura 

Capitain Sebastian Viscaino, carto-
grapher Ger6nimo Martin Palacio, 

pilot Francisco Bolanos, diarist 
Fr. de la Ascencion, sea voyage, 
san Diego, Santo Tomas, & Tres 
Reyes sent to explore island of 
California, crossed the Gulf of the 
Farallones in January, 1603 

Nicolas de Cardona, geological and 
hydrological historian in New Spain 

SF=San Francisco 

. ----- ·------ -------------
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Spanish Sources, Continued 

DateCsl 

1683 

1758 

1767 

10/7/1769 
to 

11/11/1769 

11/1-3/1769 

11/21/1770 
to 

12/4/1770 

11/28/1770 

3/20/1772 

Source type 

Secondary 

Secondary 

Secondary 

Primary 
Translated 
Botanical 
Descriptions 

Primary 
Translated 
Botanical 
Descriptions 

Secondary 

11/23/1774 Secondary 
to 

12/13/1774 

SF=San Francisco 

Reference information 

Province formally called the 
Californias; first 100 settlers 
arrive with Father Kino from 
Chacala 

Fr. Venegas, natural and civil 
historian in New Spain 

Expulsion of the Jesuits from 
New Spain 

Gaspar de Portol&, diarists Miguel 
Costanso and Fr. Juan Crespi, land 
expedition, from San Pedro Valley 
to Palo Alto in the south Bay; 64 
in party; Crespi, Portol&, Fages, 
Costanso, & Ortega keep diaries 
Sargent Jose Francisco Ortega 

Party sights SF Bay 

Pedro Fages, Fr. Juan crespi, and 
party (6 soldiers, 1 muleteer), 
land expedition from Monterey to 
east edge of SF Bay peninsula 

SF Bay entrance sighted 

Pedro Fages, Fr. Juan Crespi and 14 
others, land expedition from 
Monterey north to East bay and 
carquinez Straits (12 soldiers, 1 
muleteer, 1 Indian) 

Don Fernando Javier Rivera y 
Moncada, Fr. Palou, land expedition 
(18 soldiers and 2 servants); north 
from Monterey to Santa Clara and west 
to SF 
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Spanish Sources, Continued 

DateCsl 

1775 

8/1775 
to 

9/1775 

3/23/1776 
to 

6/1776 

6/1776 

1789 
to 

1794 

Source tvce 

Secondary 

Primary 
Translated 
Botanical 
Collection 

Secondary 

secondary 

Secondary 

9/2/1791 Primary 
to 

9/3/1792 

SF=San Francisco 

Reference information 

Naval Captain Hezeta, Fr. Francisco 
Palou, Campa Cos, land expedition, to 
meet up with Ayala but arrived after 
the first entrance into SF Bay 

commander Manuel de Ayala, Pilot 
Jose Cafiizares, Fr. Vincente Santa 
Maria, sea voyage, 1st to enter SF 
Bay; San Carlos, lands on Angel 
Island; explores Marin, takes 
485 soundings in SF Bay for map 

Juan Bautista Anza, Fr. Pedro Font, 
diarist, Lt. Jose Joaquin Moraga, 
Juan Jose Robles, land expedition, 
Monterey to SF to select presidio and 
mission site 

Lt. Jose Joaquin Moraga, Fr. 
Francisco Palou, Cambon and colonists 
brought from Sonora, Mexico by Anza, 
land expedition, and first settlement 
at Yerba Buena cove; Mission san 
Francisco de Assisi constructed and 
founded east of presidio; Fr. 
Francisco Palou describes Oholone 
people in his Vida 

Capitain Alejandro Malaspina, sea 
voyage, Descubierta and Areviola, 
Marin coast, artist Jose cardero 
illustrated Monterey Ohlone peoples 

Jose Longinos Martinez, naturalist, 
Vicente Cervantes, Juan del Castillo, 

sea voyage, botanical exploration 
as far north as Monterey, boarded 
concepcion but did not go to SF 
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APPENDIX L, Continued 

Spanish Sources, Continued 

DateCsl 

11/1794 

1808 

11/1810 

1812 
to 

1814 

1813 

1815 

Source type Reference information 

Secondary Governor Borica, overland expedition 
to east bay area parallel with Yerba 
Buena Island 

Secondary Gabriel Moraga, land expedition 
north to Sutter Buttes in central 
Valley 

secondary G. Moraga, land expedition north 
to investigate Russian expansion; 3 
Americans hunters contacted Bodega 
Bay 

Secondary 
Gabriel Moraga, 3 land expeditions to 
Russian settlements in Bodega Bay and 

Fort Ross 

Secondary Jose Argtiello, 12 soldiers and ca. 
100 Indian auxilliaries, Bay 
expedition to Carquinez straits 
to capture runaway neophytes 
isolated on island in river 

Secondary Last Manila Galleon recorded along 
northwest coast 

5/13/1817 Secondary Fr. Narcisco Duran, Luis Argtiello, 
sea voyage, SF Bay, Angel Island, Pt. 
San Pedro, to Sacramento River as far 
as Brannan Island 

12/14/1817 Primary 

5/1819 Secondary 

SF=San Francisco 

Mission San Rafael de Arcangel 
founded in San Rafael, Marin 

Fr. Payeras and Gil, Luis Argtiello, 
overland, San Rafael, Pt. San Pedro, 
Gallinas Hill to Petaluma River; 
Payeras, concerned about Russians, 
recommends missions at Petaluma and 
suisun 
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APPENDIX L, continued 

Spanish Sources, Continued 

DateCsl Source tvne 

10/8/1821 secondary 

1821-22 Secondary 

6/25/1823 Secondary 

7/4/1823 secondary 

Reference information 

Commander Luis Argtiello, 55 soldiers, 
Fr. Blas Ordaz, John Gilroy, 
interpreter, land expedition to drive 
out American/Enqlish squatters in 
Mexican territory, from San Francisco 
east and north to Sacramento River 
delta to Trinity, Eel, Russian Rivers 

control of California passes from 
Spain to Mexico, most land are 
expeditions to recover stolen animals 
and punish hostile Indian qroups 
between 1822 and 1843; acorn replaced 
by horse meat by 1828 

Fr. Jose Altimira, Alferez Jose 
Sanchez, land expedition, from SF 
to San Rafael, Olompali, Sonoma 

Mission San Francisco de Solano 
founded in Sonoma 

sources for ~~alysis: ~~lla and Saenz de Lucio 1924; ~mor6s 
1820-1832; ArgUello 1821; Bancroft 1884; Bolton 1911, 1927, 
1930; Cambon 1782-1791; Costans6 1911; Enqstrand 1909; Faqes 
1772, 1972; Font 1930; Galvin 1971; Heizer 1941; Moriarty and 
Keistman 1962; Palou 1924,1926; simpson 1961; Teqqart 1911; 
Viscaino 1959; Waqner 1924, 1929; Wheeler 1878 

SF=San Francisco 
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APPENDIX L, Continued 

Russian Sources 

Sources that appear in bold were applied to human ecological 
questions of the contact period. 

DateCsl 

1742 

1803 
to 

1806 

1805 

2/25/1806 
to 

5/10/1806 

1809 

Source type 

Secondary 

Primary 
Translated 
Botanical 
Collection 

Secondary 

Primary 

Secondary 

Reference information 

Earliest reference to Russian 
involvement with Pacific fur 
trade 

Admiral Ivan Krusenstern, George 
Von Langsdorff (German), 
naturalist, sea voyage, Nashada & 
Neva; Von Langsdorff departed 
6/26/1805 for trip to NW coast 
leaving Mr. Tilesius, botanist on 
board; no evidence they were in 
California 

Count Nikolai Petrovich Rezanov, 
Czar's Chamberlain, inspects 
Russian fur posts in Alaska, and 
finds no fresh fruits, vegetables 

Rezanov, sea voyage to SF with 
Russian trade goods (Russian 
cloth, agricultural tools, 
hardware, candles, furniture) for 
Spanish in order to get food for 
Alaskan outposts, courted Maria 
de la Concepcion Arqtiello y 
Moraga, daughter of Port 
Commandante, dies on return trip 
home via Siberia; 
Chronicled by Von Langsdorff 

Ivan Aleksandrovich Kuskov, land 
expedition from San Francisco 
north, built 1st structures at 
Port Rumiantsov (Bodega Bay), 
Aleuts gathered 2000 fur pelts 
from seals in Bodega Bay area 

RAC = Russian American Company 
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APPENDIX L, Continued 

Russian Sources, Continued 

Date<s> source type 

1/22/1811 Secondary 

1812 Secondary 

1815 Secondary 

7/23/1815 Secondary 

1816 

10/2/1816 
to 

11/1/1816 

Secondary 

Primary 
Botanical 
Collection 
Description 

RAC = Russian American 

Reference information 

Chief administrator, RAC, Baranoff 
sends schooner, Tchirikoff, to 
Bodega; via canoe to SF Bay to 
rendezvous wj Tarankanoff and RAC 
ship anchored at Farallon Isl. (1 
Russian & 6 Aleuts maintain 
outpost); Kuskov & Aleuts gather 
1200 fur pelts 

Formal establishment of colonies at 
Roumianzoff (Bodega Bay) and 
Rossiya (Fort Ross), the latter 
containing 80 Aleuts and 95 
Russians, station at Farallones for 
Aleuts sea lion hunting 

Farming and stockraising initiated 
at Kostromitinov Farm in Russian 
River Valley, Sonoma 

M.P. Lazarev, sea voyage, 
suvorov, provisions ship in SF 
for trip south 

Friction develops after American 
ship from Fort Ross by Baranov is 
seized in SF; Governor Sola forbids 
all foreigners to trade with Calif. 
Poduduskkin is sent to Monterey to 
negotiate; Spanish put levy on furs 
taken from SF Bay area 

Captain Otto Asatavich von 
Kotzebue, Ivan Ivanovitch Escholtz, 
physician and entomologist, 
Adalbert von Chamisso (German), 
naturalist, Login Andrevitch Choris 
(German) painter, Martin Petrovitch 
Warmskjold (Swede) volunteer 
naturalist, sea voyage, Rurik, 
Oonalaska to San Francisco 

Company 
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APPENDIX L, Continued 

Russian sources, Continued 

DateCsl 

10/2/1816 

9/17/1817 
to 

10/1/1817 

1817 
to 

1832 

7/19/1818 
to 

7/27/1818 

10/27/1820 
to 

2/1821 

10/1822 
to 

4/1823 

10/23/1823 
to 

2/17/1824 

10/27/1824 
to 

11/1824 

Source type Reference information 

Primary Choris goes to northern Marin 
and notes Monterey chert and dry 
arid condition of landscape 

Secondary 

Primary 
Translated 

Primary 
Translated 

Secondary 

Secondary 

Secondary 

Primary 
Botanical 
Collection 

Captain Lt. Hagermeister, sea 
voyage, Ku~uzov, Bodega Bay to SF 

and return to pick up store for 
Fort Ross 

Colonel Khyrill Klebnikov, RAC 
land and sea expeditions, Fort 
Ross to SF Bay 

Vasili Golovnin, Mikhail Tikhanov, 
artist, Ferdinand Petrovich von 
Wrangell, (German) midshipman, sea 
voyage, Kamcha~ka, with 
descriptions of Indians by Petr 
Stephanovich Kostromitinov of RAC 

Commander Vassilief, sea voyage and 
first scientific expedition, ships 
Oknui~i & Blagonameerneie winter in 
SF 

Commanders Tulubev and Khrushchev, 
sea voyage, overwinter in SF harbor 
due to sickness on ship, Apollon 

Com. M.P. Lazerev, sea voyage, 
Kreiser, in SF port to replace 
stores, returned to Sitka 

Von Kotzebue, 2nd sea voyage, 
Predpria~ie, explore Sonoma & 

Marin coast, sailed into SF harbor 
11/22/24 due to major storm/flood 

1827 Secondary Khlebnikov and Chernynk Farms 
established inland near Freestone 

RAC = Russian American Company 
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APPENDIX L, Continued 

Russian Sources, Continued 

DateCsl Source type 

11/24/1828 
to Secondary 

12/13/1828 

1833 Secondary 

1840 Primary 
Translated 
Botanical 
Collection 

10/16/1840 Secondary 
to 

11/17/1840 

6/1841 Primary 
Translated 
Botanical 
Collection 

12/12/1841 Secondary 

Reference information 

Admiral Hegemeister, Lt. Ferdinand 
von Wrangell (German), sea voyage, 
Krotkii, first RAC trade and 
exploration expedition; was able 
to receive cargo for colonies in 
SF but none in Valley due to 
drought 

Last year for records of fur seal 
and otter procurement by Fort Ross 
in Farallones area 

Ilya Gavrilovitch Vozenesensky, 
naturalist and ethnographer for 
the Academy of Sciences, sea 
voyage, Helena; RAC and land 
expedition, Fort Ross to San Pablo 

Captain Behrens, sea voyage, 
Nikolai, Ft. Ross to SF port for 
supplies for colonies 

Vozenesensky, and Kuprianov, 
governor of Russian America at 
Ft. Ross; overland expedition from 
latter across Santa Rosa Plain 
ascent and formal naming of Mount 
st. Helena; Collection contains 
exotic weeds (8), economic plants 
(5) and naturalized plants from 
the Old World (7) 

Fort Ross sold to John Sutter 
(Swiss), moveable properties sold 
for 30,000 pesos 

Sources for analysis: Bunje 1937; Chamisso 1816; Chernyk 1967; 
chris 1822, 1913; Dymtryshin 1976; Golovnin 1979; Mahr 1932; 
Tikhmenev 1978; Von Kotzebue 1821, 1830, 1967a, 1967b; 
Wrangell 1980 
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APPENDIX L, Continued 

French Sources 

sources that appear in ~~d were applied to human ecological 
questions of the contact period. 

Date(s) Source type Reference information 

9/7/1786 
to 

9/13/1786 

7/1817, 
10-11/1817 

to 
9-10/1818 

8/5/1817 
to 

11/20/1817 

1/19/1827 
to 

6/7/1827 

12/29/1836 
to 

6/24/1839 

Primary 
Translated 
Botanical 
Collection 

Primary 
Translated 

Prilllary 
Translated 

Primary 
Translated 

Primary 
Botanical 

Collections 

SF=San Francisco 

Count Jean Francois de Galoup La
Perouse, sea voyage, Boussole, 
As~rolabe, Monterey and 
Mendocino coasts; expedition of 
discovery & to investigate the 
fur trade; M. Collignon, botanist 
collects plants at Monterey and 
introduces exotics brought from 
France; lost in southwest Pacific in 
1788 

Captain Camille de Roquefeiul, 
sea voyage, Bordelais, trade 
expedition for Bordeaux merchant; 
visits SF 3 times en route to Hawaii 
and China 

Comd. Chevalier de Saint-Louis, 
sea voyage, Bordelais, coast 

from SF to Trinidad Bay and Marin 

Auguste Bernard Duhaut-Cilly, 
commander, sea voyage, Hero, 
SF Bay commercial expedition to 
Calif., Mexico, and Peru; notes 
Russian ship in port at SF from 
Fort Ross 

Captain Abel du Petit-Thouars, sea 
voyage, Venus, north on Calif. 

coast to Monterey, scientific 
observation and collection tour 
One folio case on botany never 
published 



APPENDIX L, Continued 

French sources, Continued 

Date(s) 

1839 
to 

8/1840 

5/1841 
to 

10/1841 

1853 

1870 
to 

1872 

7/1878 
to 

4/30/1878 

7/1878 
to 

10/15/1878 

Source tvne 

Primary 

Secondary 

Secondary 

Secondary 

Secondary 
Botanical 
Collections 

Secondary 
Botanical 
Collections 

421 

Reference information 

Capt. cyrille Pierre Theodore 
La Place, sea voyage, Artemise, 
Bodega Bay, SF to Monterey; 
describes Santa Cruz mission 

M. Duflot de Mofras, diplomat, 
overland to California, 
descriptions of missions to 
oregon 

Paul de Hiery settles near Mission 
San Rafael and plants gardens 

Alphonse Pinart, sea voyage, 
Aleutian Islands to California 
coast 

Alphonse Pinart, Leon de Cessac, 
overland expedition, excavation 
at Tulare Lake, lives at mission 
SF 

Leon de Cessac, Alphonse Pinart, 
land expedition, SF to Tulare Lk. 
10,000 plant specimens taken 

Sources for analysis: Duflot de Mofras 1844; DuHaut-Cilly 
1929, 1952; La Perouse 1937; Netrel 1951; Petit-Thouars 1956; 
Roquefeuil 1823; Rudkin 1954, 1959 

SF=San Francisco 
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APPENDIX L, Continued 

British Sources 

Sources that appear in bold were applied to human ecological 
questions of the contact period. 

Date(s) 

6/17/1579 
to 

7/23/1579 

11/25/1792 
to 

12/1792 

10/08/1793 
to 

10/21/1793 

1/1796 
to 

7/1796 

11/7/1826 
to 

1/5/1827 

10/29/1827 
to 

12/3/1827 

10/19/1837 
to 

10/24/1839 
9/20/1839 

to 
10/22/1839 

source type 

Primary 
Descriptions 

Primary 
Botanical 
Collections 

Secondary 

Primary 
Botanical 
Collections 

Primary 
Botanical 
Collections 

Primary 

Reference information 

Francis Drake, captain, and 
Chaplain Francis Fletcher, sea 
voyage, Golden Hinde, pirating 
Manila Galleons across Pacific 

Sir George Vancouver, Archibald 
Menzies, naturalist, 5 sea 
voyages, Discovery, Chatham, 
Princess, Tomales Bay, Marin 
coast, & SF Bay 

Chat:ham, sea voyage port Bodega 
Menzies collects plants, Marin 

Captain Broughton, sea voyage, 
Providence, exploration Rio de 
Salinas and Monterey 

Captain F.W. Beechey, sea voyage, 
Blossom, exploration and 
description of missions, Marin & 
SF 

Blossom return south from 
Alaska to Monterey 

Sir Edward Belcher, R.B. 
Hinds, naturalist, sea voyage, 
Sulphur, Marin coast, SF 

Bay; possible association with 
Petit-Thouars(Fr) in Venus 

sources for analysis: Fletcher 1854; Holliday 1974; Wallis 
1979; Vancouver 1967; Menzies 1924; Wilbur 1953; Van Nostrand 
and Coulter 1953; Beechey 1831; Hooker and Arnott 1965; 
Bentham 1844; Belcher 1843; Broughton 1804; Menzies 1924 
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APPENDIX L, Continued 

American Sources 

Sources that appear in bold were applied to human ecological 
questions of the contact period. 

Date(s) 

1796 

1826 

1803 

1833 

1/1835 
to 

5/1836 

1837 

4/6/1837 

4/1841 
to 

10/1841 

3/30/1842 

Source type 

Secondary 

Primary 

Secondary 

Secondary 

Primary 
Botanical 

Descriptions 

Secondary 

Secondary 

Secondary 

Secondary 

Reference information 

Commander Ebenezer Dorr, sea 
voyage, Otter, initiates 
Boston to Monterey trade 

Jeddiah Smith, land expedition 
from Great Salt Lake to SF Bay 
area and northern California 

Joseph O'Cain, Boston trader, 
goes into partnership with 
Russian American Company; 
uses Aleuts to poach sea 
otters in Spanish Calif.waters 

William Heath Davis, merchant 
ship owner, overland, SF 
Mission 

Richard Henry Dana, sailor, 
Pilgrim, Alert, coast, SF 

Bay & Angel Island 

William A. Richardson made 
first Captain of Port of SF 
Bay Area; simultaneously 
smuggling materials from 
Horseshoe cove, Sausalito 

Philip Leqet Edwards, Ewing 
Young, overland expedition; 
cattle drive, Calif. to Oregon 
visit Mission San Rafael 

Charles Wilkes, expedition to 
explore Pacific ocean; visits 
San Rafael Mission 

John Bidwell, overland?, 
Bodega while under Russians 



APPENDIX L, Continued 

American Sources, continued 

Date(s) 

6/10/1846 

7/7/1846 

1851 

1851 
to 

1857 

1855 

1856 

1876 

1880 

1889 

1891 

Source tYPe 

Secondary 

Secondary 

Primary 

Primary 

Primary 

Secondary 
Botanical 
Collections 

Primary 
Botanical 
Collections 

Primary 

Primary 

Primary 

424 

Reference information 

John c. Fremont and Bear Flag 
troops seize Mexican militia 
horses, incite revolt, 
combined force of 62 u.s. 
troops meet at Olompali, Marin 
Commodore Sloat raises u.s. 
flag at Monterey, SF & Sonoma 

George Gibbs, journalist, 
Redick McGee overland 
expedition, NW California 

H.R. Schoolcraft, land 
exped. w 1 ethnographic 
recording, Marin 

Richard Henry Dana, sea voyage, 
SF Bay, Angel Island 

J. Torrey (Scott) land 
exped. frm Mississippi 
to Pacific Ocean 

Volume I, Botany of California 
published in U.S.G.S. Survey by 
Brewer et al. 

Volume II published 

George Davidson, cartographer & 
pilot of the Pacific Coast 

John Wesley Powell overland 
expeditions, California 

sources for analysis: Bancroft 1884; Brewer et al. 1876; 
Brown 1975; Bryant 1849; Colnett 1940; Dana 1895; Fremont 
1847; Gates 1967; Gibbs 1972; Lauff 1916; Powers 1872-1875, 
1877; Torrey 1856; U.S.G.S. 1859-1862 
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