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ABSTRACT 

This report documents information from archeological investigations 

at several previously recorded sites in the El Portal Administrative 

District, Yosemite National Park, California. This work was conducted 

to provide data necessary for proper management within the guidelines of 

National Park Service policy and historic preservation laws for cultural 

resources. 

Material from both surface and subsurface collections at these 

sites spans a considerable time range in the chronology of the Yosemite 

region, from the prehistoric Crane Flat complex (pre-A.D. 500) and pro-

tohistoric Mariposa complex (A.D. 1500-1850) to the ethnohistoric Miwok 

occupation. Cultural deposits exceed 2 m in depth at some of the sites. 

Artifacts recovered include ground stone, worked bone, and shell, in 

addition to a large amount of obsidian tools and debitage. This obsidi

an was obtained from the Great Basin, probably in the form of biface 

preforms. Small biface thinning flakes and flake fragments make up over 

70 percent of the more than 18,000 pieces of debitage recovered and 

analyzed. 

A relatively large sample of faunal bone was also recovered, in 

addition to a small collection of archeobotanical remains. A few human 

bones were identified, but no intact burials were found. In the upper 

levels of one of the sites, 4-MRP-250, there was an intact house floor 

(including hearth and ash pit), associated with stone tools and historic 

manufactured items, suggesting a late aboriginal settlement around the 

middle of the 19th century. 

Analysis and interpretation of the major data classes (chipped and 

ground stone, bone, botanical remains, pollen, and soils) are presented 

in the report in the form of appendices. The body of the report pro

vides site specific information and a general discussion of the research 

potential of the prehistoric remains. Although limited in scope, these 

preliminary investigations provide valuable information for evaluating 

the archeology of El Portal and for planning future archeological data 

recovery in the area. 
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Chapter 1 

PROJECT OVERVIEW 

Fieldwork for the 1981 El Portal Archeological Project was conduct

ed between March 30 and July 1, with a crew of six people under the 

direction of one of the authors (Carpenter). During this three-month 

period, nine recorded archeological sites in El Portal (Figs. 1 and 2) 

were investigated in a preliminary fashion, using procedures ranging 

from surface reconnaissance to limited subsurface testing. Prior to 

this project, all of the data regarding these sites were derived solely 

from surface surveys (Bennyhoff 1952; Napton and Greathouse 1976). The 

goal of the present study was to supplement existing data for these El 

Portal sites with more specific information regarding the nature, 

extent, and significance of archeological materials. This information 

is intended to be used as a second stage of data gathering, with the aim 

of making more informed decisions regarding the management and recovery 

of cultural resources in El Portal. This project is an intermediary 

step between surface survey and planned intensive archeological testing/ 

mitigation in the El Portal area which will occur in the near future 

(see Chapter 2). 

Artifacts and other materials recovered in the El Portal Archeolog

ical Project were processed and analyzed, for the most part, at the 

Western Archeological and Conservation Center between July 1 and Decem

ber 15, under the direction of the other author (Baumler). The primary 

purpose of analysis was to determine the range and potential of the 

archeological data base, in order to guide future investigations in El 

Portal. A variety of specialists and analytical techniques were 

employed and results of this research are a large part of this report 

(Appendices A through K). These appendices contain detailed descrip

tions of the data collected and analyzed during the 1981 El Portal 

Archeological Project, and as such may be of little interest to the 

casual reader or nonarcheological specialist. However, those wishing a 

complete picture and explanation of the interpretations made regarding 

each site should pay special attention to the appendices. The body of 

the report includes a description of the fieldwork conducted at each 

site and an assessment of the character of the archeological deposits 
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Boundary of Yosemite National Park 

State boundary 

• Obsidian sources 

• Modern cities 

Fig. 1. Project location, with places and geographical features men
tioned in text (after Whittaker 1981). 1. El Portal 2. Crane Flat 
3. Buchanan Reservoir 4. Yosemite Valley 5. Wawona 6. Don Pedro 
Reservoir 7. 4-MAD-448 8. Balsam Meadows a. Casa Diablo 
b. Bodie Hills c. Mt. Hicks d. Queen e. Mono Craters f. Mono 
Glass Mt. 
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Fig. 2. El Portal, showing location of sites investigated. 
Also shown are sites 4-MRP-180 and 181. 
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(Chapter 3). The significance and potential of the archeological 

resources of El Portal as a whole are assessed in Chapter 4, and recom

mendations are offered for resource management in Chapter 5. 

Given the limited purposes of the 1981 El Portal Archeological 

Project, and the small sample size recovered, we have not attempted to 

reevaluate or resynthesize Central Sierra Nevada prehistory. References 

to the existing regional archeological literature are made when appro

priate. However, the primary aim of the report is to offer logistical 

information and hypotheses which can serve as a guide for more intensive 

and systematic investigations that will occur at some or all of the 

sites in the near future. These future studies, in turn, will contrib

ute more significantly to our knowledge of California prehistory. 

At the same time an effort has been made to make accessible as much 

preliminary data as possible for current and future archeological proj

ects elsewhere in the Central Sierra region. Some data from the project 

which are not presented here are on file at the Western Archeological 

and Conservation Center; all artifacts recovered are to be stored in the 

Yosemite National Park Museum. 
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Chapter 2 

GENERAL BACKGROUND 

Environmental Setting 

El Portal spans a relatively small portion of the Merced River Can

yon on the west edge of Yosemite National Park. Here the granitic can

yon widens for several miles along the river's course, into an open val

ley bordered, upstream to the east and downstream to the west, by narrow 

V-shaped canyons. Gently rising land lies on the north side of the riv

er; habitable land on the south side is restricted mainly to two large 

flats, one east of the present El Portal Village and one at the site of 

the modern El Portal Trailer Court. 

Elevation along the Merced River at this point is about 1,800 ft. 

(550 m). On both sides, the valley walls rise to over 4,000 ft. (more 

than 1,219 m) over a distance of 1 mile. Two large, perennial, tribu

tary streams (Crane and Moss Canyon Creeks) enter the Merced River from 

the north at El Portal; they and other smaller streams dissect the val

ley floor. 

Ecologically, El Portal lies within the Upper Sonoran life zone, 

which generally characterizes the foothills on the west side of the 

Sierra Nevada, between elevations of 800 ft. and 4,000 ft. (Storer and 

Usinger 1970). Plant communities in this zone include pine-oak wood

lands, savanna, and chaparral, in which one finds a rich mosaic of trees 

(digger pine, blue oak, live oak, valley oak, buckeye, willow), shrubs 

(chamise, ceanothus, manzanita), and grasses. The associated fauna in

cludes mule deer, bear, coyote, rabbit, skunk, squirrel, and a host of 

small reptiles and birds. On higher slopes of the valley, there is veg

etation of the Transition life zone, more typically found in higher val

leys of Yosemite National Park, including nearby Yosemite and Wawona 

valleys. Ponderosa and lodgepole pine are the dominant trees here, 

associated with fir, cedar, and black oak; the last is an important food 

species for many California Indian groups. 

El Portal is the only part of Yosemite National Park that is in the 

Upper Sonoran life zone. This, combined with its location on the Merced 

River, availability of habitable land, and proximity to higher elevation 
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valleys and meadows, bestows upon El Portal an inherently important role 

for people who lived in the Yosemite area. We know from ethnographic 

data that the Upper Sonoran life zone provided most of the food re

sources utilized by the Sierra Miwok Indians (Barrett and Gifford 1933). 

It has also been reported that in ethnohistoric times, El Portal was 

favored as a location for permanent settlement within a seasonal round 

involving the higher elevation regions of the Sierra Nevada in Yosemite 

National Park (Merriam 1917; Kroeber 1921). Historically, El Portal's 

accessible location figured prominantly in the Anglo settlement of the 

region (Johnston 1962, 1963). It is likely, therefore, that this small 

valley was also very important in prehistoric times, a fact that is 

increasingly becoming apparent through archeological investigations. 

Previous Archeological Investigations 

Current knowledge of the archeological resources of El Portal comes 

from sporadic archeological investigations begun in the early 1950s. 

Trie history of this research has recently been reviewed and critically 

evaluated by L. K. Napton (1978) in his Archeological Overview of Yosem

ite National Park, California. For the most part, past work in El Por

tal has attempted to determine: (1) the number and type of archeologi

cal sites, and (2) the basic chronology of the prehistoric occupation. 

Archeological surveys (Bennyhoff 1952, 1956; Napton and Greathouse 

1976) have recorded a total of 17 sites within the portion of El Portal 

administered by the National Park Service (Table 1). All but one of 

these sites (4-MRP-363, a Native American cemetery) appear to contain 

evidence of prehistoric activity including bedrock mortars, ground 

stone, obsidian tools and debitage, and indications of subsurface mid

den. In some cases it would be difficult to distinguish these materials 

from the remains of early ethnohistoric occupations; most of the sites 

appear to have been occupied on a permanent or semipermanent basis by 

the Miwok during the early 20th century (Merriam 1917). 

Habitable land is at a premium in El Portal, and remains of prehis

toric and historic activity can be found over much of the area. Desig

nated archeological sites, therefore, only indicate the areas of most 

obvious and intensive utilization. Based on data from surface survey, 
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Table 1 

RECORDED ARCHEOLOGICAL SITES LOCATED WITHIN THE 
EL PORTAL ADMINISTRATIVE DISTRICT 
(after Napton and Greathouse 1976) 

Site Number Site Features** 

BRM M L RS_ OTHER 

4-MRP-6* x x x x Historic foundations 

4-MRP-178* x 

4-MRP-179* x x 

4-MRP-180 x x x 

4-MRP-181 x x x Excavated (see Fitzwater 1962) 

4-MRP-182* x x x Historic foundation 

4-MRP-183* x x x 

4-MRP-184 x x x 

4-MRP-250* x x x Possible housepits 

4-MRP-251 x x x 

4-MRP-355 x 

4-MRP-358 x x 

4-MRP-360 x x x 

4-MRP-361 x x 

4-MRP-362* x x x Historic Miwok rancheria 

4-MRP-363* Native American cemetery 

4-MRP-382* x x x 

* denotes site investigated during this project 

** Site Features: BRM = Bedrock Mortar(s); M = Midden; 

L = Lithic Artifacts; RS = Rockshelter 
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the entire El Portal area was nominated (Moffitt and Anderson 1976) and 

later included on the National Register of Historic Places as the El 

Portal Archeological District. The district's boundaries essentially 

coincide with those of the El Portal Administrative District (see Fig. 

2). 

Evidence for historic Anglo activities, beginning in the mid-19th 

century, is found on some of the sites, although none have been recorded 

as historic archeological sites. A number of structures and features in 

El Portal, however, have been listed as historic properties (Yosemite 

National Park 1979). 

Previous archeological excavations in El Portal are limited to one 

site, 4-MRP-181 (see Fig. 2), which was investigated by R. J. Fitzwater 

in 1959 and 1960 (Fitzwater and Van Vlissengen 1960; Fitzwater 1962). 

This was a salvage operation preceding the construction of a sewage 

treatment plant and was consequently limited in the extent of excava

tions and kinds of analysis which were subsequently performed. 

Site 4-MRP-181 was large, with 46 recorded bedrock mortar holes. 

Fitzwater estimated that occupational deposits at the site were as much 

as 5 to 8 ft. deep in some places. Only one 5 ft. by 5 ft. square was 

dug down to sterile sediments, however, and the sample of artifacts re

covered was heavily weighted towards the more recent levels. It has 

been estimated that less than 5 percent of the site was actually sampled 

(Napton 1978: 432) before it was essentially destroyed. 

A rich variety of artifacts was recovered from 4-MRP-181, including 

examples of chipped and ground stone, shell, steatite, and bone. Per

haps the most outstanding features of the excavations were the human 

burials. Twenty-three burials were encountered at the site, most of 

them apparently in a poor state of preservation. In all cases where the 

skeleton was sufficiently intact, the position of interment was deter

mined to be flexed. Red ochre and rock cairns were sometimes found with 

the skeletons. Fifteen burials were "associated with artifacts typical 

of the Middle Horizon, Central California" (Fitzwater 1962: 238), which 

suggests that they date to relatively early prehistoric times (2500 B.C. 

to A.D. 500). 

Based on changes in the frequencies of certain artifact classes, 

Fitzwater distinguished two periods of prehistoric occupation at the 
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site, followed by an ethnohistoric occupancy. This last period was rep

resented by glass beads, square nails, and other metal objects. The 

earliest prehistoric levels were characterized by "the use of non-

obsidian for scrapers, choppers, and hammerstones; large concave base 

points with diagonal flaking; use of the milling stone and mano for 

grinding, which indicates primary reliance on small, hard seeds rather 

than on acorns; and a well developed bone industry showing a high degree 

of craftsmanship on objects such as atlatl spurs, strigils, awls, and 

bone hairpins" (Fitzwater 1962: 252). Most of the burials were associ

ated with this earliest occupation. The more recent period of prehis

toric occupancy was marked by an almost total reliance on obsidian for 

chipped stone tools, the use of the bedrock mortar and pestle as major 

grinding implements (presumably for acorn processing), steatite bowls 

and ornaments, and generally lighter projectile points, including the 

Desert Side-notched and Cottonwood Triangular forms. 

Following Bennyhoff (1956), Fitzwater labeled these two prehistoric 

periods as the Crane Flat complex and the Mariposa complex, respective

ly. Fitzwater (1962: 248-251) did not feel that Bennyhoff's intermedi

ate period, the Tamarack complex, was represented at 4-MRP-181 and ques

tioned its validity elsewhere in the Yosemite region. Admittedly, the 

Tamarack complex was regarded as tentative by Bennyhoff, and its only 

diagnostic trait, medium-size projectile points, is hardly a sufficient 

basis for defining a separate cultural period. Nevertheless, we are in

clined to agree with Whittaker's (1981: 80-82) recent reevaluation of 

Fitzwater's data and support the retention of the original three phase 

chronology, as defined by Bennyhoff, while admitting the need for fur

ther refinement of the criteria upon which it is based. Strong support 

for Bennyhoff's general chronology is provided, moreover, by intensive 

excavations in the Buchanan Reservoir of the nearby Chowchilla River 

drainage (see Fig. 1; Moratto 1972; King 1976). Clear correlations in 

cultural material can be made between the Buchanan Reservoir's Chowchil

la phase (800 B.C. to A.D. 300), Raymond phase (A.D. 300 to 1500), and 

Madera phase (A.D. 1500 to 1850), and the Crane Flat, Tamarack, and Mar

iposa complexes, respectively. The few C-14 dates that are available 

from Yosemite (Fitzwater 1968) support this correlation. Discussions of 

other comparable sequences in surrounding regions are provided by Whit-
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taker (1981) and Moratto (1981). Moratto's interpretation of the rela

tionship between the Yosemite sequence and other regional chronologies 

is presented here in Figure 3. 

Linguistic, ethnographic, and other archeological data suggest that 

the Mariposa complex represents the protohistoric ancestors of the 

Southern and Central Sierra Miwok. The earlier Tamarack and Crane Flat 

complexes, on the other hand, may be associated with aboriginal Yokutsan 

groups which were displaced by the arrival of the ancestral Miwok 

(Moratto and Riley 1980). 

A limited amount of other archeological information about the El 

Portal area has resulted from occasional reconnaissance in the course of 

archeological clearances for National Park Service development projects 

between 1972 and the present (on file at the Western Archeological and 

Conservation Center). In addition, in 1976, James Hewitt and Nancy Cur-

riden, from the Western Archeological and Conservation Center, performed 

some preliminary chemical analyses of the sediments at two sites, 4-MRP-

183 and 4-MRP-182 (Hewitt 1976). 

In summary, the existing archeological data from the El Portal area 

are useful for basic inventory and as a background for cultural resource 

management. Excavation has revealed a long history of habitation in at 

least one site, marked by changes in material culture over time and cul

minating in the contact of aboriginal groups with Anglo populations in 

the mid-19th century. No formal ethnohistoric or historical documenta

tion has been undertaken specifically for the area of El Portal, how

ever, and our knowledge of the prehistoric period is limited in details 

regarding the chronology and the character of the occupations at the 

various sites. 

The 1981 El Portal Archeological Project 

Introduction 

The El Portal administrative site, authorized by Congress 
in 1958, will become park headquarters and the major park 
administrative site. This valley straddling the Merced 
River downstream from Yosemite Valley has limited land 
suitable for development and will require innovative de
sign techniques to create a support operation and residen
tial community. (National Park Service 1980: 47) 
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This statement, presented in the General Management Plan (GMP) for 

Yosemite National Park, establishes the overall purpose for conducting 

the present archeological investigation within the El Portal area. Due 

to the fact that the area indeed "has limited land suitable for develop

ment," plans for development must, among other things, rely upon the 

availability of comprehensive archeological information, so that cultur

al resources are not inadvertently destroyed during the construction of 

new facilities. Current information regarding these resources is con

sidered inadequate for making informed planning decisions. 

Abstracted from the original research design for the 1981 El Portal 

Archeological Project (Carpenter 1981a), the following paragraphs at

tempt to: (1) define the scope of investigation and provide a rationale 

for the intended work, (2) identify the topics and problems to be inves

tigated, and (3) describe the data recovery and analytical methods to be 

used. 

The development and implementation of this research design was con

ducted in coordination with the staff of the Western Archeological and 

Conservation Center, Yosemite National Park, Yosemite Planning Team 

(Denver Service Center), and the American Indian Council of Mariposa 

County. 

Scope of the Project 

From the beginning, the present project was not designed to entail 

a full-scale investigation or a salvage of significant data from archeo

logical sites, but instead, was defined as a preliminary testing program 

to fill in gaps in our current knowledge of the archeological resources 

of El Portal. Emphasis at this stage was placed upon prehistoric re

mains, which are most abundant, and about which little is known. Limit

ed time and funds, however, prevented the investigation of all recorded 

prehistoric archeological sites and resources within the El Portal area, 

during the present project. Therefore, investigations were aimed pri

marily at sites determined to be within priority development areas. 

Specifically, the following nine sites were chosen for examination: 4-

MRP-6, 178, 179, 182, 183, 250, 362, 363, and 382. Information from 

previous archeological surveys and studies regarding these sites was 

compiled and compared with new data obtained during the present 
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research. This information is intended to provide preliminary, yet spe

cific, data for the planning of future developments in El Portal, in a 

manner consistant with NPS cultural resource management imperatives 

(National Park Service 1981). 

Research Goals 

The specific research goals of the 1981 El Portal Archeological Project 

were: 

1. Obtain and document information regarding the loca
tion, configuration, and cultural content of the des
ignated sites, including the documentation of the hor
izontal and, in selected places, the vertical extent 
of cultural remains at each of the sites. 

2. Interpret the data in order to form hypotheses about 
the functions and cultural/temporal sequences of the 
sites. 

3. Assess the significance of each site in terms of re
search potential and interpretive value. Specifical
ly, determine what types of data are present at each 
site, and how these can be articulated with anthropo
logical research objectives. 

4. Provide information for the selection of development 
areas that will enable significant archeological re
sources to be preserved, and data from cultural re
mains, affected by development, to be recovered. The 
knowledge gained through this project is expected to 
help in the preparation of recommendations for miti
gating adverse effects of planned construction. 

The limited scope of the 1981 El Portal Archeological Project did 

not provide for a complete reconstruction of the area's past environ

ments or cultural systems. However, it was expected that the data 

recovered during this preliminary testing operation could be assembled 

in terms of the larger research objectives compiled by Moratto (1981: 

Chapter 4) for archeological research in Yosemite National Park. Arche

ological problem domains identified by Moratto include questions con

cerning the paleoenvironmental setting, chronology, economic patterns, 

demography, and social organization of the prehistoric and historic 

occupations of the Yosemite region. In many respects, these larger 

research objectives require data samples larger than could be obtained 

during our preliminary investigations. Examinations of some of the 
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sites, for example, involved little or no subsurface testing at the 

time. Without a substantial amount of artifactual and feature data in 

stratigraphic context, most of the regional research objectives men

tioned above cannot be addressed directly. Nonetheless, the information 

gathered is expected to be a valuable addition to the growing archeolog

ical data base for Yosemite. In particular, data from the El Portal 

Archeological Project were expected to contribute significantly to the 

understanding of prehistoric chronology, paleoenvironment, subsistence 

activities, and aboriginal obsidian use in the Yosemite region. 

Project Implementation and Methodology 

The archeological investigation of the nine sites in the El Portal 

area, during the 1981 project, involved the following general sequence 

of fieldwork: 

1. Ethnohistorical documentation. 

2. Compilation of data from previous archeological surveys. 

3. Intensive surface reconnaissance and mapping of surface fea
tures and artifact concentrations on a scaled contour map. 

4. Sample surface collection of artifacts. 

5. Sample of artifacts and soil from auger borings. 

6. Proton-magnetometer surveying (experimental application). 

7. Limited excavation of selected test units. 

Ethnohistorical Documentation. A brief examination of available 

archival material at Yosemite National Park indicated that no ethnohis

torical data specific to the El Portal area had ever been compiled. 

Brief mentions of Native American and early Anglo settlements and activ

ities exist in the form of newspaper articles, limited references in 

publications for broader geograpbical and topical areas, and in personal 

accounts from local residents. In the 1981 El Portal Archeological 

Project, we attempted to remedy this situation by conducting an initial 

compilation of available ethnohistoric data. This was not to be a com

plete account, but was expected to identify incidents in the development 

and occupation of the El Portal area during protohistoric and early his

toric times. Such information provides valuable data both for inter

preting historic and ethnohistoric archeological remains in the future 

and for the development of a systematic framework for managing historic 
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archeological resources in El Portal. In anticipation of this frame

work, no intensive fieldwork was planned at this time for historic and 

ethnohistoric resources existing at some of the sites examined. 

Previous Archeological Data. Data from previous archeological sur

veys (Sennyhoff 1956; Napton and Greathouse 1976) was examined and com

piled in summary form for the selected sites prior to investigations in 

the field. This information was used for planning specific field strat

egies and in interpreting the information obtained from the project. 

Site Mapping. The actual fieldwork of the project commenced with 

intensive surface surveying of the sites to identify and map any evident 

archeological features and artifact concentrations. The result was an 

accurate surface representation of each site, compiled with the aid of 

surveying instruments, and referenced with Universal Transverse Meridian 

(UTM) and California State Coordinate systems. Previously, only sketch 

maps were available for any of these sites. More specific locational 

information was considered necessary for adequate cultural resource man

agement . 

Surface Collection and Augering. Samples of surface artifacts sup

plied data regarding the spatial, cultural, and chronological elements 

of each site. This information was used primarily in selecting areas 

for subsurface investigation, but also served to aid in the determina

tion of the range of artifacts present at sites which were not to be 

tested by excavation. Auger borings yielded information pertaining to 

the horizontal and vertical positions of artifacts and occupational de

bris beneath the ground surface. 

Proton-magnetometer Survey. Proton-magnetometer surveys were 

undertaken at several sites in order to assess the usefulness of this 

technique for providing information about archeological resources in the 

El Portal area (see Appendix J). Aside from the technical aspects of 

this system, the proton-magnetometer basically serves the purpose of 

identifying magnetic anomalies that may be due to subsurface cultural 

features. If successful, the method can provide substantial results in 

a relatively short amount of time and with a minimal amount of site dis

turbance. 

Test Excavation. Small test units, measuring 1 m by 2 m, were 

excavated at four sites (4-MRP-182, 183, 250, and 382) to provide addi-
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tional stratigraphic, artifactual, and feature information. These sites 

were selected for this more intensive investigation on the basis of 

their location in priority areas being considered for future develop

ment. For example, plans for expanding sewage treatment facilities at 

4-MRP-183 had already been drafted at the time this project began (see 

below, Chapter 3). 

While the above methodology applies to the general approach taken 

in the present project, not all sites were treated in the same fashion. 

Specific field and laboratory procedures performed for each site are 

summarized in the following chapter by site. 

Potential Results of the Project 

It was anticipated that the implementation of the 1981 El Portal 

Archeological Project would yield not only general data pertaining to 

the location and extent of cultural remains, but also would provide spe

cific details regarding the surface and subsurface components of sites, 

in addition to data suitable for the application of research objectives 

described earlier. Whereas the results of previous archeological sur

veys provided a basic inventory of the sites in El Portal, this project 

attempted to obtain data useful to the concerns of anthropological re

search, cultural resource management, and development planning and de

sign. 

In the perspective of the research goals stated earlier, this proj

ect should serve as a management tool for making decisions to either 

preserve significant archeological elements in situ or to plan for fur

ther, more extensive, archeological investigations in order to mitigate 

the effects of development. 
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Chapter 3 

REPORT OF INVESTIGATIONS 

Ethnohistorical Research 

As part of the research design for the 1981 El Portal Archeological 

Project (Carpenter 1981a), ethnographic and historical information re

garding El Portal was compiled from existing documents and interviews 

with local informants. Prior to this, no formal documentation of this 

sort had been undertaken specifically for the area within the El Portal 

Administrative District. Several ethnohistorical studies have been con

ducted within Yosemite and adjacent areas of the central Sierra, includ

ing those by Bates (1975), Castillo (1978), Hall (1978), Merriam (1917, 

1967), Munoz (1975a, b), and Theodoratus (1976). A useful summary is 

also provided by Napton (1978). Within some of these reports and in 

early historic travelers' accounts (Bunnel 1911), there are brief refer

ences to El Portal, but little detailed information. 

The research for the present project was undertaken by Craig Bates, 

Assistant Curator, Yosemite National Park, and his research assistant, 

Karen Wells. The results of their study have been published under sepa

rate cover (Bates and Wells 1982). Hampered by limited and vague archi

val material and by time constraints, Bates and Wells, nonetheless, were 

able to compile considerable information concerning the late aboriginal 

and early Anglo occupation of El Portal. This material should be useful 

in the development of a program for interpreting and managing historic 

resources in El Portal, as suggested in Chapter 5. 

Particularly relevant to the present investigations are a number of 

references to late 19th/early 20th century aboriginal and Anglo activi

ties taking place on, or in the vicinity of, the nine archeological 

sites studied in the 1981 El Portal Archeological Project. While seldom 

explicit or detailed enough to apply directly to the archeological test

ing undertaken here, these references (including photographs) may prove 

valuable to future investigations involving large-scale data recovery 

and interpretive programs at these sites. It is with this in mind that 

the following references to sites investigated in the 1981 El Portal 

Archeological Project are presented, as abstracted from the report by 
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Bates and Wells (1982). Readers are referred to the complete report for 

sources of the information documented here. 

4-MRP-6 

Shortly after the turn of the century, C. H. Merriam (1917) visited 

El Portal and recorded the names and descriptions of habitation sites 

occupied by the Southern Sierra Miwok at that time or in the recent 

past. There has been some success in associating Merriam's descriptions 

of the locations of these settlements with known archeological sites in 

El Portal (see Napton and Greathouse 1976). Site 4-MRP-6, for example, 

appears to correspond to Merriam's Sal-lah'-to and Sas'-oo-lah, which he 

described as follows: 

Sal-lah'-to: Large village on flat now occupied by the 
railroad terminus at El Portal. The place at the mouth of 
Crane Creek at El Portal is called Sas'-oo-lah; formerly a 
few houses where the hotel [Del Portal Hotel] stable is 
now. 

From unpublished fieldnotes regarding a visit in 1910, Merriam adds 

the following information, apparently about Sas'-oo-lah: 

Immediately below and adjoining Crane Creek is an old 
creek channel boarded by huge mossy boulders and hemmed in 
on both sides by lines of fine mountain live oaks (A. 
chrysolepis). It is by far the most attractive spot 
around El Portal. A few rods farther west is an old Indi
an acorn grinding rock containing 10 mortar holes. 

This latter description would seem to correspond to "Area One" on Nap-

ton's site sketch map for 4-MRP-6 (Napton and Greathouse 1976). In this 

area, two rockshelters (amidst a group of large boulders) and patches of 

midden were observed. The bedrock mortar referred to by Merriam may be 

BRM 11, which, in fact, has 11 mortar holes. 

Aboriginal occupation in the area of 4-MRP-6 continued until after 

World War II, with most of the Miwok cabins located on the west slopes 

bordering Crane Creek. Indian occupants of the area in the 1930s and 

1940s included Lawrence Beale, Irene Harrison, Amy Beale Hillard, Rosie 

Beale, Virgil Brown, Jane Beale, and Nelson Olivers. The probable loca

tions of the foundations, or platforms, of some of their cabins were 

noted by Napton and Greathouse (1976) on their site form for 4-MRP-6. 

Concurrent with the Miwok occupation directly along Crane Creek, 

Anglos settled above and to the west of the creek. As early as 188 5, 
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Leonidas G. Whorton established an 80-acre ranch with a "dwelling house 

and other improvements." Later, a man named A. H. Ward bought this land 

and initiated, through leasing and partnership, the first real Anglo 

development of El Portal. This included the construction and operation 

of the eastern terminus of the Yosemite Valley Railroad (1905-1945) and 

the establishment of the Del Portal Hotel (1907-1917). Both of these 

historic features are mentioned by Merriam (see above), and it is likely 

that their presence (along with associated mining residences, offices, 

and other buildings) had a great effect on any aboriginal archeological 

remains that existed at 4-MRP-6. Development has continued into the 

present era and includes the construction of many residential units. 

The area today is known as El Portal Village. 

4-MRP-178 

No specific reference to the bedrock mortar recorded as 4-MRP-178 

by Napton and Greathouse (1976) was documented. However, the site's 

proximity to the area once occupied by the eastern terminus of the 

Yosemite Valley Railroad Station suggests that it may be part of Merri-

am's Sal-lah'-to (see above). 

4-MRP-179 

This site and the adjacent site of 4-MRP-180 correspond in location 

to part of Merriam's (1917) Po-ko-no, which he described as follows: 

Village on the north side of the Merced a quarter of a 
mile west of El Portal. The flat gravel and pebble bench 
extending along the north side of the Merced for an eighth 
of a mile just below El Portal was known by the same name. 

From this description, it is likely that 4-MRP-179 and 180 relate to the 

portion of Po-ko-no immediately adjacent to the Merced River. The re

mainder of Po-ko-no, on the other hand, is best identified with 4-MRP-

250 (see below). No other ethnohistoric information about the area was 

discovered. 

4-MRP-182 

This site is located in the center of Rancheria Flat, which was an 

important locality for both aboriginal and early Anglo occupation. Mer

riam (1917) describes two Miwok settlements in this area: 
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Choo-pi-tah: Large village on the north side of Merced 
Canyon one or one and a half miles below El Portal, at the 
place called Rancheria Flat (immediately west of the pres
ent Hite Mine and northeast of the bend of the river). 

To-yo'ng-am': Small village on top of a small pointed 
hill on the north side of the Merced at the bend of the 
river just below Hite Mine (really surrounded by Choo-pi-
tah, being situated in the middle of the flat; may have 
been only a roundhouse). 

In addition to 4-MRP-182, two other archeological sites have been re

corded in Rancheria Flat (4-MRP-181 and 382; see Chapter 1, Fig. 2), and 

it is difficult to determine which, if any, of these sites might corre

spond to Choo-pi-tah and To-yo'ng-am. Most likely Choo-pi-tah was lo

cated in the area of 4-MRP-181, which was excavated by Fitzwater (1962) 

and contained evidence of an ethnohistoric occupation. To-yo'ng-am may 

correspond with the hill in the center of Rancheria Flat presently occu

pied by the superintendent's house, which is located just to the west of 

4-MRP-182. If To-yo'ng-am was indeed "surrounded by Choo-pi-tah" as 

Merriam describes it, then both 4-MRP-182 and 382 may be included as 

parts of Choo-pi-tah. 

In a census of Indians living in Yosemite Valley in 1927, both John 

and Lena Brown were recorded as having been born at Rancheria Flat. At 

that time, John was about 70, while Lena was about 40, which would indi

cate that there had been Miwok settlements in the area, at least between 

1857 and 1887. 

There are also references to at least two Miwok burials at Ranche

ria Flat. Chief Dick was reportedly buried in 1911, in a grave north

west of the present superintendent's house, near the corner of Barium 

Mine and River View roads. Another Miwok, George Lee, is reported to 

have been buried somewhere in Rancheria Flat in 1923. Twenty-three bur

ials were revealed by Fitzwater during his excavations at 4-MRP-181, but 

all of these appear to have been prehistoric (Fitzwater 1962). 

The first major Anglo occupation of the area is associated with the 

activities of the National Lead Company, which operated a barium mine on 

the slopes east of Rancheria Flat from 1929 to 1951 (Fig. 4). Merriam's 

references to a "Hite Mine" in the early 1900s could not be substanti

ated in any archival records. The National Lead Company used the Yosem

ite Valley Railroad to transport its ore. The railroad cut across the 
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Fig. 4. Pre-WW II photograph of Rancheria Flat looking north, showing 
the Yosemite Valley Railroad, the National Lead Company barium mine, and 
associated mining residences, cook house, and access roads. 4-MRP-181, 
located in the lower right corner between the railroad and the Merced 
River, probably corresponds to the major part of Merriam's Choo-pi-tah. 
4-MRP-182 is located in the center of the picture between the mine and 
the residences, while 4-MRP-382 is just out of view upslope in the upper 
left corner. The residences are probably located on Merriam's To-yo'ng-
am. Between these and the mine, the barely visible roof of the cook 
house corresponds to the stone foundation on 4-MRP-182. This photo was 
taken by Guy Dunscomb, probably some time in the early 1930s (NPS, 
Yosemite Collections: Catalogue No. 16,986). 
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lower end of the flat and probably was constructed on part of Choo-pi-

tah. The mining company also built several roads on Rancheria Flat, 

including the Barium Mine Road, which presently bisects 4-MRP-182. 

Buildings associated with the mine include residence quarters (on the 

site of the modern superintendent's quarters) and a cook house (see Fig. 

4). The foundation remains visible today in the north part (Area B) of 

4-MRP-182 are very likely those of the cook house. 

Modern development in Rancheria Flat includes the construction (and 

later abandonment) of a sewage treatment plant on 4-MRP-181 and the 

building of various roads, residences, and public buildings. 

4-MRP-183 

This site is located west of Rancheria Flat on an abandoned meander 

bar of the Merced River that Merriam identified as the location of one 

of the most prominent Miwok settlements in El Portal: 

Soo-wut-oo-lah': Large and important village on large 
oak-forested flat on the north side of the Merced, now 
Switch Flat (railroad switch), just west of Hogback Ridge, 
which separates it from Choo-pi-tah. Used to be a round
house (hang-e) here. 

Unfortunately, no other documentation of aboriginal use of this area ex

ists. Merriam's identification of the area as "Switch Flat" refers to 

the use of the land, after ca 1920, as a "Y," for turning trains so that 

they could back the last two miles into El Portal (Fig. 5). 

This area was extensively disturbed by the construction of a waste

water treatment plant in the 1970s. 

4-MRP-250 

Napton and Greathouse (1976) have suggested that the area encom

passed by 4-MRP-250, along with 4-MRP-179 and 180, may represent the 

village identified by Merriam (1917) as Po-ko-no (see above). In his 

unpublished field notes, an unnamed rancheria on or in the vicinity of 

4-MRP-250 is also mentioned: 

At the upper part of the old rancheria about 1/8 mile be
low El Portal station on an open slope where an Indian 
named Johnny Brown and his wife Lena and children spend 
the winter are a number of circular depressions marking 
the sites of former bark houses; and close by is a large 
flat-topped granite rock containing a large number of mor
tar holes. 
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Fig. 5. Pre-WW II photograph of "Switch Flat" or "Railroad Flat," look
ing west, with the Merced River on the left. This was the site of Mer-
riam's Soo-wut-oo-lah (4-MRP-183) and was later used by the Yosemite 
Valley Railroad for turning around incoming trains. Area A of 4-MRP-183 
is located in the triangular area formed by the splitting railroad 
tracks visible in the picture. Area B is just out of view in the lower 
left corner. This photo was taken hy Guy Dunscomb, probably some time 
in the early 1930s (NPS, Yosemite Collections: Catalogue No. 16,987). 
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This description of circular surface depressions corresponds well with 

the central knoll of 4-MRP-250 (see below), while the bedrock mortars 

may correspond to BRMs 10-12, which are, indeed, large and flat with 

many holes. Several local informants agree that John and Lena Brown did 

live at 4-MRP-250 in the early 20th century. 

It is likely that the circular depressions at 4-MRP-250 can be as

sociated with 19th century aboriginal houses. Maria Lebrado (also Maria 

Ydrte), granddaughter of Chief Tenaya (who is chronicled in the writings 

of Bunnel 1911), reports having wintered with her people in El Portal, 

at the base of a trail leading to Foresta, during the mid-19th century. 

While the exact route of this trail is unknown, it is very probable that 

it entered El Portal in the vicinity of 4-MRP-250. Excavations in one 

of the surface depressions at 4-MRP-250, during the present project (see 

below; 4-MRP-250C, EU1), confirmed the presence of a living floor and 

associated hearth and ash pit. Artifacts from these features point to a 

19th century aboriginal occupation. 

Early Anglo habitation of 4-MRP-250 has not been documented, al

though the site's proximity to El Portal Village (4-MRP-6) makes it 

likely that some activity took place in this area. 

4-MRP-362 

The flat on the south side of the river opposite El Portal Village 

and within the boundaries of 4-MRP-362, as defined by Napton and Great-

house (1976), was inhabited in the early 20th century by several Miwok 

families. Merriam (1917) recorded the name of the place as Sit'-ke-

noo'-al'lah, and noted: 

Place and few houses on the south side of Merced River a 
little above (east of) El Portal; now Indian Wilson's 
place. 

Local residents of El Portal refer to this area as the "El Portal 

Rancheria" and confirm that the Wilson family, as well as several other 

Miwok families, lived there from the early 1900s to the 1930s. A 1914 

map of the El Portal Mining Company and Ward Land Company designates the 

area as "Indian Garden" and shows the location of at least three build

ings. Two photographs of the El Portal Rancheria taken in 1928 (Figs. 6 

and 7) show four standing structures as well as a rock wall and apple 

trees, some of which are still present today. The report by Bates and 
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Fig. 6. Photograph of El Portal Rancheria (4-MRP-362) during a coro
ner's investigation of the accidental drowning of three young children 
in April 1928. View is probahly to the north, with the slope shown be
ing on the north side of the Merced River. Photograph in Fig. 7 was 
taken looking south from the group of people depicted here (NPS, Yosem-
ite Collections: Neg. No. 2139). 
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Fig. 7. Photograph of El Portal Rancheria (4-MRP-362) looking south, 
with three buildings, a rock wall, apple trees, and assorted historic 
items visible. Photo taken in April 1928 (NPS, Yosemite Collection: 
Neg. No. 1941). 
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Wells (1982), compiled from archival records, news clippings, and in

formant recollections, gives some of the history of the Native American 

residents of El Portal Rancheria. There is no documentation of Anglo 

settlement in this area. 

4-MRP-363 

This site is a Native American cemetery, which is known to have 

been in use during the early 20th century. It is located upslope from 

the El Portal Rancheria (4-MRP-362). Only one headstone exists pres

ently, and this marks the grave of William Lances, who died in 1930 at 

the age of 60. Documents regarding the burial of people in El Portal 

are generally vague in reference to location, and it is uncertain just 

who else may be buried in this cemetery. The following list of Native 

Americans recorded as being buried in El Portal probably includes some 

or all of the possible interments at the site: 

Infant Beale 1916 
Chief Dick 1911—both of these individuals are 
George Lee 1923—thought to be buried in Rancheria 

Flat. 
Billie Wilson, Jr. 1928 
Mary Jane Oliver 1928 
Margaret Oliver 1928 
William Lances 1930 (headstone present) 
Lena Rube (Brown) Wilson 1930 
Willie Wilson 1930 
Captain Sam 1930 
Tom Lupton 1931 
John Wilson 1937 

4-MRP-382 

There are only ambiguous references regarding aboriginal or Anglo 

occupation at this site, which is located upslope at the northern end of 

Rancheria Flat. Napton and Greathouse suggest that the site may be en

compassed in Choo-pi'-tah, as described by Merriam (see discussion above 

of 4-MRP-182). 

Archeological Research 

Archeological investigations were conducted in one open area (Area 

X) and at nine previously recorded archeological sites in the El Portal 

Administrative District. The sites investigated were 4-MRP-6, 178, 179, 
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182, 183, 250, 362, 363, and 382. In the following paragraphs, the par

ticular field and laboratory analyses initiated at each of these sites 

is reviewed. On the basis of the results of this research, interpreta

tions of the nature, extent, and significance of the sites are also 

made. At all times, the reader is referred to the appropriate appen

dices at the end of the report for more detailed information, interpre

tations, and raw data regarding historic manufactured artifacts (Appen

dix A ) , chipped stone artifacts (Appendices B and C), nonchipped stone 

artifacts (Appendix D ) , human skeletal remains (Appendix E), faunal re

mains (Appendix F), pollen (Appendix G), botanical remains (Appendix H ) , 

and sediments (Appendix I) recovered and analyzed at the various sites. 

Appendix J summarizes the results of the proton-magnetometer survey at 

several sites. As stated at the onset, these appendices form a crucial 

part of this report. Their location together at the back of the report 

is not intended to reflect their lack of importance, but to facilitate 

the future use of this report by specialists interested in particular 

data sets. 

Area X, North of Tennis Courts 

The area located north of the Rancheria Flats tennis courts and 

west of Rancheria Road (see Fig. 2, Area X) was examined for archeologi-

cal material because of its proximity to archeological sites 4-MRP-382 

and 4-MRP-182 and its potential suitability for prehistoric and historic 

occupation. An intensive surface survey was undertaken, and 45 auger 

holes were bored throughout the area. 

This investigation revealed no cultural material, and therefore the 

area has been determined to be of no archeological significance. This 

finding is consistent with previous archeological surveys in El Portal 

(Bennyhoff 1952; Napton and Greathouse 1976) that recorded no cultural 

resources in this vicinity. Although the area is relatively flat and 

has excellent exposure, the dense concentration of small stones and cob

bles, on and immediately below the surface, may have made this area less 

desirable for habitation than other nearby locations. 
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Site 4-MRP-6 

Previous Archeological Investigations. Site 4-MRP-6 was one of the 

first sites recorded in Bennyhoff's (1952) survey of Yosemite National 

Park. At that time, it was described as "a summer campsite on both 

sides of Crane Creek," which drains into the Merced River at this point. 

Areas with ashy midden and bedrock mortars were observed in and around 

some of the houses of the present El Portal Village, which is built on 

part of the site. Artifacts noted included obsidian flakes, scrapers, 

projectile points, and steatite and shell beads. 

More detailed recording by Napton and Greathouse (1976) located two 

rockshelters with associated midden deposits, 16 bedrock outcrops with 

mortars, numerous exposures of subsurface middens and surface lithic 

scatters (unmapped), and the walls and floor areas of historic Indian 

dwellings. One of the bedrock mortars (BRM 2) contained 62 cups. The 

dry-laid stone foundations, attributed by Napton and crew to the 1937 

"Indian Camp," were located on the slope west of Crane Creek and below 

the modern developed area, as were most of the archeological features 

recorded on their site sketch map. Napton and Greathouse's (1976) 

boundary for the site, however, included all of the area of the modern 

El Portal Village west of Crane Creek. Contrary to the earlier survey, 

no cultural remains were noted on the east side of Crane Creek. Subse

quent archeological reconnaissance in conjunction with the burial of 

telephone cable along the east side of Crane Creek (NPS Archeological 

Clearance No. 213) concurred with this latter determination. 

Present Fieldwork. As noted in the research design (Carpenter 

1981a), no systematic subsurface investigation of 4-MRP-6 was planned 

because of both the high concentration of private residential structures 

and associated intrusions and disturbances, and the uncertain priority 

of this area for major development. The present archeological fieldwork 

endeavored to locate more precisely surface cultural features and re

mains by means of an intensive survey and mapping project. Utilizing 

Napton and Greathouse's (1976) sketch maps and descriptions, all of the 

bedrock mortars and the two rockshelters were relocated. In addition, 

specific areas of midden with dense artifact concentrations were exam

ined and mapped. These areas and features are depicted here on Figure 

8. No additional bedrock mortars were discovered. 
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Fig . 8. 4-MRP-6: S i t e Plan. 
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Interpretation and Significance. Site 4-MRP-6 certainly encom

passes one of the largest areas of aboriginal occupation in the El Por

tal area. Both prehistoric and ethnohistoric components are represented 

at the site, and all surface indications point to intensive and repeated 

habitation. The suitability of this general area for occupation is re

flected by the modern El Portal Village, which includes several examples 

of early historic Anglo structures. 

As a result of this long history of occupation, the archeology of 

4-MRP-6 is inherently complex and difficult to evaluate. Modern surface 

and subsurface disturbances and the inability to trace and expose pre

historic occupation levels beneath present residences, severely limit 

the research possibilities for most of the site. 

Relatively undisturbed elements of the aboriginal occupation of the 

site exist at the eastern end of El Portal Village and along the western 

slopes of Crane Creek. Surface and exposed subsurface artifact concen

trations are located there, as well as the two known rockshelters and 

the partially intact remains of the ethnohistoric Indian camp, occupied 

as recently as 1937 (Napton and Greathouse 1976: 63). The rockshelters 

are especially significant, as this type of site feature has not been 

previously investigated in the Yosemite region. Equally important, how

ever, are the ethnohistoric remains inasmuch as the most recent period 

of aboriginal occupation in the El Portal area is poorly documented. 

In the remainder of El Portal Village, we observed only limited 

evidence of aboriginal occupation, mostly in the form of a few flakes 

and dark midden-like soil in some gardens. It is not clear whether 

these items are in situ, however, because it has been documented (Napton 

and Greathouse 1976) that residents of El Portal obtained midden soil 

from other sites (especially 4-MRP-250) to use in their gardens. At any 

rate, the amount of disturbance and construction in the El Portal Vil

lage makes the identification of aboriginal archeological remains in 

this area very difficult. Neither our work nor Napton's survey was able 

to discover clear indications of intact archeological features apart 

from those identified along Crane Creek. 

On the basis of the above, site boundaries for 4-MRP-6, more re

stricted than in Napton's report, are proposed (see Fig. 8). These new 

boundaries represent the area of the site definitely considered to be of 
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significant archeological potential. The only major archeological fea

ture observed in our surface survey which is not included within these 

boundaries is BRM 16, located at the intersection of Foresta and Crane 

Creek roads and associated with a small midden exposure (see Napton and 

Greathouse 1976). While not depicted on our site map, this area should 

also be considered as a discontiguous part of 4-MRP-6 or as an isolated 

bedrock mortar. The reason for the alteration of the previous site 

boundaries (Napton and Greathouse 1976), which incorporated all of El 

Portal Village, is that there is no visible evidence of in situ archeo

logical remains in this area. Nonetheless, recognizing the fact that 

there is always the possibility of buried archeological remains, it is 

recommended that any development planned for El Portal Village, outside 

of the boundaries defined here, should include testing by an archeolo-

gist, on a project-by-project basis. 

Site 4-MRP-178 

Previous Acheological Investigations. Brooks (Bennyhoff 1952) ori

ginally recorded 4-MRP-178 as a village site although only one bedrock 

mortar with six cups was present in the area. Napton and Greathouse 

(1976) relocated the site and mapped the bedrock mortar, but were unable 

to locate any associated artifacts or indications of subsurface depos

its. 

Present Fieldwork. An intensive surface examination in the immedi

ate surroundings and the boring of eight auger holes around the bedrock 

mortar revealed no associated cultural remains. 

Interpretation and Significance. The existing bedrock mortar is in 

an area of historic and modern impact. It is possible that if any cul

tural material once existed at the site, it has since been obliterated 

by this development. It is most likely, however, that 4-MRP-178 is an 

isolated bedrock mortar that may be associated with site 4-MRP-6 nearby. 

If this is the case, the absence of other artifacts probably indicates 

that the area was used only for the grinding of vegetal material, pre-

s umably ac o rns. 

The archeological significance of the bedrock mortar at 4-MRP-178 

lies mainly in its location, the number of cups, and the degree of wear 

within each. This information could be obtained from careful mapping of 
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the boulder surface, in addition to detailed photographs and written 

records. These data might be used in studies of the location and nature 

of use of bedrock mortars and, as suggested by Moratto (1981), for 

future estimates of population size. Culturally, the significance of 

4-MRP-178 also lies in its visibility, as a "monument" to aboriginal use 

of the El Portal area. 

Site 4-MRP-179 

Previous Archeological Investigations. Site 4-MRP-179 was also 

recorded by Brooks (Bennyhoff 1952) as a "small village or campsite," 

but like 4-MRP-178, the only observed features at the site were two bed

rock mortars. Napton and Greathouse (197 6) recorded the mortars (one 

with two cups, and the other with only one cup) and also observed five 

obsidian flakes and a metate fragment along the bank of the intersection 

of Highway 140 and the El Portal Village Road, which is about 100 ft. 

from the mortars (see Fig. 2). In addition, they stated that the pres

ent tenant of the land found projectile points while digging in the yard 

east of his house (the house is 8 ft. from one of the bedrock mortars). 

Present Fieldwork. An intensive surface examination was made, but 

no prehistoric cultural material was found, except the two previously 

recorded bedrock mortars in boulders about 60 ft. apart. Due to the 

close proximity of the modern house, no subsurface augering or testing 

was undertaken. 

Interpretation and Significance. We are in agreement with Napton 

and Greathouse (1976) that this site is probably not distinct from 4-

MRP-180 (see Fig. 2) , on the opposite side of Highway 140, which con

tains 11 bedrock mortars, a surface scatter of ground and chipped stone, 

as well as indications of subsurface deposits. Construction of the 

highway, flooding, and residential development on and in the vicinity of 

this area have, undoubtedly, resulted in considerable disturbance. 

The absence of surface indications of aboriginal occupation other 

than the two bedrock mortars suggests that the area of 4-MRP-179 was a 

peripheral activity locus. If this is the case, the mortars may repre

sent the only cultural resource of 4-MRP-179, and their significance is 

similar to that of 4-MRP-178 (see above). On the other hand, the report 

of subsurface material by the local resident could indicate the presence 
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of a buried occupation midden. In light of these two possibilities, the 

real significance of 4-MRP-179 cannot be assessed until subsurface test

ing is authorized and conducted. 

Site 4-MRP-182 

Previous Archeological Investigations. Site 4-MRP-182 (Fig. 9) was 

located during Bennyhoff's (1952) survey of El Portal on a slope about h 

mi. north and above the Merced River in the area known today as Ranche-

ria Flat. Obsidian debitage and tools were observed on the surface of a 

dark brown loam (midden), in association with one bedrock mortar with 

eight cups. 

In 1959, Fitzwater (1962: Appendix 1) states that he dug a test pit 

at 4-MRP-182, in conjunction with salvage excavations at 4-MRP-181, 

which is located about 300 yd. downslope from the site. However, nei

ther the description of the location of 4-MRP-182 nor the nature of the 

surface and subsurface archeology, as described by Fitzwater, is consis

tent with previous survey reports and the findings of this project. 

This suggests that the location of Fitzwater's test pit was mistaken (no 

map was provided). 

Napton and Greathouse (1976) revisited 4-MRP-182 and recorded the 

site as two areas divided by the Barium Mine Road as it curves between 

Foresta Road and Rancheria Flat Road. Area A, an open grassy meadow to 

the south of the road, was reported to contain a cluster of three bed

rock mortar groups (BRMs 1-3: total of 22 cups), a surface scatter of 

obsidian and chert, and indications of subsurface archeological remains 

in a dark brown humus deposit. Area B on the north side of the road had 

lithics, one bedrock mortar group (BRM 4: 11 cups), and, in addition, 

the foundation of a historic building. 

James Hewitt (1976) of the Western Archeological and Conservation 

Center, conducted soil tests at 4-MRP-182, as part of a larger study to 

assess the feasibility of such tests for determining the extent and 

depth of archeological deposits. A phosphate analysis of the soil along 

two linear transects across Area A of the site demonstrated that phos

phate concentration was higher at the site than in the surrounding 

native soils. Moreover, as the presumed boundaries of the site were 

approached, the concentration decreased. A single test hole revealed 

archeological material to a depth of at least 75 cm. 
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Fig . 9. 4-MRP-182: S i t e Plan. 



Present Fieldwork. Our archeological investigations at 4-MRP-182 

(Fig. 9) focused primarily on Area A of the site (south of the Barium 

Mine Road) and included both surface and subsurface recovery of arti

facts. In Area B, the previously recorded bedrock mortar group was 

relocated. In addition, the stone/concrete foundation in this area is 

tentatively identified as the cookhouse of the National Lead Mine Compa

ny, located in the area during the early 20th century (see Fig. 4). 

A surface collection in Area A over a gridded area 45 m (north-

south) by 40 m (east-west) was followed by a proton-magnetometer survey 

and auger borings in the same control area (see Fig. 9). Based on the 

results of these preliminary analyses, two 1 m by 2 m test pits were 

placed in areas which indicated a high concentration of artifacts and 

midden refuse material of considerable depth. These excavation units 

(EU1 and 2) were dug with trowels in arbitrary horizontal 5 cm levels, 

below a pit datum set at 5 cm above the present ground surface at the 

highest corner of the square. Because the present ground surface slopes 

to the south, the full horizontal extent of the pits was not under exca

vation until Level 10 (50 cm BD) in EU1 and Level 6 (30 cm BD) in EU2. 

All sediment was dry-screened through a 1/8-in. mesh, and provenience 

was recorded by 5-cm levels. 

Discussion. Both the surface collection and auger study showed 

that the highest density of artifacts for Area A was about 15 m west of 

the bedrock mortar groups. The auger borings revealed a meter's depth 

of dark midden in this area. While nearly all of the borings at the 

site (262 of 291 holes) contained at least some artifactual material, it 

was possible to detect a decreasing quantity of artifacts (primarily 

obsidian flakes) in contours emanating from this central area. Inter

estingly, the auger holes and surface collections in the immediate 

vicinity of the bedrock mortar group turned up only small quantities of 

artifacts, indicating that the primary locus for occupation was situated 

in the vicinity, but away from these features. The proton-magnetometer 

survey of the surface of this site was less successful than in other 

areas, probably due to localized concentrations of historic metal debris 

(see Appendix J). 

Material in the surface and auger collections is made up primarily 

of chipped stone debitage and tools (almost exclusively obsidian, with 
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two pieces of chert and one of basalt represented). In the surface col

lection, 231 pieces of debitage (60 percent of which is less than 1 cm 

in maximum dimension), 12 retouched flakes, and 6 biface fragments were 

recovered. One thousand, eight hundred and fourteen pieces of debitage 

were recovered from the auger holes, as well as 27 retouched flakes and 

14 biface fragments. None of the biface fragments in either the surface 

or auger collection could be identified to a type of projectile point, 

although both small and large points were represented. In addition to 

chipped stone, a few fragments of animal bone (mostly burnt), one possi

ble mano fragment, and a small number of historic metal objects were 

recovered in the auger and surface collections. A midshaft segment of a 

human right tibia, brought up in one auger hole, indicated the presence 

of inhumations at the site (see Appendix E). Also noteworthy among the 

nonchipped stone materials is a small bone awl tip made from a mammal 

longbone shaft fragment. This and a more complete awl from 4-MRP-250C 

are the only bone tools which were recovered in the 1981 El Portal 

Archeological Project. 

A summary of the artifacts recovered from the two excavation units 

is presented by 5-cm levels in Tables 2 and 3. EU1 was excavated to 

culturally sterile sediment at a depth of 205 cm BD. Stratum A of this 

unit (Levels A-1 to 35, 5-180 cm BD) was composed of a black to dark 

olive, semicompact, sandy loam to loamy sand, generally rich in arti

facts, fragments of bone, possible fire-cracked granitic rock fragments, 

and charcoal flecks. This type of sediment is generally referred to in 

the Yosemite archeological literature as "midden." At about Level A-27 

(135 cm BD), large granitic boulders appeared in the south half of the 

unit, and by Level A-29 (145 cm BD), patches of a lighter, grayish 

brown, loamy sand were distributed in some areas of the unit, in associ

ation with fragments of decomposing granite. The change to Stratum B 

(Levels B-l to 5, 180-205 cm BD) was marked by the predominance of a 

grayish brown, loamy sand to sand and an increase in the amount of small 

stones, representing the decomposing granitic bedrock. By Level B-2 

(185 cm BD), bedrock had been reached in the southern half of the exca

vation unit, and digging proceeded only in the northern half to a depth 

of 205 cm BD (Level B-5). Chemical and physical soil analyses were per

formed on samples from both Strata A and B, and these are presented in 
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Table 2 
ARTIFACT SUMMARY: 4-MRP-182A, EU1 

CHIPPED STONE 
FLAKE GROUND FAUNAL HUMAN HISTORIC 

LEVEL CM BD BIFACES* TOOLS FLAKES STONE BONE BONE METAL GLASS COMMENT 

A-l 5-10 5 

A-2 10-15 1 10 1 

A-3 15-20 21 1 

A-4 20-25 6 

A-5 25-30 24 Pollen sample (App.G) 

A-6 30-35 3 3 120 4 2 

A-7 35-40 2 61 3 

A-8 40-45 99 1 5 

A-9 45-50 2 166 5 15 

Complete 1 x 2 m unit 
A-10 50-55 8QDSN) 6 286 1 27 under excavation at 

this point 

A-ll 55-60 2 52 

A-12 60-65 1 3 188 1 

*Typed projectile points: DSN = Desert Side-notched; SCB = Sierra Concave-base; EE = Elko Eared 



Table 2—Continued 

>.o 

CHIPPED STONE 
FLAKE GROUND FAUNAL HUMAN HISTORIC 

LEVEL CM BD BIFACES TOOLS FLAKES STONE BONE BONE METAL GLASS COMMENT 

A-13 65-70 2 2 336 5 

A-14 70-75 2 3 245 3 

A-15 75-80 2 3 200 2 

A-16 80-85 3 208 

A-17 85-90 1 1 288 2 6 1 

A-18 90-95 3(2SCB) 1 137 3 

A-19 95-100 2 201 1 15 

A-20 100-105 3 93 8 

A-21 105-110 3(1SCB?) 3 106 1 12 1(2?) Pollen sample (App.G) 

A-22 110-115 2 5 222 20 1 

A-23 115-120 1 133 15 1 

A-24 120-125 3 191 2 

A-25 125-130 1 1 129 1 13 Metate fragment 

A-26 130-135 2 2 106 13 



Table 2—Continued 

o 

CHIPPED STONE 
FLAKE GROUND FAUNAL HUMAN HISTORIC 

LEVEL CM BD BIFACES TOOLS FLAKES STONE BONE BONE METAL GLASS COMMENT 

A-27 135-140 3 77 11 

A-2S 140-145 2 90 11 

A-29 145-150 3(1EE) 2 133 1 30 

A-30 150-155 1 48 8 

A-31 155-160 2 3 93 2 

A-32 160-165 2 165 33 

A-33 165-170 2 1 67 4 Pollen sample (App.G) 

A-34 170-175 1 L10 2 

A-35 175-180 1 1 107 4 

B-l 180-185 52 1 

North half of unit 

B-2 185-190 27 2 excavated only from 

this point on 

B-3 190-195 1 83 Pollen sample (App.G) 

B-4 195-200 5 



Table 2—Continued 

CHIPPED STONE 
FLAKE GROUND FAUNAL HUMAN HISTORIC 

LEVEL CM BD BIFACES TOOLS FLAKES STONE BONE BONE METAL GLASS COMMENT 

B-5 200-205 Sterile sediment 

TOTAL 39 67 4,692 7 241 4(5?) 49 



Table 3 
ARTIFACT SUMMARY: 4-MRP-182A, EU2 

*Typed projectile points: DSN = Desert Side-notched; SCB = Sierra Concave-base; ECN = Elko Corner-notched; 
SCS = Sierra Contracting Stem 

CHIPPED STONE 
FLAKE GROUND FAUNAL HUMAN HISTORIC 

LEVEL CM BD BIFACES* TOOLS FLAKES STONE BONE BONE METAL GLASS COMMENT 

Flotation sample A _ 1 5"10 1 2 57 6 ( A p p > H ) f{ 

A-2 10-15 2 28 3 

A-3 15-20 l(DSN) 137 8 1 2 

A-4 20-25 1 2 111 4 3 

A-5 25-30 1 1 213 V^ll™ ^ ^ 
(App.H) |i 
Complete 1 x 2 m unit 

A-6 30-35 1(SCB?) 3 192 10 under excavation at 
this point 

A-7 35-40 1 185 8 1 

A-8 40-45 1 1 175 2 11 Steatite bowl frag-

ments 

A-9 45-50 1 3 200 19 

A-10 50-55 1 3 199 10 



Table 3—Continued 

CHIPPED STONE 
FLAKE GROUND FAUNAL HUMAN HISTORIC 

LEVEL CM BD BIFACES TOOLS FLAKES STONE BONE BONE METAL GLASS COMMENT 

A 11 rr en / o oo/ oo Flotation sample 
A-ll 55-60 4 2 224 22 ,. „. 

(App.H) \ 

A-12 60-65 2 3 188 16 1 

A-13 65-70 3 3 130 2 4 

A-14 70-75 1 3 175 1 11 1 

A-15 75-80 2 4 164 12 

A-16 80-85 7 160 1 28 Steatite bowl fragment 

A_17 85-90 2(1ECN) 1 159 1 22 Flotation sample 
(App.H) 

A-18 90-95 l(SCS) 4 79 1 10 

A-19 95-100 4 123 1 26 

A-20 100-105 2 2 81 27 1 

A-21 105-110 1 111 16 

A-22 110-115 32 

A-23 115-120 1 2 40 12 Flotation sample 
(App.H) .; 



Table 3—Continued 

4>-

CHIPPED STONE 
FLAKE GROUND FAUNAL HUMAN HISTORIC 

LEVEL CM BD BIFACES TOOLS FLAKES STONE BONE BONE METAL GLASS COMMENT 

A-24 120-125 2 15 11 

Bedrock or large gra-
A-25 125-130 8 4 nitic boulder over 

entire unit 

TOTAL 26 55 3,186 9 300 4 6 



Appendix I. The observed contact between the two strata appears to be 

gradual and mixed. The texture and color of Stratum A reflects the 

influence of more intense human occupation in the locality. Stratum B 

is similar to sediments found in offsite locations in the El Portal 

area. 

EU2 was excavated to the surface of a large granitic boulder at a 

depth of 130 cm BD. This rock first appeared at Level A-16 (80-85 cm 

BD) in the southwest corner of the pit and gradually was exposed over 

almost the entire bottom of the unit. The sediments in this excavation 

unit were in all ways similar to Stratum A of EU1. The sediments desig

nated Stratum B in EU1 do not occur in EU2, although there was an in

crease in decomposing granitic rock in the lowermost levels of the unit. 

While no features were recognized in either of the two excavation 

units, a rich variety and quantity of objects was recovered (see Tables 

2 and 3). On the basis of projectile point typology, components of both 

the prehistoric Mariposa and the earlier Crane Flat complexes appear to 

be represented. Specifically, two Desert Side-notched points recovered 

(see Appendix B, Figs. 18e and f) are indicative of the presence of the 

former, while the four larger Sierra Concave-base, one Sierra Contract

ing Stem, and two Elko points (see Appendix B, Figs. 19a-e, g, and i) 

have been associated with the latter (Fitzwater 1962; Bennyhoff 1956; 

Moratto 1981). Historic period artifacts are restricted, in 4-MRP-182A, 

to the uppermost levels and were most abundant just below the ground 

surface. The presence of 27 nails in Level A-10 of EU1 is misleading, 

inasmuch as they were located just below the surface, but were recovered 

in the downslope end of the pit, which was not excavated until Level 10. 

Both the type and limited occurrence of historic artifacts argue against 

any substantial historic occupation in Area A of 4-MRP-182. 

The chipped stone assemblage from 4-MRP-182A reflects an emphasis 

on obsidian and a bifacial knapping technology throughout the period of 

occupation represented. In both excavation units, there was a trend 

towards decreasing size in the debitage and discarded flake tools over 

time, from the earlier to the more recent levels. This trend may be the 

result of a combination of factors, including the production of smaller 

points (and, hence, smaller debitage) and the selection of previously 

discarded flake blanks and tools for projectile point manufacture (see 
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Appendix B.) This temporal pattern is apparent, in varying degrees, in 

all the tested sites that contained sufficient depth and sample sizes. 

As such, the pattern may provide an added dimension to chronological 

studies in the El Portal area. 

Patterning in the vertical distribution of the small quantity of 

ground stone is also apparent, with the majority of manos and mano frag

ments occuring in the lower levels of the site, in association with the 

larger projectile points (Appendix D). A single metate fragment was re

covered in EU1, Level A-25 (125-130 cm BD). These findings are in 

agreement with previous archeological work in the region in which manos 

and metates have been associated primarily with earlier periods of pre

historic occupation. 

Preservation of organic material at 4-MRP-182A appears to be quite 

good, with both bone (Appendix F) and pollen (Appendix G) represented. 

Analysis of flotation samples from EU2 for botanical remains was dis

appointing, however, because most specimens appeared to be modern intru

sions (Appendix H ) . Most of the bone sample is made up of small uniden

tifiable fragments of burnt bone from large mammals (probably deer). 

Identifiable animals Include mule deer, Western spotted skunk, cotton

tail rabbit, squirrel, woodrat, and bird. Some of the bone shows marks 

of butchering and marrow removal. Larger quantities of bone were recov

ered from the lower half of the midden, suggesting temporal variation in 

either the population size, reliance on meat protein, or butchering pat

terns (see Appendix F). 

Pollen analysis of four samples from varying depths in EU1, as well 

as one sample from the modern surface to the west of the site, reveal 

good, though not excellent, pollen preservation (Appendix G). While in

terpretation is limited by the small number of samples analyzed, there 

appears to be significant divergence between the modern pollen spectra 

and those obtained from the test pits. Specifically, the modern pollen 

assemblage is characterized by more arboreal pollen. The higher per

centage of herbaceous pollen in the site deposits (particularly the sam

ples from the lowermost level) may reflect either climatic change or 

cultural disturbance (such as burning), which would promote more open 

vegetation. 
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The presence of human burials at 4-MRP-82, suggested by the tibia 

fragment recovered during augering, was supported by more finds in the 

excavation units. Human remains in the excavation units are represented 

by nine specimens, five of which are teeth (Appendix E). One left lower 

lateral incisor from EU2, Level A-12, is shovel-shaped and most likely 

belongs to an American Indian individual. While these remains imply the 

presence of human burials in the site, no articulated skeletons or indi

cations of burial pits were encountered in the excavation units. Other 

data, including obsidian hydration analysis (Appendix C) , suggest that 

the deposits of the site are partly mixed. This may account for the 

dispersed nature of the human skeletal remains. 

Finally, evidence of frequent fire is reflected in the high inci

dence of fire-cracked rock (both natural and worked) and the ubiquitous 

presence of small dispersed flecks of charcoal and charred wood (both 

macroscopic and microscopic). None of the individual pieces was large 

enough for conventional C-14 dating or was associated with any defined 

cultural features. Given the possibility of mixing, it was determined 

that any combining of charcoal samples would lead to highly suspect 

dates, and therefore, no C-14 dating was carried out. These products of 

burning may represent dispersed hearths or more widespread controlled or 

uncontrolled fires across the site. Expectedly, the types of woods rep

resented are predominantly oak and pine (Appendix H). The fire-cracked 

rock, in part, presumably relates to the ethnographically documented 

stone-boiling technique for cooking which was prevalent among California 

Indian groups. 

Interpretation and Significance. Site 4-MRP-182 encompasses a rel

atively small area, yet contains evidence of a long history of use, 

resulting in up to 2 m of midden in some areas and culminating in an 

early 20th century occupation. Repeated use of the area has, undoubted

ly, led to some mixing of the site's deposits, and adverse impact is 

clearly visible in the form of the Barium Mine Road, which effectively 

bisects the site. Nonetheless, the site's integrity (at least in Area 

A) appears to be intact, as shown by trends in the vertical distribu

tions of several artifact classes. Typical artifacts representing both 

the prehistoric Crane Flat and Mariposa complexes are present in ex

pected stratigraphic order, with the earlier component probably making 
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up the greater part of the site's depth. No absolute dates are availa

ble for the site, but the obsidian hydration band analysis of a sample 

of 40 flakes is not inconsistent with an early date for the majority of 

the deposits at the site (see Appendix C). The hydration analysis, how

ever, is far from consistent enough to reliably apply a chronometric 

calibration, and it is possible that variables other than time play a 

major role in obsidian hydration at El Portal (see Chapter 4). 

Activities represented in the artifact assemblage from 4-MRP-182A 

include knapping (both percussion and pressure flaking), butchering and 

cooking of animals, processing of plant materials (with mano and metate 

and mortar and pestle), basketry making or sewing (reflected by a single 

awl), and burial of the dead. Although no intact cultural features were 

observed, this range of activities suggests that 4-MRP-182A was a habi

tation site in prehistoric times. The probability exists that preserved 

features (hearths, house floors, pits, etc.) can be found in other areas 

of the site. It is worth noting that Napton and Greathouse (1976) sug

gest that 4-MRP-182 is equivalent to Merriam's site To-Yo-ng-an, which 

he recorded as having a Miwok ceremonial roundhouse (see above). No 

evidence of this roundhouse was observed in our investigations, but 

greater lateral exposure of the site might also reveal the presence of 

this feature. It is also possible, however, that the site of To-Yo-ng-

an is actually west of 4-MRP-182 on the small hill where the park super

intendent's house is presently located. 

The significance of 4-MRP-182, as revealed in the excavations in 

Area A, lies in the good preservation of artifactual material and con

textual associations. Also important is the apparently large component 

of early prehistoric occupation of the site, a period of time which is 

in need of further definition (Moratto 1981). If some of the charcoal 

samples from 4-MRP-182 can be associated with undisturbed features, it 

may be possible to establish an absolute chronology for the prehistoric 

occupation at El Portal, based on this site. Finally, the likelihood of 

intact Indian burials in the immediate area makes the site both impor

tant, archeologically, and significant to the local Native American pop

ulation. 
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Site 4-MRP-183 

Previous Archeological Investigations. The area of 4-MRP-183 has 

been visited repeatedly by archeologists, beginning with Fischer's (Ben-

nyhoff 1952) recording of the site in the early 1950s. The site is sit

uated on a sandy alluvial terrace on the north bank of the Merced River 

surrounded on three sides by a geologically resistent outcrop known as 

Hogback Ridge. The area of the site is locally known as "Switch Flat" 

or "Railroad Flat" (see Fig. 5) because of its use for operation of the 

El Portal railroad facilities in the early 20th century. Fischer docu

mented the aboriginal occupation of the area by the recovery of obsidian 

flakes and tools (including projectile point fragments) from the surface 

of the site. 

In 1959, Fitzwater's crew, which was conducting salvage excavations 

at nearby 4-MRP-181, excavated a single 3 ft. by 3 ft. test pit in the 

"northwestern quadrant of the site" (Fitzwater 1962). Only one small 

obsidian flake was recovered, although the test pit was dug to a depth 

of 3 feet. Based on this, the scarcity of undisturbed localities, and 

the paucity of artifacts on the surface, Fitzwater concluded that "con

struction of railroad facilities and subsequent removal of large quanti

ties of earth for road fill accounts for the total destruction of this 

site" (Fitzwater 1962). 

Approval for the construction of a wastewater treatment plant at 

Railroad Flat was issued in 1972 on the basis of Fitzwater's report. 

When previously undescribed features of 4-MRP-183 became apparent in the 

course of this construction, a series of archeological investigations 

was carried out (Napton and Greathouse 1976; Hewitt 1976; Kelly 1976). 

Two bedrock mortars were located, one of which had been moved in the 

course of construction activities. Scattered exposures of subsurface 

occupational horizons were observed, primarily in bulldozer trench cuts, 

and artifacts and midden-like sediment were noted in backdirt piles 

(Napton and Greathouse 1976). This information suggests that Railroad 

Flat was once the site of considerable prehistoric occupation and that 

most of the archeological material is now disturbed or buried under the 

existing National Park Service facilities. However, two relatively un

disturbed areas along the western and northeastern boundaries of the 

site do exist, and these became the focus of the present investigations. 
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These are labeled Area A (4-MRP-183A) and Area B (4-MRP-183B) in Figure 

2 (see also Fig. 5). 

One of the two bedrock mortars (BRM 2: 4 cups) discovered in 1976 

is associated with Area A. Hewitt (1976) describes moderately high 

phosphate concentrations in sediment cores, in conjunction with darker 

colored soil in the vicinity of this BRM but does not mention any arti

facts. In 1978, the area was inspected for archeological remains before 

being used for wood storage. Roger Werner of the Western Archeological 

and Conservation Center (Archeological Clearance 137-78-YOSE) found only 

two obsidian flakes on the surface and described the area as having been 

adversely impacted by vehicular travel. 

Area B has not been previously described in detail but includes a 

concentration of partially exposed, granitic boulders and smaller rocks 

covered with a dense stand of live and poison oak. It has been sug

gested previously that the dark, silty soil in this area is possible 

occupational midden, although no artifacts or cultural features have 

been noted. This area was included within the scope of the present 

project because of imminent plans to construct sewage sludge-drying beds 

in the vicinity. 

Present Fieldwork. The present investigation of Area A involved a 

surface survey and auger sampling grid covering the triangular area 

defined by the intersections of Foresta and Spur roads and a dirt road 

between the two. A grid of 54 5 m by 5 m squares was laid out in the 

area, and the center of each was tested with an auger boring. Twenty-

five of the 54 squares were also selected for surface collection. On 

the basis of the paucity of the cultural material recovered, no excava

tion units were placed in the area at this time. 

Surface examination of Area B included an intensive "hands-and-

knees" search of the ground surface under the duff accumulation in the 

vicinity of the granitic boulders and dense vegetation. Augering in the 

area of the boulders was unsuccessful due to the concentration of stone. 

Auger borings were made, however, along two lines in the open areas 

around the boulder outcrop. Despite minimal evidence of cultural mate

rial, four excavation units (three 1 m by 2 m and one 1 m by 1 m) were 

placed in Area B to determine the archeological character of the subsur

face deposits. The purpose of the excavations was to issue archeologi-
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cal clearance for the proposed construction. Three of the units were 

excavated in 10-cm levels and one of the units in 20-cm levels below the 

ground surface. All sediment was dry-screened through an 1/8-inch mesh. 

Discussion. 

Area A. The surface examination of Area A revealed a very light 

scatter of artifacts and an additional, previously unrecorded, small 5-

cup bedrock mortar (BRM 3) in the northeast corner of the area. Twenty-

one of the 25 surface collection units yielded at least one artifact, 

but the most dense concentrations were only five small pieces of obsidi

an in two of the 5 m by 5 m units. Obsidian debitage makes up the 

majority of the 53 objects collected, with the remainder comprising four 

chipped obsidian tools, one mano (see Appendix D), one piece of leaded 

glass, one square-cut nail, and a small chunk of slag. The obsidian 

tools include two small retouched flakes and one notch and the mostly 

complete midsection of an unfinished biface (width: 2 cm; thickness: 

0.7 cm). No clear patterning in the overall distribution of the surface 

artifacts was observed, although both of the scraper/knives were col

lected in close proximity to the newly discovered bedrock mortar. There 

was evidence of surface disturbance throughout Area A due primarily to 

the use of the area for wood piling. 

Only four of the 54 auger holes yielded artifacts (one obsidian 

flake each), and one contained flecks of charcoal. All four of the 

artifacts were situated near the present ground surface. The average 

depth of the auger holes was 25 to 35 cm below the present ground sur

face. Unconsolidated stream gravels prevented further penetration. In 

some areas, however, a depth of up to 75 cm was reached. The sediment 

in these areas consisted of a topsoil of brown, loamy sand overlaying 

alluvial sand. Darker patches of soil were observed in the vicinity of 

the two bedrock mortars, but they were not comparable to the dark, sandy 

loam "midden" at either 4-MRP-182A or 250C. 

Area B (Fig. 10). Surface examinations in Area B recovered only 

six obsidian artifacts. All of these were located near auger line B to 

the south of the boulder outcrop adjoining the presumed major site area 

disturbed by construction of the wastewater treatment plant. The arti

facts were obsidian and included four flakes, one retouched flake, and 

one unfinished projectile point made on a flake blank. The intended 
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product of the latter artifact appears to have been a corner-notched 

point, with one basal notch clearly fashioned. Marginal pressure flak

ing occurs on two lateral edges, and the tip of the point has been 

snapped off, probably the cause for its discard. In addition, one pre

viously unrecorded, 3-cup, bedrock mortar (BRM 4) was discovered in this 

area (see Fig. 10). No cultural material was recovered from the auger 

borings in Area B. 

The results of excavations of the four test pits (EU1-4) in 4-MRP-

183B are presented here in Tables 4 to 7. The chipped stone and small 

amount of historic manufactured items recovered from these excavation 

units are described in Appendices A and B. 

EU2 (1 m by 2 m) was located in the boulder outcrop towards the 

northwest end of Area B. This area was selected for testing because of 

the presence of the very dark, grayish brown, humic soil (Stratum A, 

Levels 1-3, 0-60 cm BS), which has traditionally been associated with 

archeological occupations in Yosemite. Excavation in this unit pro

ceeded in 20-cm levels because of the high concentration of stone (rang

ing from pebbles to river cobbles) and the low concentration of arti

facts mixed in the loamy sand matrix. At 60 cm BS, the sediment became 

mottled with lighter brown, sandy sediment and the products of decompos

ing granite (Stratum B, Level 1, 60-80 cm BS). Excavations were halted 

at 80 cm below the surface after no artifacts had been recovered in the 

preceeding 20 cm, and small granitic boulders covered most of the floor 

of the excavation unit. As shown in Table 5, only six pieces of obsidi

an were recovered in EU2, including five pieces of debitage (all less 

than 1 cm in maximum dimension) and one retouched flake. 

Originally planned as a control unit, EU1 (1 m by 2 m) was exca

vated in 10-cm levels in the open area east of the boulder outcrop where 

neither surface examinations or augering had revealed cultural remains. 

Unexpectedly, a moderate quantity of obsidian (366 pieces) was recovered 

to a depth of 1.5 m below the existing ground surface. Three natural 

strata were defined, although the contacts between these were not sharp. 

Stratum A (Levels 1-4, 0-40 cm BS) contained a loamy sand with some top-

soil development, although the soil was less humic and dark than that in 

EU2. Stratum B (Levels 1-4, 40-80 cm BS) had a higher sand content than 

Stratum A, and the color of the sediment was more reddish brown than 
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Fig . 10. 4-MRP-183B: S i t e Plan. 



Table 4 
ARTIFACT SUMMARY: 4-MRP-183B, EU1 

CHIPPED STONE 
FLAKE GROUND FAUNAL HUMAN HISTORIC 

LEVEL CM BS BIFACES TOOLS FLAKES STONE BONE BONE METAL GLASS COMMENT 

A - l 0-10 3 1 2 

A-2 10-20 23 9 4 

A-3 20-30 25 

A-4 30-40 17 

B- l 40-50 22 

B-2 50-60 35 

B-3 60-70 1 30 Rock f e a t u r e 

B-4 70-80 66 Rock f e a t u r e 

C-l 80-90 31 

C-2 90-100 27 

C-3 100-110 14 

C-4 110-120 32 

C-5 120-130 24 

C-6 130-140 12 

C-7 140-150 4 

TOTAL 1 365 10 6 



Table 5 
ARTIFACT SUMMARY: 4-MRP-183B, EU2 

Ul 
Ul 

CHIPPED STONE 
FLAKE GROUND FAUNAL HUMAN HISTORIC 

LEVEL CM BS BIFACES TOOLS FLAKES STONE BONE BONE METAL GLASS COMMENT 

A-l 0-20 1 2 

A-2 20-40 1 

A-3 40-60 2 

B-l 60-80 Sterile sediment 

TOTAL 1 5 



Table 6 
ARTIFACT SUMMARY: 4-MRP-183B, EU3 (1 m x 1 m) 

CHIPPED STONE 
FLAKE GROUND FAUNAL HUMAN HISTORIC 

LEVEL CM BS BIFACES* TOOLS FLAKES STONE BONE BONE METAL GLASS COMMENT 

A-l 0-10 3 1 

A-2 10-20 7 

A-3 20-30 1 (cb) 1 11 

B-l 30-40 6 

B-2 40-50 19 

B-3 50-60 22 

B-4 60-70 17 Rock feature 

B-5 70-80 12 

C-l 80-90 14 

C-2 90-100 19 

C-3 100-110 7 

C-4 110-120 6 

TOTAL 1 1 143 1 

*Typed projectile point: cb = Concave based point (Concave Based/Sloping Shoulders?) 



Table 7 
ARTIFACT SUMMARY: 4-MRP-183B, EU4 

CHIPPED STONE 
FLAKE GROUND FAUNAL HUMAN HISTORIC 

LEVEL CM BS BIFACES TOOLS FLAKES STONE BONE BONE METAL GLASS COMMENT 

A-l 0-10 Sterile topsoil 

A-2 10-20 2 

A-3 20-30 2 

A-4 30-40 2 

A-5 40-50 1 

TOTAL 7 



dark, grayish brown. Stratum C (Levels 1-7, 80-150 cm BS) was a loose, 

alluvial, brown sand with some coarse sand intrusions. Throughout the 

sequence, waterworn pebbles and small cobbles occurred in moderate quan

tities. The excavations halted at a level where small boulders covered 

50 percent of the square, and the artifact count dropped significantly. 

The deposits, as a whole, are consistent with an alluvial depositional 

environment that has subsequently experienced some pedogenic weathering 

and soil aggradation. 

The artifacts from EU1 are all chipped stone with the exception of 

some amber glass fragments (beer bottle?) and ,22-caliber cartridges 

found in the top 20 cm of the unit. Included in the chipped stone col

lection are 364 obsidian flakes and flake fragments, 1 large basalt 

flake from the very bottom of the unit, and 1 edge fragment of an unre

fined percussion flaked obsidian biface. The highest density of arti

facts (66 pieces of obsidian) occurs in Level B-4 (70-80 cm BS) where a 

feature was also defined. This feature consisted of a pile of blocky 

rock fragments and cobbles, which were partially exposed in the west 

wall of the excavation unit. Some of these appeared fire-cracked, and a 

slightly darker stained sediment was observed around the area of the 

feature. 

In order to define the feature more fully, a 1 m by 1 m unit (EU3) 

was opened adjacent to EU1. The same strata (A, B, and C) were defined 

in EU3 as in EU1. In EU3, however, Stratum A was shallower (Levels 1-3, 

0-30 cm BS), while Stratum B was thicker (Levels 1-5, 30-80 cm BS). 

Stratum C (Levels 1-4, 80-120 cm BS) was excavated to a depth of only 

120 cm BS, where the artifact count fell significantly. 

In Level B-4 (60-70 cm BS) of EU3, a roughly circular concentration 

of cobbles and other rock (about 75 cm in diameter) was encountered. 

Although this concentration was approximately at the same level as the 

rock pile in EU1, it was not entirely contiguous with this pile. Remov

al of the stones revealed no charcoal or evidence of fire-hardened or 

reddened earth. Samples of some of the blocky rock fragments were iden

tified in the laboratory as metamorphic and containing a high percentage 

of iron and/or hematite. These qualities would explain both the nature 

of the breakage (by exfoliation) as well as the red color observable on 

the stone surface. Therefore, there is no strong evidence that these 
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rocks were actually fire-cracked. Because of the absence of clear evi

dence of burning, and the abundance of naturally occurring cobbles in 

the site matrix, the feature is not considered a hearth or pile of 

hearth rocks, as was previously suspected (Carpenter 1981b). One expla

nation for this configuration is that the rocks were once clustered 

around a large tree root, which has since decayed, leaving the observed 

stain in the soil. 

The artifacts from EU3 were, in most respects, comparable to those 

in EU1 and similarly restricted to a small quantity of chipped stone—in 

this case, all obsidian. Noteworthy is a single, complete, projectile 

point from Level A-3 (Appendix B, Fig. 18q). This point has a slight 

basal concave notch and sloping shoulders. Its relative thickness and 

"stubby" appearance suggest that it might be reworked. Elsewhere in the 

Central Sierra (for example, Peak 1981), this style of point has been 

referred to as Sloping Shoulder/Notched Base, and compared with Morat-

to's (1972) Pinto sloping shoulder points from the Buchanan Reservoir. 

Its chronological significance and validity as a type seem uncertain, 

however. The Buchanan specimens were found in deposits probably dating 

to A.D. 500 to 800 (Moratto 1972: 262), indicating that the morphologi

cal similarity to Pinto points is probably fortuitous. 

The remaining 1 m by 2 m excavation unit at 4-MRP-183B, EU4, was 

positioned about 5 m north of EU1 and EU3 and still in the open area 

east of the boulder outcrop. The surface of this area shows signs of 

modern disturbance (construction debris) and an access road is in close 

proximity. After an initially sterile 10-cm level, excavations in this 

unit proceeded to 50 cm below the present ground surface. Seven pieces 

of unretouched obsidian were recovered. The matrix was predominantly 

sand with some patches of more loamy, finer-grained sediment. When 

excavation was ended, two boulders were covering about 75 percent of the 

unit. 

Interpretation and Significance. Given the degree of historic and 

modern activity in the locality of 4-MRP-183, it is difficult to make 

interpretations regarding the prehistoric occupation. All previously 

recorded evidence suggests that the major portion of the prehistoric 

site was centered in the area presently occupied by the wastewater 

treatment facility. Areas A and B probably, at best, represent periph-
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eral activity areas, since there are no indications in either area of 

major occupation or utilization. 

Area A consists of a light scatter of obsidian on the surface and, 

in some cases, just below the surface. There are two undisturbed bed

rock mortars located in the area, but beyond these, the range of arti

facts is very limited. The archeological significance of bedrock mor

tars has already been commented upon in relation to 4-MRP-178. Little 

information is retrievable from the quantity and type of lithics that 

appear to be present, and it must be concluded that Area A is of minimal 

archeological significance when compared with such sites as 4-MRP-182 

and 250. 

Area B shows evidence of depth of cultural materials in at least 

one locality, but like Area A, it is limited in the types of artifacts 

represented. Of 524 pieces of obsidian recovered from four excavation 

units, only four have been retouched, and none of the others show signs 

of edge damage, which might be attributed to use. This fact, in con

junction with the relatively high percentage of cortex and low percent

age of biface thinning flakes (Appendix B), suggests that knapping, per

haps in its early stages, was the major activity in Area B. Of course, 

an unknown span of time is represented here, and any given interval in 

our sample yielded too few artifacts to make definitive statements. The 

dark "midden" soil observed at 4-MRP-183B does not appear to be the re

sult of human activity. Physiochemical analysis of a sample of the soil 

near EU2 revealed significant differences between this and the true mid

dens at 4-MRP-182A and 250C (see Appendix I, Table 68). 

Buried archeological features would be of primary significance at 

site 4-MRP-183A and B, but there is no evidence for their existence. 

The rock "features" recorded in 4-MRP-183B (EUl and 3) are likely to 

have been the result of natural rather than cultural forces. It is true 

that the quantity of chipped stone is higher in the levels of this rock 

concentration in EUl than above or below, but the difference is hardly 

significant and, again, may be a result of natural processes. On the 

basis of the considerable amount of both surface and subsurface investi

gations undertaken, the remaining portions of 4-MRP-183 represented by 

Areas A and B appear to be of relatively minimal archeological signifi

cance. Management recommendations for 4-MRP-183 are made in Chapter 5. 
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Site 4-MRP-250 

Previous Archeological Investigations. As originally defined by 

McKusick in 1959, 4-MRP-250 was located on the north side of the Merced 

River on the hillside just west of the El Portal School, which is now a 

chapel. In this area, McKusick noted two bedrock mortar holes and scat

tered flakes of obsidian on the surface. Local informants at that time 

stated that Native Americans had been living in this area "at the turn 

of the century." 

In 1975, Napton's survey team extended the western boundaries of 

the site to include all of the sloping "terrace" from the El Portal 

Chapel to the area now in use as a shooting range (about 350 m east-

west). To the south, the site was extended to Foresta Road, while on 

the north, evidence of occupation and use were noted "uphill into the 

scrub oak and to where the hillside is too steep to support occupation" 

(Napton and Greathouse 1976). Within these boundaries the site area is 

dissected into three parcels by two north-south-cutting, unnamed drain

ages. 

Napton and Greathouse felt that 4-MRP-250 was the most important 

archeological site in El Portal inasmuch as it showed evidence of numer

ous cultural features and had sustained relatively little modern dis

turbance. They identified at least 16 bedrock mortar groups, 16 "house-

pits" (circular surface depressions), and an extensive, albeit patchy, 

accumulation of obsidian and nonobsidian tools and debitage. Manos and 

pestles were found on the surface, some in association with the bedrock 

mortar groups. Areas exhibiting a dark ashy humus were noted also. 

Present Fieldwork. Time contraints prohibited complete investiga

tions of all portions of the site, and the decision was made to focus 

upon the central and eastern portions, or knolls. In the eastern por

tion, an intensive surface survey of the entire area was followed by a 

gridded proton-magnetometer and auger study of a gently sloping and open 

locality directly west of the chapel (designated Area A). 

After an initial surface reconnaissance, the central portion of the 

site between the two drainages was divided, for more intensive study, 

into three areas at different elevations on the slope (Areas B, C, and D 

in ascending order; see Fig. 11). Area B (4-MRP-250B) was located on a 

level bench just above Foresta Road. Investigations here consisted of 
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Fig . 11 . 4-MRP-250: S i t e Plan. 



surface collection, proton-magnetometer surveying, augering, and the ex

cavation of one 1 m by 2 m test unit. Area C (4-MRP-250C) was situated 

on a relatively steep slope, about 40 m above the bench of Area 3. 

Fieldwork here was conducted in the same fashion as at 4-MRP-250B. Area 

D, located north and about 35 m upslope from Area C, was examined by 

means of surface collection and augering only. 

Most of the bedrock mortars (14 of the total 16) located by Napton 

are on the western knoll of the site. The present investigation sought 

to relocate these bedrock mortars and to define areas of artifact con

centration by surface survey. 

Discussion. Each of the three portions of the site, and the areas 

within them, is best considered separately here, while an attempt to 

integrate all the data will be made in the following section. 

Area A. The surface reconnaissance of the entire eastern segment 

of the site located only two obsidian flakes and the single bedrock mor

tar (BRM 16) recorded by Napton and Greathouse and presumably warranting 

inclusion of the area as part of 4-MRP-250. No indications of midden 

soil were observed. The small amount of cultural material recovered 

might be due to clumps of trees and low-lying bushes interspersed with 

open grassy meadows covering the area. However, close examination of 

exposed areas and selected investigation beneath bushes still failed to 

yield evidence of surface or subsurface artifacts. In 4-MRP-250A, the 

locality selected for intensive gridded investigations, the surface col

lection of an area 40 m by 20 m included no historic or prehistoric 

artifacts. Proton-magnetometer survey over the same grid revealed lit

tle or no subsurface anomalies, except for localized erratic readings 

due to local granites with a high iron content and recent surface dis

turbances (Appendix J). Of the 82 auger holes that were bored (every 4 

m, where possible, and in two transects every 2 m), only 18 contained 

artifacts. Thirteen of these yielded only one obsidian flake, four had 

two obsidian flakes, and one contained three pieces of obsidian. None 

of these artifacts showed evidence of retouch, and the majority were 

less than 1 cm in maximum dimension. The soil in Area A was a dark, 

yellowish brown, loamy sand, with small pebbles and rocks. No black, 

midden-like sediment was observed, and only one auger hole contained a 

fragment of charcoal. In most of the auger holes impenetrable rock was 
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encountered between 25 and 50 cm below the present ground surface, al

though in a few places, a depth greater than 1 m below ground surface 

was reached. 

Area B. Surface examination in this grassy open area in the cen

tral portion of the site revealed the presence of at least two slight 

circular depressions (noted previously by Napton and Greathouse), a 

light scatter of obsidian and historic refuse, as well as indications of 

subsurface, dark gray, midden-like soil. From two 10 m by 10 m square 

surface collection units (Fig. 11), only one large obsidian flake and 

three small fragments of burnt bone were recovered. The proton-

magnetometer survey (Appendix J), however, discovered the presence of 

several magnetic anomalies, and 49 of 77 auger holes (spaced 2 m apart 

within the surface collection grid) contained artifactual material. 

Five of the auger holes also yielded pieces of charcoal. The artifacts 

included 94 unretouched pieces of obsidian, chert, and basalt (one spec

imen each of the latter), seven obsidian tools (including three frag

ments of bifaces), pieces of burnt bone, and one unmodified specimen of 

shell. Dr. Walter B. Miller, Curator of Invertebrates at the University 

of Arizona, examined the piece of shell and suggested that it is a frag

ment (maximum dimension =4.2 cm) of a fresh-water mussel, probably Mar-

garitifera sp. He also noted, however, that it would be necessary to 

examine the specimen's crystalline structure under an electron micro

scope in order to totally rule out a marine origin for the piece. Dr. 

James Bennyhoff, Sonoma State University, also examined the specimen and 

concurred with a determination as Margaritifera. Dr. Bennyhoff further 

suggested that the unmodified shell probably represents discarded refuse 

inasmuch as this species is known ethnographically to have been col

lected for food by the Sierra Miwok (Barrett and Gifford 1933: 146). 

However, he did not exclude the possibility that it may be a blank in

tended for later manufacture into an ornament. Serrated and drilled 

pieces of Margaritifera have been found in central California (Lillard, 

Heizer, and Fenanga 1939, Plate 25) as well as in Buchanan Reservoir 

(Moratto 1972: 367). 

A single 1 m by 2 m unit (EU1) was excavated at 4-MRP-250B in one 

of the slight surface depressions, which had been shown by auger borings 

to contain a high density of artifactual remains, and also corresponded 
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with a magnetic anomaly. This unit was excavated in 5-cm levels, fol

lowing the slope of the present ground surface, which dipped 20 cm from 

north to south. All sediment was dry-screened through 1/8-inch mesh. 

The unit was excavated to a depth of 160 cm below the surface, and three 

strata were defined. Stratum A (Levels A-l to 12, 0-60 cm below sur

face) was distinguishable as a loose, very dark, grayish brown, loamy 

sand similar to, but not quite as black, as the deposits of Stratum A at 

4-tiRP-182A. Small flecks of charcoal were scattered throughout this 

stratum. Stratum B (Levels B-l to 16, 60-140 cm below the surface) de

notes the transition to a less gray, dark brown sediment containing 

slightly higher percentages of sand, small pebbles, larger rock frag

ments, and less evidence of charcoal. Stratum C (Levels C-l to 4, 140-

160 cm BS) is characterized by a lighter color matrix and higher per

centage of decomposing granite in the sediment. Boulders/bedrock were 

reached at a depth of 20 cm (160 cm BS) in this stratum. Samples of the 

sediments from 4-MRP-250B are characterized more completely in Appendix 

I. 

Table 8 presents a summary of the artifacts from the excavation 

unit at 4-MRP-250B. While the locality is not as rich as either 4-MRP-

182A (see Tables 2 and 3) or 4-MRP-250C (see below), there is a consid

erable variety of types among the artifacts recovered, and bone is well 

preserved. No subsurface features corresponding to the surface depres

sion were found. 

Historic period material was restricted to the top 25 cm and in

cluded two square-cut nail fragments, two pieces of glass, a small frag

ment of tin, one barrel-shaped, opaque red glass bead (length = 4 mm), 

and three bones of the hind limb of a domesticated cow (Bos taurus). 

While the cow bones were fully exposed by Level A-5, they first appeared 

in Level A-2 (5-10 cm below surface) and may be intrusive. Also present 

in the upper levels of the excavation unit was the isolated right fifth 

metacarpal of a human hand (Level A-2). This represented the only human 

skeletal material recovered from 4-MRP-250B. 

Stone artifacts include over 1,000 pieces of debitage, 57 flake 

tools (including one chert scraper), 15 obsidian bifaces or biface frag

ments (including three typed points), one pestle fragment, one mano 

fragment, and a single fragment of steatite disk bead. The small stea-
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ON 
ON 

Table 8 
ARTIFACT SUMMARY: 4-MRP-250B, EU1 

CHIPPED STONE 
FLAKE GROUND FAUNAL HUMAN HISTORIC 

LEVEL CM BS BIFACES* TOOLS FLAKES STONE BONE BONE METAL GLASS COMMENT 

A-l 0-5 2 5 62 13 1 One glass bead 

« o c i n i c /i it i Flotation sample A-2 5-10 1 6 41 16 1 ,. uN (App.H) 

A-3 10-15 5(1GB) 5 51 1 10 2 2 Pestle fragment 

A-4 15-20 2 68 3 1 

A-5 20-25 6 86 3 

A-6 25-30 1 3 52 3 

A-7 30-35 5 61 3 

One steatite bead; 
A-8 35-40 2 54 1 6 flotation sample 

(App.H) 

A-9 40-45 58 2 

A-10 45-50 2(1DSN) 5 59 7 

A-ll 50-55 3 44 9 

A-12 55-60 2 38 3 

*Typed projectile points: DSN = Desert Side-notched; GB = Gunther Barbed; ST = Sierra Triangular 



T a b l e 8—Cont inued 

ON 

CHIPPED STONE 
FLAKE GROUND FAUNAL HUMAN HISTORIC 

LEVEL CM BD BIFACES TOOLS FLAKES STONE BONE BONE METAL GLASS COMMENT 

B-l 60-65 1 27 2 

B-2 65-70 2(1ST?) 1 42 4 

B-3 70-75 1 46 

B-4 75-80 1 18 2 

B-5 80-85 2 36 4 

B-6 85-90 36 

B-7 90-95 16 

B-8 95-100 2 25 1 M f ° f ^ e n t ; f l o t a -

t i o n sample (App.H) 

B-9 100-105 1 10 1 

B-10 105-110 28 

B - l l 110-115 16 

B-12 115-120 1 31 1 

B-13 120-125 1 21 



Table 8—Continued 

00 

CHIPPED STONE 
FLAKE GROUND FAUNAL HUMAN HISTORIC 

LEVEL CM BD BIFACES TOOLS FLAKES STONE BONE BONE METAL GLASS COMMENT 

B-14 125-130 1 8 Flotation sample 

(App.H) 

B-15 130-135 8 

B-16 135-140 1 11 

C-l 140-145 2 10 

C-2 145-150 1 16 

C-3 150-155 4 

C-4 155-160 Sterile sediment 

TOTAL 15 57 1,084 3 109 1 3 3 



tite bead is conically drilled, with a reconstructed hole diameter of 

3 mm and outside diameter of 8 mm. This specimen is very similar to 

those recovered recently by Whittaker (1981) at 4-MRP-8 and YOSE 80A-1 

in Wawona. 

The three typed projectile points are all fragmentary and represent 

a single example each of a Gunther Barbed point (see Appendix B, Fig. 

18-1), a Desert Side-notched point (Fig. 18g), and a possible Sierra 

Triangular point (Fig. 18p). The small Gunther Barbed point has not 

been previously noted in the Yosemite area and is much more common in 

the Northern Sierra (Treganza 1958). Its suggested connection with late 

prehistoric populations is supported here by its association with a Des

ert Side-notched point. As expected, the larger Sierra Triangular point 

base was stratigraphically below these two small points. This point 

style has been associated with an age earlier than A.D. 500 in the 

Buchanan Reservoir locality. The present specimen is very similar to 

the bases of such points from this area depicted by Moratto (1972: 

Plate III: H-J). 

Noteworthy is the fact that the Sierra Triangular point and the 

fragment of another large point occur in Stratum B, while the two typed 

small points and other small point fragments are restricted to Stratum A 

(with the exception of a single small point fragment in Level B-l). 

This, and the fact that there is a marked difference in the character of 

the debitage between the two strata (significantly larger flakes are 

associated with Stratum B (see Appendix B), suggests that at least two 

distinct periods of occupation are represented at 4-MRP-250B. Support 

for this suggestion is provided by the obsidian hydration band analysis 

(Appendix C), which indicates a bimodal distribution of hydration mea

surements, implying a possible reoccupation of this locality after some 

years of abandonment. Moreover, because there is a much greater quanti

ty of bone in Stratum A than in Stratum B, there may have been a differ

ence between the two periods of occupation in the function of this 

locality. 

Area C. Area C was upslope from the bench where Area B was 

located but still within the central portion of the site (see Fig. 11). 

Unlike Area B, the surface of Area C (4-MRP-250C) was characterized by a 

very high concentration of obsidian flakes and tools, animal bone, and 
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charcoal, in association with exposed patches of dark subsurface midden. 

Napton and Greathouse (1976) identified a single bedrock mortar (BRM 15: 

2 cups) and a surface depression in this area, both of which were relo

cated. The surface depression is very shallow and about 2 m in diame

ter. 

Surface collection in an area about 15 m by 15 m between the sur

face depression and the bedrock mortar (see Fig. 11) resulted in the re

covery of 71 obsidian flakes, two unretouched basalt flakes, 10 re

touched tools (including one large basalt flake scraper), an obsidian 

biface fragment, 13 fragments of bone, as well as one ,22-caliber car

tridge and a metal strap buckle. Sixty-four of 70 auger holes in the 

same area contained art ifactual material and midden soil at depths rang

ing from 40 cm to over 1 m below the surface. An additional line of 

auger holes was excavated between 4-MRP-250B and C, revealing a zone of 

sterile, nonmidden soil between the two areas. 

The location of a single 1 m by 2 m test unit (EU1) at 4-MRP-250C 

was selected on the basis of the significant amounts of cultural materi

al, midden, and charcoal recovered from deep auger holes, and the exist

ence of the surface depression. These factors suggested subsurface 

remains of a house structure or other features which proved to be cor

rect. Five features (including a compacted living floor at about 25 cm 

below surface) were defined within the various levels of cultural depos

its (more than 2 m) excavated in this unit. 

The test unit at 4-MRP-250C was excavated in 5 cm levels below an 

arbitrary datum set 15 cm above the present ground surface, which slopes 

about 5 to 10 cm to the south. Three strata were defined in the course 

of the excavation (see Fig. 12). Stratum A (Levels A-l to 5, 15-40 cm 

BD) consisted of a very dark, grayish brown, sandy loam comparable to 

4-MRP-182A, Stratum A, but a little less black and very loose. Stratum 

B (Levels B-l to 36, 46-226 cm BD) was similar in color and texture al

though more compact than Stratum A. Stratum B was an arbitrarily des

ignated unit separated from Stratum A by a compacted living floor with 

an associated ash pit and hearth (Features 1, 2, and 3), which appeared 

first at about 40 cm BD. The two strata were defined in order to pro

vide separate provenience for artifacts located above and below this 

floor. Both Strata A and B are characterized by the presence of possi-
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4MRP 250C, EUI 
EAST WALL PROFILE (SCHEMATIC) 

Fig. 12. 4-MRP-250C, EUI, East Wall Profile. 
(Fl: compacted living floor; F2: ash pit; 

F3: hearth, with ash and burnt clay lining; F4: pit.) 
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ble fire-cracked rock, charcoal, pieces of granitic gravels, and numer

ous rodent burrows and roots. At about 160 cm below the datum (Level 

B-24), patches of a less grayish brown and sandier sediment became mixed 

with the darker midden in the northern half of the excavation unit. By 

about 200 cm below the datum (Level B-31), the midden soil was re

stricted to the south half of the unit, which was excavated independent

ly of the north half, from 201-226 cm below the datum (Levels B-32 to 

B-36). Stratum C, a yellowish brown, loamy sand with decomposing gran

ite, was encountered at 226 cm below the datum in the southern half of 

the unit. Together, with the northern half at 200 cm below the datum, 

this stratum was excavated in five 5-cm levels (C-l to C-5), following 

the north-south slope of its surface, until the artifact count fell 

below 10, and bedrock was exposed in various parts of the unit. A sam

pled profile of the sediments is described more fully in Appendix I. 

The quantity of artifacts, faunal remains, and human bone recovered 

from the various levels of 4-MRP-250C, EU1, is presented here in Table 

9. As is evident from this tabulation, the deposits from 4-MRP-250C are 

the richest, in all the categories of cultural remains, of any of the 

excavation units in the 1981 El Portal Archeological Project. As such, 

the sample from 4-MRP-250C makes up the majority of the data base for 

many of the analyses reported upon in detail in the appendices. 

The 11 typed projectile points collected (mostly fragments) include 

two Desert Side-notched points (see Appendix B, Fig. 18h-i), three Cot

tonwood Triangular points (see Fig. 23a-c), three Rose Spring series 

points (see Fig. 18m-o), a possible Elko Eared point (Fig. 19f), a Sier

ra Contracting Stem point (Fig. 19j), and a concave based point (Fig. 

18r). The stratigraphic order of these points is consistent with their 

general occurrence elsewhere, and we may infer that a rather long span 

of occupation is indicated, ranging from Crane Flat to Mariposa times. 

In particular, the smaller Desert Side-notched and Cottonwood Triangular 

points are typical of the Mariposa complex, while the larger Sierra Con

tracting Stem point and the possible Elko Eared point are representative 

of the earlier Crane Flat complex. Noteworthy are the three Rose Spring 

points. While only one of these, the Rose Spring Corner-notched point 

from Level B-6 (Fig. 18o), is particularly well fashioned and diagnos

tic, the presence of these medium-sized points and their provenience may 
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Table 9 
ARTIFACT SUMMARY: 4-MRP-250C, EU1 

CHIPPED STONE 
FLAKE GROUND FAUNAL HUMAN HISTORIC 

LEVEL CM BD BIFACES* TOOLS FLAKES STONE BONE BONE METAL GLASS COMMENT 

A-l 15-20 3 69 9 

1 frag, of cow bone 
A-2 20-25 3 2 134 27 6 (Bos taurus); 2 glass 

beads (Fig. I4e and f) 

Complete 1 m x 2 m 
A-3 25-30 4(1DSN) 3 168 2 10 1 2 unit under excavation 

at this point 

. . ,_ , _ . m o i c o i ! inscribed piece of A-4 30-35 3 4 100 1 6 2 1 , . , , , „ . ,,,-. bird bone (Fig. 14d) 

A-5 35-40 1 5 204 1 1 shell bead (Fig. 14h) 

FEA. 1 40-51 5(2CT) 9 386 49 3 1 House floor 

FEA. 2 43-53 32 5 2 Ash pit 

FEA. 3 45-61 46 16 Hearth 

B-l 46-51 1(CT?) 4 187 42 2 1 bone awl (Fig. 14b) 

B-2 51-56 3 2 227 43 3 

*Typed projectile points: DSN = Desert Side-notched; CT = Cottonwood Triangular; RSCN = Rose Spring Corner-
notched; RSSN = Rose Spring Side-notched; EE = Elko Eared; SCS = Sierra Contracting Stem; cb = concave based 



Table 9—Continued 

CHIPPED STONE 
FLAKE GROUND FAUNAL HUMAN HISTORIC 

LEVEL CM BD BIFACES TOOLS FLAKES STONE BONE BONE METAL GLASS COMMENT 

B-3 56-61 1 4 180 46 

B-4 61-66 2(1RSCN?) 5 286 56 1 1 

1 fragment of horse 

B-5 66-71 l(DSN) 2 270 65 1 bone (Equus caballus); 
1 glass bead (Fig. 14e) 

B"6 71"76 2((iRSSN) 6 339 1 8 

B-7 76-81 2(1EE) 2 172 12 

FEA. 4 81-101 1 114 8 Pit 

B-8 81-86 3 4 329 14 1 

B-9 86-91 1 211 9 

B-10 91-96 284 17 

B-ll 96-101 1 2 238 28 1 

B-12 101-106 1 1 328 33 1 

B-13 106-111 1 3 339 43 

B-14 111-116 1 211 46 



Table 9—Continued 

CHIPPED STONE 
FLAKE GROUND FAUNAL HUMAN HISTORIC 

LEVEL CM BD BIFACES TOOLS FLAKES STONE BONE BONE METAL GLASS COMMENT 

B-15 116-121 244 1 13 1 

B-16 121-126 222 16 

B-17 126-131 1 1 321 1 44 

B-18 131-136 l(SCS) 1 203 15 1(3?) 

B-19 136-141 267 1 40 2 

B-20 141-146 1 128 18 

FEA. 5 146-151 5 Ground stone cache 

B-21 146-151 3 170 22 

B-22 151-156 2 313 29 2 

B-23 156-161 1 1 160 18 

B-24 161-166 1 111 15 

B-25 166-171 1 1 137 20 

B-26 171-176 2(lcb) 2 133 28 

B-27 176-181 1 131 21 



Table 9—Continued 

CHIPPED STONE 
FLAKE GROUND FAUNAL HUMAN HISTORIC 

LEVEL CM BD BIFACES TOOLS FLAKES STONE BONE BONE METAL GLASS COMMENT 

1 basalt handaxe or 
biface preform; 2 sm. 

B-28 181-186 1 1 116 10 (less than 1 cm) frags. 
of nacreous shell 
(cf. Margaritifera?) 

B-29 186-191 111 6 

B-30 191-196 2 54 5 

B-31 196-201 1 63 8 1? 

Excavation for B32-36 
B-32 201-206 52 2 in south half of unit 

only 

B-33 206-211 35 

B-34 211-216 1 19 1 

B-35 216-221 19 

B-36 221-226 7 1 

Resume excavation of 
C-l 226-231 12 2 complete 1 m x 2 m 

unit 



Table 9—Continued 

CHIPPED STONE 
FLAKE GROUND FAUNAL HUMAN HISTORIC 

LEVEL CM BD BIFACES TOOLS FLAKES STONE BONE BONE METAL GLASS COMMENT 

n 0 00, 00£ -, r Depth elevations for 

southern half of unit 

C-3 236-241 25 4 1 

C-4 241-246 8 

TOTAL 42 81 7,931 12 931 11(13?) 14 11 



add some support for Bennyhoff's (1956) original three-phase chronology. 

Specifically they fall typologically within Bennyhoff's type B projec

tile points associated with the transitional Tamarack complex. 

Also, with respect to the bifaces recovered from 4-MRP-250C, the 

very marked similarity between the Sierra Contracting Stem point from 

this excavation unit (Level B-18, 131-136 cm BD; Fig. 19d) and that from 

4-MRP-182A, EU2 (Level A-18, 90-95 cm BD; Fig. 19i), should be noted. 

This similarity provides a very rough correlation between the early de

posits of these two sites. The contrasting depths at which these points 

occur in the sites suggest that there was considerably more later occu

pation at 4-MRP-250C, a fact confirmed by the presence of an ethnohis-

toric component (see below) which is not evidenced at 4-MRP-182A. Fi

nally, the rare basalt biface (see Appendix B, Fig. 20a) from deep in 

the deposits of 4-MRP-250C (Level B-28, 181-186 cm BD) is unique in the 

present project. The use of such material for biface manufacture has 

previously been associated with considerable antiquity in the Sierra Ne

vada and is more typical of the Mart is complex in the Lake Tahoe region 

(Heizer and Elsasser 1953). 

The large sample of obsidian debitage and flake tools from 4-MRP-

250C support the temporal pattern previously discussed for 4-MRP-182A 

and presented in detail in Appendix B. Summarizing this here, the per

centage of large (greater than 2 cm) flakes and flake tools decreases 

from the earlier to later levels, while the emphasis on working bifaces 

remains constant, as reflected in the high percentage of biface thinning 

flakes throughout the levels of the site. Overall, biface thinning 

flakes make up more than 90 percent of the total complete flakes. The 

best explanation for this pattern appears to be the transition to the 

manufacture of smaller projectile points over time and the use of more 

of the larger flakes for point blanks. Another possible factor may be 

that raw material was arriving at the site in smaller preforms during 

the more recent period of prehistoric occupation. 

The numerous human skeletal remains from 4-MRP-250C, EU1 (see Ap

pendix E), are generally fragmentary and dispersed with no indications 

of intact burials as at 4-MRP-182A. While all the bones could conceiva

bly have come from a single individual, their wide distribution from 

Level B-4 (61-66 cm BD) to Level C-3 (236-241 cm BD) suggests that at 

78 



least three or four individuals are represented. One occipital fragment 

(Level B-12, 101-106 cm BD) is bluish black in color and, presumably, is 

from an individual who was cremated, while none of the other bones sbow 

evidence of charring. Nothing in the human skeletal sample is indica

tive of race or sex, although all the bones appear to be from mature in

dividuals. 

Faunal remains from the excavation unit at 4-MRP-250C (see Appendix 

F) comprise over 900 fragments, representing 59 percent of all animal 

bone excavated during the 1981 El Portal Archeological Project. Most of 

this bone is from indeterminate large mammals, although it was possible 

to identify the presence of woodrat (Neotoma sp.), cottontail rabbit 

(Sylvilagus sp.), jackrabbit (Lepus sp.), gray fox (Urocyon cinereoar-

genteus), western spotted skunk (Spilogale cf. gracilis), and mule deer 

(Odocoileus hemionus). In addition, one fragment each was found of 

domesticated horse and cow, in association with historic items in the 

uppermost levels of the unit (see below). 

Of particular interest in the excavations at 4-MRP-250C is the 

identification of five archeological features at various depths within 

the deposits. The presence and/or preservation of subsurface features 

is unique to 4-MRP-250C, EUl, in the excavations of the 1981 El Portal 

Archeological Project (a possible exception being the nebulous pile of 

rocks encountered at 4-MRP-183B, EU2 and 3). Although features (for ex

ample, pits, hearths, and house floors) may have disturbed the earlier 

levels of a site, their presence generally denotes a relatively undis

turbed deposit with contextual integrity increasing the significance of 

the site. 

Features 1, 2, and 3 are in clear association with one another and 

can be discussed together (Figs. 12 and 13). Feature 1 is a 5-11 cm 

thick layer of compacted midden, first encountered in EUl at about 40 cm 

BD (about 25 cm below the ground surface). In color and texture, it is 

similar to Strata A and B but is more compact and has more charcoal and 

ash. The edge of this layer cuts across the excavation unit (north-

south) and forms an irregular boundary with less compacted midden, which 

may also have been compacted at one time, but has since been disturbed 

by extensive rodent burrowing. This feature is interpreted here as a 

portion of a living surface, probably the edge of a house floor. 
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4 MRP 250C 
EU I 
FEATURES I,2,a3 
COMPOSITE PLAN DRAWING 

F i g . 1 3 . 4-MRP-250C, EU1, F e a t u r e s 1 , 2 , and 3 . 
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Feature 2 consists of an irregular concentration of ash (about 40 

cm by 30 cm) cut into Feature 1, in the northeast corner of the excava

tion unit. This ashy area, which also contained some fire-cracked rock 

and artifacts, first appeared at 43 cm BD and continued downward to 53 

cm BD, tapering with depth. Below the ash, the sediment was hard-packed 

and slightly reddened. This feature appears to he an ash dump pit or 

roasting pit. A single flake of obsidian, which had been bubbled by 

secondary heating, testifies to high temperatures. 

Adjacent to Feature 2, Feature 3 also appeared first as an ash con

centration at 45 cm BD. The ash occurred in a half circle (about 50 cm 

in diameter), extending into the east wall of the excavation unit, and 

continuing to a depth of about 50 cm BD. Below the ash, the sediment 

was baked and reddened and included flecks of ash and charcoal. The 

effects of fire in this area could be followed to a depth of 61 cm BD. 

Unlike Feature 2, this feature was more well-defined, with a 10 cm wide, 

fire-hardened shelf outlining the edge of the ash area. As such, Fea

ture 3 was clearly recognizable as a hearth. Feature 2 may have been a 

smaller or more recent secondary hearth or may have served as an ash 

dump for the major hearth. 

Some of the artifacts found in association with, and slightly above 

and below, Features 1, 2, and 3 are depicted here in Figures 14 and 15. 

The presence of historic metal and glass items denotes a historic date 

for the features. Included are the blade of a steel, "Green River" 

cook/butcher knife found in the ash pit (Fig. 14a), six percussion caps 

for a black powder weapon (Fig. 14i), a few historic glass fragments 

(for example, Fig. 14j and k), a metal buckle (Fig. 14c), two square-cut 

nails, and a single sherd of a glazed, plain ceramic whiteware. Togeth

er most of these artifacts suggest a mid-19th century date (see Appendix 

A). In particular, the Green River knife appears to have been manufac

tured between 1836 and 1890. 

Other artifacts associated with the features, however, identify 

them as probably late aboriginal and not Anglo. These include a bone 

awl (Fig. 14b), three glass "trade" beads (Fig. I4e-g), one Desert Side-

notched, and three Cottonwood Triangular points, as well as considerable 

amounts of obsidian debitage (see Appendix B, Fig. 18a-c, h), a grooved 

piece of ground stone (Fig. 15), one shell disk bead (Fig. 14h), and a 

small inscribed piece of bird bone (Fig. 14d). 
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Fig. 14. Artifacts from the upper levels of 4-MRP-250C, EU1: a. "Green 
River" cook/butcher knife blade (Feature 2); b. bone awl with polish on 
left side (Level B-l); c. metal strap (suspender?) buckle (Level B-3); 
d. inscribed piece of bird bone (Level A-4); e. opaque, white, manufac
tured glass bead (Level B-5); f. opaque, white, manufactured glass bead 
(Level A-2); g. opaque, red, layered, manufactured glass bead, with dark 
core (Level A-2); h. Olivella semi-ground disk bead - Type Hlb (Level A-
5); i. percussion cap, No. 11 (Feature 1); j. aqua embossed glass frag
ment (Level A-2); k. green glass fragment, hand-twisted neck (Level 
A-4) . 
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Fig. 15. Grooved stone from 4-MRP-250C, EU1 (Level A-3). 

The bone awl is one of only two bone tools recovered in the 1981 El 

Portal Archeological Project (a tip of another bone awl was recovered 

from an auger hole at 4-MRP-182A). This awl was manufactured from a 

long bone splinter (probably mule deer), which has been smoothed and 

polished on one side. Barrett and Gifford (1933: 214, 303) report that 

the awl was the most common bone tool among the Miwok and was employed 

primarily in the manufacture of coiled basketry. Its use by early Anglo 

populations is unlikely and undocumented. 

The three glass beads (see Appendix A) represent a common trade 

item between Anglo and aboriginal populations throughout North America. 

Two of the beads are opaque white, while the third is a layered, red 

opaque bead with a dark center. The latter specimen (similar to the one 

recovered from 4-MRP-250B) is sometimes referred to as a dark-centered 

variant of the "Cornaline d'Aleppo" variety. While not especially 

chronologically significant, glass beads such as these would not gener

ally be expected in the Central Sierra much before 1850. However, if 

they derive directly or indirectly from contact with early Spanish ex

plorers, they may, in fact, be considerably earlier. 

The grooved stone (Fig. 15) is unique in the sample of ground stone 

recovered in El Portal (see Appendix D). This piece has been carefully 
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shaped and exhibits localized battering at both ends, charasteristic of 

hammerstone use. It is 11 cm long, roughly 6 cm in diameter, and weighs 

close to 700 g. Grooved stones are not uncommon in Sierra sites (for 

example, Bennyhoff 1956; Moratto 1972:298), where they have generally 

been interpreted as fishnet weights. The size, shape, wear, and careful 

manufacture of the present specimen, however, argue for its use as a 

hafted maul. Hafted stone axes or mauls are a relatively rare item in 

California sites, while they are much more common in the Great Basin and 

farther east. 

Further support for an aboriginal rather than Anglo occupation is 

found in the recovery of the shell bead and the bone ornament slightly 

above the compacted living surface. Dr. James A. Bennyhoff, Sonoma 

State University, kindly examined these pieces, and his comments are in

cluded here as Appendix K. Briefly, Dr. Bennyhoff identifies the shell 

bead as an Olivella semi-ground disk bead, type Hlb after Bennyhoff and 

Hughes (n.d.). Class H beads represent an aboriginal historic tradition 

(about A.D. 1770 to 1900), manufactured in southern California and 

traded through the San Joaquin Valley to the Delta region, as well as 

into the Great Basin. The semi-ground disk beads, in particular, are 

tentatively assigned a rather narrow temporal span from A.D. ' 1800 to 

1816, although more analyses and contextual data are needed to confirm 

this. Other sites containing type Hlb shell beads include 4-FRE-128 and 

129 in the Los Banos District, 4-SJo-82 in the Delta region, and several 

sites investigated during the New Melones Reservoir Project (see Appen

dix K). 

The small fragment of an incised bird bone is one of only three 

such specimens recovered archeologically in Southern Miwok territory; 

the two other fragments were found at 4-MAD-107 in a protohistoric Ma

dera phase context at Buchanan Reservoir (Moratto 1972: 379, Fig. 34i 

and j). These pieces are all probably fragments of earplugs or ear 

tubes commonly found in Late horizon (post-A.D. 500 or 700) central Cal

ifornia sites (Beardsley 1948: 18). Barrett and Gifford (1933: 266) re

fer to Miwok men wearing such bird bone tubes as earplugs. While the 

total design on the present specimen cannot be determined, its similari

ty to the pieces from the Buchanan Reservoir has led Dr. Bennyhoff to 

suggest that the Southern Miwok may have had a distinctive local style 

of incising (see Appendix K). 
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All in all, the type of historic metal and glass artifacts and the 

combination of Anglo and aboriginal artifacts suggest a very early eth-

nohistoric Miwok, and not Anglo, occupation. Admittedly, some of the 

aboriginal items associated with the features and described above may 

have been displaced from earlier prehistoric levels, but the presence of 

stone tools and debitage, both above and below the compacted layer, ar

gues for contemporaneity. A date around the middle of the 19th century 

is suggested, and we hesitate to be more specific until more of the area 

is exposed by excavations. It can be noted that, while the semi-ground 

disk bead has a suggested age range of 1800 to 1816, the Green River 

knife blade could not have been deposited before 1836. In the final 

analysis, the use life of these various artifacts will have to be con

sidered as well as the effects of mixing before an absolute date can be 

attributed to the house floor. 

Artifacts from the ethnohistoric period settlement were found down 

to Level B-5 (66-71 cm BD), where one of the glass beads (Fig. 14e) and 

a single fragment of a horse bone (Equus caballus) were found. Early 

explorer and military accounts (Bunnel 1911) record that the Yosemite 

Indians used to take horses from the Anglos to use for food after the 

settlers began to encroach on the aboriginal territory in the mid-19th 

century. The only other evidence of a domesticated animal at 4-MRP-250C 

is a single cow (Bos taurus) bone fragment from Level A-2 (20-25 cm BD). 

A large quantity of large, medium, and small mammal bones were also re

covered that could not be identified to species (see Appendix F). At 

least three fragments from the upper levels of 4-MRP-250C were identi

fied as mule deer. Finally, there is rare evidence for the use of wild 

plant foods in the presence of several pepper nut (Umbellularia califor-

nica) shell fragments from the various features (Appendix H). 

Without full exposure of these features, it is difficult to recon

struct the type of living area that is represented. No post molds were 

observed, but the general outline and character of the compacted surface 

is consistent with the interpretation of this area as a house floor, 

possibly that of a traditional Miwok bark house. A sample of partially 

burnt pine bark recovered in Level B-6 (71-76 cm BD) may have been in

trusive from these overlying levels. Cedar bark was most commonly used 

in Miwok houses, but pine bark was also used occasionally, especially in 
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the Upper Sonoran zone (Barrett and Gifford 1933: 199). Several reports 

indicate that aboriginal populations occupied the area of 4-MRP-250 in 

early as well as late historic times (see above), but it is uncertain 

whether these particular features can be associated with these occupa

tions. Further exposure of the features would undoubtedly enable more 

exact reconstructions and provide insight into a relatively unknown pe

riod of occupation in El Portal. 

No less significant are two other features found in levels that are 

clearly prehistoric. Feature 4 (see Fig. 12) was first noticed as a 

slightly reddened and hard-packed area (35 cm by 35 cm) of midden in the 

northeast corner of the square at Level B-7 (76-81 cm BD). This feature 

continued to a depth of 101 cm BD, with increased quantities of fire-

cracked rock visible at the bottom. No clear outline of the feature was 

discernible, but it appeared to be a roughly dug pit in which some fir

ing had taken place. The artifacts recovered from the fill in the pit 

included 114 obsidian flakes, one obsidian flake tool, one silicified 

mudstone core, and a few fragments of unidentified mammal bone. The 

original matrix excavated from the pit during its construction may have 

been mixed with the material from Level B-7 inasmuch as a weathered Elko 

Eared point with a fresh break was found in this level, and the size and 

character of the debitage recovered from Level B-7 is more like the ear

lier levels (see Appendix B). 

Feature 5 was a cluster of five ground stone implements found in 

Level B-21 (146-151 cm BD) in the center of the northern half of the ex

cavation unit. These include two fragments of pestles or pounding im

plements, a well-shaped, bifacial mano, and two unifacial manos, which 

show secondary use as hammerstones and/or anvils (see Appendix D). 

While isolated specimens of ground stone occurred in other levels of 

this site and elsewhere, this cache was unique. We may only speculate 

as to its meaning. At the very least, it denotes an intact buried uti

lization surface at about 135 cm below the present ground surface (no 

indication of a pit surrounding the ground stone was noted). 

Area D. Area D was located approximately 35 m northeast and up-

slope from Area C in the central portion of 4-MRP-250. It was here that 

Napton and Greathouse (1976) recorded several of their surface depres

sions, possibly indicating house structures. In the present study, an 
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area 20 m by 20 m in this locality was gridded (see Fig. 11) and sampled 

by surface collections and auger boring. While at least four slight de

pressions were observable within this area, no artifacts or midden-like 

soil were detected on the surface. From a total of 51 auger holes, cul

tural material was recovered from only seven borings, comprising seven 

obsidian flakes and one small biface edge fragment. Small pieces of 

charcoal were collected from two auger holes. Bedrock was generally en

countered in the auger holes at a depth of 25-30 cm BS which may be the 

reason, in part, for the low artifact yield. At any rate, the contrast 

between this locality and areas B and C would seem to indicate that Area 

D is less likely to contain a high quantity of archeological remains. 

Owing to a lack of time and resources, it was not possible to test this 

prediction by excavation. 

Western Knoll. Investigations in the remainder of site 4-MRP-250 

on the western knoll were restricted to an intensive surface reconnais

sance. It was in this area that Napton and Greathouse (1976) recorded 

most (14 of 16) of the bedrock mortar groups that exist at the site. 

These were relocated, and, in addition, numerous concentrations of ob

sidian in association with dark midden soil were observed and mapped 

(see Fig. 11). Although a modern rifle range and dirt road/trail also 

exist on this portion of 4-MRP-250, they do not appear to have had an 

impact on the archeological resources, which are located in the area 

north and west of these modern features. 

Interpretation and Significance. The hill slope encompassed by 

4-MRP-250 contains a complex and diverse set of archeological resources, 

ranging from isolated bedrock mortars to deep subsurface middens, and 

includes preserved features such as house floors, hearths, and pits. 

Both faunal (Appendix F) and charred paleobotanical remains (Appendix H) 

are well preserved in the midden and can be identified as well as dated, 

if encountered in the right context and amount. 

From surface remains alone, Napton and Greathouse (1976) realized 

the potential of 4-MRP-250 and concluded that it was the most important 

archeological site in El Portal. From the present investigations, which 

included subsurface testing, we can concur with this determination and 

offer considerably more information regarding the extent and character 

of the deposits. Specifically, at both 4-MRP-250B and C, a considerable 
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depth of deposits is present (over 2 m ) , representing what appears to be 

a long and perhaps continuous occupation from very early prehistoric 

(pre-A.D. 500) to the most recent aboriginal occupations in El Portal. 

Given the absence of diagnostic projectile points in most of the lowest 

levels of the excavation units in the areas tested, it is certainly pos

sible that some of the artifacts may relate to an earlier time period 

(pre-Crane Flat), previously undocumented in this valley. At 4-MRP-

250B, the strong possibility of a hiatus in the occupation of the area 

may actually be an advantage for future archeological researchers in 

that it may be possible to more clearly differentiate the nature of ear

ly vs late occupation. At 4-MRP-250C, the character of the transition 

or replacement may be documented. 

The depth of deposits and their richness, in terms of the type and 

quantity of artifacts recovered from them, are factors contributing to 

the significance of this site. Only 4-MRP-182 rivals 4-MRP-250 in the 

diversity of artifact types and the potential to contribute to defini

tive statements concerning prehistoric subsistence and intra-settlement 

patterns. 

Mention has already been made of the importance of the ethnohistor-

ic occupation horizon and its associated features at 4-MRP-250C. It is 

likely that settlements of this time period exist elsewhere at 4-MRP-

250. Significantly, the present investigations are apparently the first 

recorded excavations of such features in the Yosemite region. 

Finally, the presence of human skeletal remains in both excavation 

units (down to about 225 cm below the present ground surface in 4-MRP-

250C, EU1) has both archeological significance as well as cultural value 

to the Native Americans presently living in the Yosemite area. Further 

work may result in the uncovering of intact prehistoric and possibly 

ethnohistoric inhumations and cremations in the site area. 

Not all areas of 4-MRP-250 are alike. The eastern portion of the 

site, including Area A of the present investigations, demonstrated only 

minimal evidence of archeological resources, including one bedrock mor

tar. The central portion, on the other hand, has proven archeological 

significance in at least two distinct areas. Not every surface depres

sion in this portion of the site may correspond to an actual house 

structure or other archeological feature, and, indeed, most of those 
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noted by Napton and Greathouse could not be relocated. However, it has 

been shown that at least one depression does relate to a subsurface liv

ing floor. Further testing will be needed to determine the exact rela

tionship between the surface and subsurface features. The subsurface 

deposits of the western portion of the site have not been adequately 

characterized, but the quantity of bedrock mortars and visible surface 

signs suggest that the archeological remains are at least as extensive 

and significant as those found thus far on the central knoll. 

On the basis of the intensive surface reconnaissance/mapping and 

subsurface testing undertaken in this project, a more restricted and 

realistic boundary for 4-MRP-250 is suggested here and delineated in 

Figure 11. This boundary excludes the eastern knoll previously consid

ered part of the site (Napton and Greathouse 1976) and reduces the area 

of archeological significance on the central and western knolls. This 

redefinition of boundaries is based on the lack of visible archeological 

remains in much of the area previously included within the original 

site. The few flakes recovered from the eastern knoll do not warrant 

inclusion of this area within the site boundaries as an integral part of 

the occupation of the central and eastern knolls. Isolated finds of 

obsidian can be made anywhere in El Portal, and it is misleading to con

sider 4-MRP-250 to be as extensive as Napton and Greathouse (1976) sug

gest. Indeed, there are no reasons offered for this suggestion other 

than an isolated bedrock mortar (BRM 16). While it is agreed that this 

bedrock mortar might continue to be considered a part of 4-MRP-250, its 

presence does not warrant extending the boundary to include the eastern 

knoll. Similarly, on the western knoll, Napton and Greathouse (1976) 

state that the site extends "_to_ an area now in use as a shooting range" 

(emphasis added) but offer no evidence of archeological resources in 

this area. The failure of the present project to find evidence of such 

resources has led to more conservative and realistic western and eastern 

boundaries for site 4-MRP-250. 

Site 4-MRP-362 

Previous Archeological Investigations. The floodplain on the south 

bank of the Merced River opposite its confluence with Crane Creek has 

long been known to local Anglo and Native Americans as El Portal Ranche-
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ria, the site of an early to mid-20th century aboriginal occupation 

(see Figs. 6 and 7). It was not until 1975, however, that the first 

formal archeological record of the existing features of the site was 

made by Napton's survey crew. Both ethnohistoric and probable prehis

toric archeological remains were observed, including six bedrock mor

tars, surface and subsurface lithic debitage, midden, stone walls and 

house foundations, and a variety of residue from the post-contact occu

pation. Due to its general inaccessibility, the site has been relative

ly undisturbed by development since its abandonment, although floods 

have repeatedly covered the area and were partially responsible for its 

abandonment. 

Present Fieldwork. Information from written records and local in

formants regarding the ethnohistoric occupation of 4-MRP-362 has been 

summarized by Bates and Wells (1982) and discussed earlier in this re

port. Archeological fieldwork during the present project consisted of 

an intensive surface survey, in conjunction with auger testing, in order 

to characterize more clearly the nature of the prehistoric remains 

thought to exist in the area. This was accomplished by a complete sur

face reconnaissance of the previously defined site area, followed by 

selected augering and surface collection. For logistical purposes, the 

large and, in some places, densely vegetated area encompassed by the 

site was sampled using 10 transects (A-J), which cut across relatively 

open areas of the site (see Fig. 16). No attempt was made to collect or 

record the center of ethnohistoric occupation at the site in this pre

liminary phase of study. 

Discussion. Four of the six bedrock mortars, the ruins of historic 

walls and structures, and the apple orchard originally recorded by Nap-

ton and Greathouse (1976) were relocated. We failed, however, to find 

evidence of several obsidian scatters noted on their sketch maps. Three 

additional bedrock mortars (BRMs 7-9) and one area of high concentration 

of obsidian were found, none of which had been previously recorded. 

Along transects A through F, located in the vicinity of the histor

ic orchard, only one obsidian artifact was recovered from the surface, 

despite previous descriptions of a lithic scatter extending into this 

area (Napton and Greathouse 1976). This artifact is a multiedged tool 

(see Appendix B, Fig. 20e) dominated by a bifacially retouched projec-
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tion, which may have served as a graver or drill. One lateral edge is 

also bifacially retouched to a sharp cutting edge, while the opposite 

side is steeply backed, probably for prehension. All the retouch on 

this piece is relatively fresh in comparison to the mildly weathered 

flake blank itself. This, and the fact that no example of such a clear

ly designed tool is present in any of the prehistoric assemblages of the 

other sites, suggests that the piece is probably historic in date. 

Twenty-nine auger borings in the area of the orchard were void of sub

surface cultural material or midden-like soil. It is apparent that if 

any prehistoric cultural remains did exist in this vicinity, they have 

been displaced during periodic floods and/or the occupation of the his

toric period rancheria. 

Transect G extended for about 130 m and cut through an area that 

Napton's survey crew also recorded as a "lithic scatter" west of the 

historic rancheria. Surface examination of this area, however, failed 

to reveal any concentration of lithics. Surface collection along Tran

sect G recovered only eight pieces of obsidian debitage, one small 

incompletely fashioned projectile point fragment, and an assorted col

lection of historic metal, glass, and ceramic items (see Appendix A). 

The three center-fire cartridges collected are in keeping with a late 

19th to early 20th century date for the occupation of the rancheria. In 

addition to these artifacts, an unrecorded, single cup bedrock mortar 

(BRM 7) was discovered. A total of 30 auger holes was excavated along 

Transect G yielding one fragment of charcoal, two pieces of glass, and a 

single dark blue translucent glass bead with a hexagonal cross section. 

This bead appears to be similar to one recovered by Whittaker at 4-MRP-8 

in Wawona (whittaker 1981: 125) and to several described from 4-Mad-226 

and 400 along Bass Lake in Sierra National Forest (Varner and Becker 

1978: 9, 109). No indications of subsurface prehistoric archeological 

remains were detected. 

Transect H to the north of G encountered a very dense surface con

centration of obsidian in a localized area measuring about 25 m2 (see 

Fig. 16). Surface collection in one 10 m2 of this area recovered 232 

pieces of obsidian, a small flake of chert, and no historic artifacts. 

The obsidian included 222 flakes and flake fragments, eight retouched 

flakes, two biface fragments, and the medial section of a medium to 
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large projectile point. Ten auger borings were made in the same square; 

seven contained cultural material (maximum of six flakes in one hole) to 

a depth of 35 cm below the present ground surface. Below 35 cm, there 

was a level of boulders and cobbles probably representing a past river 

bed. This lithic concentration does not appear to have been recorded by 

Napton's survey crew. 

Transect I cut through the locality of two previously recorded bed

rock mortars (BRMs 2 and 3). Surface reconnaissance in this area re

corded two additional single-cup bedrock mortars (BRMs 8 and 9), while 

41 pieces of obsidian debitage and three stone tools were recovered from 

a selected surface sample. A total of eight auger holes were excavated 

along Transect I, with only one hole containing a single flake fragment. 

Augering was difficult due to the high concentration of gravels and cob

bles near the surface. Preliminary field observations suggest that this 

area and the obsidian concentration in Transect H may be closely re

lated, if not contiguous. 

The last transect, Line J, was located at the extreme western end 

of the flat, where Napton's crew reported a light lithic scatter. An 

intensive surface examination and the collection of all artifacts dis

covered in this area resulted in the recovery of only six pieces of un-

retouched obsidian and one hard rubber button. Seven auger holes, more 

than 60 cm in depth, yielded only one fragment of charcoal. 

Finally, an attempt was made to relocate the two bedrock mortars 

(BRMs 4 and 5) and possible "housepit" recorded by Napton's crew in the 

vicinity of the outwash of Indian Creek (Napton's "Area C") at the east

ern edge of the flat. This attempt failed, perhaps due to the dense 

vegetation in the area. A photograph of one of these bedrock mortars is 

in the original site report (Napton and Greathouse 1976). 

Interpretation and Significance. The results of the present inves

tigations suggest that the prehistoric component of 4-MRP-362, as re

flected by the bedrock mortars and obsidian, is much less extensive and 

significant than previously thought. It is difficult to interpret the 

few observed surface obsidian scatters and the bedrock mortars because 

it is possible that they may be the result of the ethnohistoric habita

tion in the area. Augering indicated little in the way of subsurface 

remains over most of the area. This lack of depth limits interpretation 

93 



of the artifacts, especially given the propensity of the area to period

ic flooding and surface disturbance. 

Further work in the vicinity of Transects I and H, where several 

bedrock mortars, a dense surface obsidian concentration, and artifacts 

to a depth of 35 cm were observed, may yield the best and only data re

garding prehistoric occupation in the area. In Figure 16, the limits of 

the prehistoric site have accordingly been reduced from Napton's and 

Greathouse's (1976) original boundary. Our investigations lead us to 

consider this area to be a prehistoric site, while it is also recognized 

that a large ethnohistoric area (yet to be adequately documented) and at 

least two isolated bedrock mortars also exist on the flat. The vicinity 

of Indian Creek, if cleared of vegetation, might reveal an important 

prehistoric component, although it is not likely considering the rather 

steep slope, poor drainage, and rockiness of the area. 

An intense or permanent prehistoric occupation is perhaps not to be 

expected on the south side of the Merced River because of its northern 

exposure and because living space is limited to an active floodplain. 

Moreover, granitic boulders in this area are poorly cemented and less 

suitable for use as bedrock mortars. These factors make the area less 

desirable for occupation than localities on the north side of the Merced 

River. It is of interest to note that in Yosemite Valley large sites 

occur much more frequently in the north side of the river despite large 

areas of open ground on the south side and that this may have something 

to do with Miwok socioreligious behavior (Bennyhoff 1976). 

Evidence of the ethnohistoric rancheria at 4-MRP-362 is more visi

ble, although it appears to be represented primarily by surface remains 

and to have been subjected to flood disturbance. Although, in this 

project, no attempt was made to investigate this period of occupation 

archeologically, the written and oral reports documented by Bates and 

Wells (1982) should be elaborated with archeological fieldwork in the 

near future. In this way, significant contributions may be made to the 

study of early contact between Anglo and Native American populations in 

the Yosemite region. 

Site 4-MRP-363 

Previous Archeological Investigations. Located south and upslope 
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from the central portion of 4-MRP-362, 4-MRP-363 is a locally known Na

tive American cemetery, which was recorded by Napton's archeological 

survey in 1975 (Napton and Greathouse 1976). At that time, the site was 

marked by a single marble headstone inscribed "Wm. Lances: 1870-1930: 

Native of California." According to local informants, other unmarked 

graves are present in the area. There was evidence of disturbance in 

1975 in the form of four depressions, suggestive of relic collectors' 

diggings. 

Present Fieldwork. In the course of the present project, 4-MRP-363 

was revisited for the purpose of documenting disturbances and surface 

features. No subsurface testing or surface collections were carried out 

in the area. The single marked headstone was relocated, as were the 

four depressions. These depressions appear to be unmarked grave loca

tions, although they may, in fact, have been holes made by pot hunters. 

In front of the headstone, there was another large depression, which was 

documented in a photograph accompanying the original site report (Napton 

and Greathouse 1976). A rusted shovel blade observed resting near the 

headstone is not in the photograph or mentioned by Napton and Great-

house, but we are in agreement with them that this burial may have been 

"excavated." 

Particular attention has been paid to records of Native American 

burials in the El Portal area in the ethnohistorical research (Bates and 

Wells 1982). The data include the names and dates of several other peo

ple besides Lances who were probably buried in the cemetery of 4-MRP-363 

(see above). 

Interpretation and Significance. Napton's correlation of 4-MRP-363 

with Merriam's (1917) Kep-pek'-oo-lah is not substantiated, inasmuch as 

Merriam does not mention any cemetery or burials, and no other features 

besides the burials appear to exist in tbe immediate area. It is possi

ble that the cemetery was not in use during Merriam's travels, or that 

he did not actually visit the south side of the river. 

Site 4-MRP-363 is clearly a significant cultural area and should be 

preserved and protected. 

Site 4-HRP-382 

Previous Archeological Investigations. Bennyhoff's survey in the 
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early 1950s did not record site 4-MRP-382, perhaps because of its loca

tion upslope from 4-MRP-182 and at the northernmost edge of Rancheria 

Flat, where the valley floor begins to rise more steeply. It is likely 

that Bennyhoff's survey was concentrated in the more open areas nearer 

the Merced River, where many of the other sites are located. Napton's 

crew (Napton and Greathouse 1976) did locate this site in 1975, however, 

and recorded it as having five bedrock mortar groups (total cups = 42) 

and a small overhang identified as a possible rockshelter. In addition 

to these features, they observed at least 10 obsidian and chert flakes, 

but did not indicate the locations. Modern disturbance in the area was 

evidenced by a cul-de-sac, marking the end of Rancheria Road in the 

southern portion of the site, and by a dirt fire road to a water tank, 

through the middle of the site, upslope from the northernmost bedrock 

mortar. 

Present Fieldwork. An intensive surface reconnaissance throughout 

the area of 4-MRP-382 resulted in a map of visible features (Fig. 17). 

This survey located one concentration of obsidian tools and flakes on 

the surface (Area A) and relocated four (BRMs 1-4) of the five bedrock 

mortars and the one rockshelter recorded by Napton's crew (BRM 5 was not 

relocated). In addition to these features, seven previously unrecorded 

bedrock mortars were located in the semidense vegetation covering the 

site (BRMs 6-12). 

Surface collections and subsurface examination of 4-MRP-382 were 

limited to the areas adjacent to the existing cul-de-sac, where National 

Park Service development planning efforts are being directed. This por

tion of the site was divided into three areas (A, B, and C) which were 

subjected to surface artifact collection, auger testing, and proton-

magnetometer surveying. Excavation units were used to test each of these 

areas to determine the depth and constituents of the subsurface cultural 

remains. These excavation units included two 1 m by 2 m and one 1 m by 

1 m units in Area A (4-MRP-382A, EU1, 2, and 3), one 1 m by 2 m unit in 

Area B (4-MRP-382B, EU1), and one 1 by 2 m unit in Area C (4-MRP-382C, 

EU1). Artifact summaries for these excavation units are presented in 

Tables 10 to 14. 

Discussion. The excavations in 4-MRP-382 resulted in the recovery 

of a small quantity of artifacts (primarily chipped stone) to a depth of 
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Fig . 17. 4-MRP-382: S i t e Plan. 
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Table 10 
ARTIFACT SUMMARY: 4-MRP-382A, EU1 

CHIPPED STONE 
FLAKE GROUND FAUNAL HUMAN HISTORIC 

LEVEL CM BD BIFACES* TOOLS FLAKES STONE BONE BONE METAL GLASS COMMENT 

A-l 15-20 2 

A-2 20-25 1 2 

A-3 25-30 2 16 2 

* < on oe <• -11 Flotation sample 
A-4 30-35 1 11 , . T7v (App.H) 

A-5 35-40 1 19 1 expand ing b a s e d r i l l 

A-6 40-45 6 1 

A-7 45-50 1 1 2 

Full extent of 1 m x 
A-8 50-55 4 13 2m unit under excava

tion at this point 

A-9 55-60 1 10 1 

A-10 60-65 1(CT?) 22 (App?H)°
n S a m P l G 

A-ll 65-70 2(1EE?) 1 16 

*Typed projectile points: CT = Cottonwood Triangular; EE = Elko Eared; DSN = Desert Side-notched 



Table 10—Continued 

'.O 

CHIPPED STONE 
FLAKE GROUND FAUNAL HUMAN HISTORIC 

LEVEL CM BD BIFACES TOOLS FLAKES STONE BONE BONE METAL GLASS COMMENT 

A-12 70-75 2 7 

A-13 75-80 1 5 

A-15 80-85 l(DSN) 5 

a .22-caliber cartridge; 
A-16 90-95 2 9 1 1 chert core; flota

tion sample (App.H) 

A-17 95-100 15 

A-18 100-105 1 7 

A-19 105-110 7 

A-20 110-115 5 

A-21 115-120 3 

A-22 120-125 11 

A-23 125-130 Sterile level 

A-24 130-135 3 

A-25 135-140 2 

A-26 140-145 2 



Table 10—Continued 

CHIPPED STONE 
FLAKE GROUND FAUNAL HUMAN HISTORIC 

LEVEL CM BD BIFACES TOOLS FLAKES STONE BONE BONE METAL GLASS COMMENT 

A-27 145-150 1 

B-l 150-155 Sterile substratum 

TOTAL 10 13 231 3 3 1 

H 
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Table 11 
ARTIFACT SUMMARY: 4-MRP-382A, EU2 

CHIPPED STONE 
FLAKE GROUND FAUNAL HUMAN HISTORIC 

LEVEL CM BD BIFACES* TOOLS FLAKES STONE BONE BONE METAL GLASS COMMENT 

A-l 13-18 1 

A-2 18-23 4 

A-3 23-28 8 

A-4 28-33 10 

A-5 33-38 8 

A-6 38-43 1 27 

A-7 43-48 19 

A-8 48-53 1 28 1 

Full extent of 1 m x 
A-9 53-58 12 1 2 m unit under excava

tion at this point 

A-10 58-63 21 

A-ll 63-68 18 1 

A-12 68-73 22 

*Typed Projectile Point: DSN = Desert Side-notched 

o 



Table 11—Continued 

CHIPPED STONE 
FLAKE GROUND FAUNAL HUMAN HISTORIC 

LEVEL CM BD BIFACES TOOLS FLAKES STONE BONE BONE METAL GLASS COMMENT 

A-13 73-78 1 16 

A-14 78-83 30 

A-15 83-88 2 14 

A-16 88-93 22 

A-17 93-98 16 

A-18 98-103 1 18 Flake blank for pro-

jectile point 

A-19 103-108 1 12 

A-20 108-113 1 11 

A-21 113-118 l(DSN) 23 

A-22 118-123 1 12 

A-23 123-128 18 

A-24 128-133 1 15 

A-25 133-138 1 6 

A-26 138-143 7 

O 



Table 11—Continued 

o 

CHIPPED STONE 
FLAKE GROUND FAUNAL HUMAN HISTORIC 

LEVEL CM BD BIFACES TOOLS FLAKES STONE BONE BONE METAL GLASS COMMENT 

A-27 143-148 7 

A-28 148-153 7 

A-29 153-158 4 

A-30 158-163 1 

A-31 163-168 2 

TOTAL 2 10 419 3 2 



Table 12 
ARTIFACT SUMMARY: 4-MRP-382A, EU3 (1 m2) 

O 

CHIPPED STONE 
FLAKE GROUND FAUNAL HUMAN HISTORIC 

LEVEL CM BD BIFACES TOOLS FLAKES STONE BONE BONE METAL GLASS CERAMIC COMMENT 

A-l 15-25 1 1 

. « * , . « , . „ F i r s t th ree l e v e l s exca-
A - 2 25-35 9 . j . in .. 

vated in lCl-cm u n i t s . 

A-3 35-45 1 21 1 1 1 1 

A-4 45-50 2 19 

A-5 50-55 1 1 1 

A-6 55-60 3 4 

A-7 60-65 1 7 

A-8 65-70 5 

A-9 70-75 1 2 

A-10 75-80 1 6 

A-ll 80-85 Sterile 

TOTAL 1 2 44 1 2 40 1 



Table 13 
ARTIFACT SUMMARY: 4-MRP-382B, EU1 

O 

CHIPPED STONE 
FLAKE GROUND FAUNAE HUMAN HISTORIC 

LEVEL CM BD BIFACES* TOOLS FLAKES STONE BONE BONE METAL GLASS COMMENT 

A-l 11-21 1 22 

Full extent of 1 m x 
A-2 21-31 2 51 2m unit under exca

vation at this point 

A-3 31-41 2(1SCS?) 2 74 

A-4 41-51 1(SCS?) 1 49 

A-5 51-61 37 

A-6 61-71 1 56 

A-7 71-81 27 

A-8 81-91 12 

A-9 91-101 1 12 

A-10 101-111 9 

A-ll 111-121 1 

B-l 121-131 Sterile 

TOTAL 3 8 350 

Typed projectile points: SCS = Sierra Contracting Stem 



O 

Table 14 
ARTIFACT SUMMARY: 4-MRP-382C, EU1 

CHIPPED STONE 
FLAKE GROUND FAUNAL HUMAN HISTORIC 

LEVEL CM BS BIFACES TOOLS FLAKES STONE BONE BONE METAL GLASS COMMENT 

A-l 0-5 13 

A-2 5-10 14 1 

A-3 10-15 9 

A-4 15-20 19 

A-5 20-25 6 

A-6 25-30 5 

A-7 30-35 5 

A-8 35-40 8 

A-9 40-45 2 

A-10 45-50 1 

A-ll 50-55 1 3 

B-l 55-60 Sterile 

TOTAL 1 85 1 



about 1.5 m below the present ground surface in two units (4-MRP-382A, 

EU1 and EU2). Each of the areas investigated will be considered in 

turn. 

Area A. EU1 of 4-MRP-382A was excavated in 5-cm levels from a 

datum 15 cm above the present ground surface. The location of this unit 

corresponded with one of three major magnetic anomalies discovered in 

Area A by the proton-magnetometer survey (Appendix J). Because the 

present ground surface slopes about 35 cm to the south, the full extent 

of the 1 m by 2 m unit was not exposed until Level A-8 (50 cm BD). Two 

strata were defined. Stratum A (Levels A-l to 27, 15-150 cm BD) con

sisted of a grayish brown, loamy sand containing small fragments of rock 

and some flecks of charcoal. Larger boulders first appeared in the unit 

at Level A-19 (105-110 cm BD) and increased in frequency with depth. At 

150 cm BD, the sediment changed to a lighter-colored, strong brown, 

loamy sand, with extensive patches of decomposing granitic gravels. 

Stratum B (Level 1, 150-155 cm BD) was defined at this point and con

tained no artifactual material. 

Other than two pieces of aluminum, one small fragment of glass, a 

single .22-caliber cartridge, and three badly weathered fragments of 

bone, the contents of EU1 was restricted to chipped stone (254 pieces). 

The three fragments of bone were from an unidentifiable mammal and were 

the only faunal materials recovered from any of the excavation units at 

4-MRP-382. Included in the collection of chipped stone are three typed 

projectile points, none of which is exceptionally well-made. These 

points have been classified as Cottonwood Triangular (see Appendix B, 

Fig. 18d), Desert Side-notched (Fig. 18j), and Elko Eared (Fig. 18h). 

The Elko Eared point occurred stratigraphically above the Desert Side-

notched specimen, probably due to post-depositional mixing (a .22-cali

ber cartridge was found below all the projectile points). Another nota

ble artifact from this unit is a small obsidian expanding base drill 

(see Appendix B, Fig. 20d) from Level A-5 (35-40 cm BD). Drills were 

exceedingly rare in the chipped stone assemblage from the El Portal 

Archeological Project, and the occurrence of one here may imply some 

functional specialization. The obsidian debitage from 4-MRP-382A, EU1, 

is also somewhat unusual when compared to other sites. Specifically, 

there is a relatively higher percentage of cortical flakes, a lower per-
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centage of biface thinning flakes, and a larger proportion of debitage 

of a size greater than 1 cm (see Appendix B, Table 21). Together these 

factors suggest that some knapping of relatively unrefined obsidian was 

taking place, in addition to the thinning and finishing of biface pre

forms evidenced at most of the other sites (4-MRP-182 and 250). This 

matter will be discussed further below. 

EU2 at 4-MRP-382A was excavated in the middle of a small surface 

concentration of obsidian located about 10 m northeast of EU1. This ar

ea also registered as an anomaly in the magnetic survey. The excavation 

of this unit proceeded in the same fashion as EU1 (although datum was 13 

cm above the ground surface) through a grayish brown, loamy sand (Stra

tum A, Levels 1-31, 13-168 cm BD). Excavation here ceased at a level of 

high concentration of boulders, and no Stratum B was defined. 

Although the depth provenience of one piece of glass from EU2 is 

recorded as Level A-ll (63-68 cm BD), the few historic artifacts found 

are actually restricted to near the present ground surface, which slopes 

about 40 cm to the south. As in EU1, the only other artifacts recorded 

are pieces of chipped stone. A single, poorly fashioned Desert Side-

notched point was identified (see Appendix B, Fig. 18k), while the re

mainder of the chipped stone included one fragment of a marginally re

touched flake blank for a small point, 10 flake tools, and 419 pieces of 

debitage. Some of the retouched pieces identified as flake tools may 

also be broken flake blanks for projectile points. The debitage from 

EU2 is, in many respects, similar to that recovered from EU1 (see Appen

dix B, Table 21) which implies that the subsurface deposits are contigu

ous between the two units. 

The last excavation unit in Area A, EU3, was a 1 m by 1 m square 

located 5 m west of EU1, in an area which had low magnetic readings dur

ing the proton-magnetometer survey. The soil in this area was identical 

to that defined as Stratum A in EU1 and 2. Excavation was carried out 

to a depth of 85 cm BD. At that depth, one large and several small 

granitic boulders covered the bottom of the unit. The top 30 cm of soil 

was removed in the first three levels of this unit, with the datum set 

at 15 cm above present ground surface in the highest corner of the 

square. After an increase in the number of artifacts in Level 3, the 

remainder of the unit was excavated in 5-cm levels. Only 48 pieces of 
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stone were recovered from EU3, although 40 fragments of glass, two .22 

caliber cartridges, and one whiteware sherd were also found. All but 

one of the 40 glass fragments, which were distributed throughout the 

depth of the unit, appeared to be small slivers from a single lamp chim

ney or other object made of thin glass (thickness = 1 mm). The spread 

of these fragments suggests that the deposits in this area are mixed. 

The only notable stone artifact recovered was a small oblong cobble used 

as a hammerstone. It is noteworthy that the low magnetometer readings 

in this area correspond to an equally low density of prehistoric archeo-

logical material. This can be contrasted with EU1 and 2, both of which 

were situated in identified magnetic anomalies (see Appendix J). 

Area B. Surface and auger examination of 4-MRP-382B, the area 

along the outside edge of the existing cul-de-sac (see Fig. 17), re

vealed cultural remains only in the northwest corner near the intersec

tion with the dirt road leading to the water tank. Here, a small clus

ter of obsidian flakes and tools was found on the surface, including one 

complete concave based projectile point (see Appendix B, Fig. 18s). 

This projectile point style has an uncertain temporal range, and its 

size and weight (2.8 g) would have made it suitable for either an arrow 

or a small dart. 

A single 1 m by 2 m test unit (4-MRP-382B, EU1) was excavated in 

the immediate vicinity of the surface cluster of artifacts. This unit 

was excavated in 10-cm levels, from a datum set at 11 cm above the pres

ent ground surface, in the northwest corner of the square. Both Stratum 

A (Levels A-1 to 11, 11-121 cm BD) and Stratum B (Level B-1, 121-131 cm 

BD) were similar in color and texture to the corresponding strata in 4-

MRP-382A, EU1. Samples from four levels in Stratum A of this unit have 

been chemically and physically characterized in Appendix I. Large sub

surface boulders were first encountered at a depth of 70 cm BD and even

tually covered most of the unit. 

Artifacts from 4-MRP-382B, EU1, restricted to Stratum A, were com

prised entirely of chipped stone, which occurred in moderate densities 

to a depth of 70 cm (see Table 13) . Noteworthy are two biface frag

ments, from the upper levels of the unit, that are tentatively identi

fied as the basal stems of Sierra Contracting Stem points (Appendix B, 

Fig. 10k and 1). If this identification is correct, this style of point 
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(associated with the Crane Flat complex in the Yosemite region) denotes 

an early age for the archeological levels at 4-MRP-382B. Disturbance in 

the course of the construction of the existing roads, however, may have 

resulted in mixing of the site's deposit. 

Area C. Located downslope from the cul-de-sac, 4-MRP-382C 

appears to represent the southernmost extension of the site. Surface 

collection along a transect through this area revealed a light scatter 

of obsidian on the surface, and augering indicated that subsurface re

mains existed in at least a few localities. A single 1 m by 2 m test 

unit (4-MRP-382C, EU1), excavated in 5-cm levels below the present 

ground surface to a depth of 55 cm, recovered only a small amount of 

debitage (n = 85), 1 obsidian flake scraper, and a fragment of amber 

glass. The strata in this area were similar in all respects to the 

strata defined in the other excavation units. 

Interpretation and Significance. A clear picture of the archeolog

ical remains at 4-MRP-382 is difficult to achieve because of the limited 

testing conducted during this phase of investigations. A large portion 

of the site, which appears to exist upslope from the area tested, re

mains unsampled. In the discussion that follows, our interpretations 

are based primarily upon the part of 4-MRP-382 that was tested by exca

vation. 

The presence of subsurface archeological deposits in the area 

tested has been demonstrated, yet both the kind and quantity of cultural 

remains are very restricted when compared to 4-MRP-182 or 250. This 

contrast between 4-MRP-382 and such sites as 4-MRP-182 and 250 perhaps 

holds the key to its interpretation and its significance. Specifically, 

chipped stone makes up the overwhelming majority of the assemblage re

covered from excavations at 4-MRP-382. There is scarcely any bone pres

ent, and only a single hammerstone was found. Three flotation samples 

from 4-MRP-382A, EU1, yielded nothing beyond the customary natural for

est litter (Appendix H). No manos, metates, pestles, ornaments, or oth

er types of artifacts were recovered. Moreover, when we look at the 

overall character of the chipped stone assemblage, some rather marked 

differences are apparent between the obsidian debitage at this locality 

and that sampled at the other sites in El Portal. The major difference 

lies in the relatively higher percentage of flakes greater than 1 cm and 
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in the higher proportion of pieces with cortex. Forty-two percent of 

the debitage from all the excavation units at 4-MRP-382 are greater than 

1 cm in maximum dimension, compared with a mean value of only 30 percent 

for the entire lithic assemblage recovered in the course of the project 

(see Appendix B, Table 21). At the same time, cortical flakes make up 

5.7 percent of the debitage from 4-MRP-382, but only 1.9 percent of the 

total sample. 

These differences suggest that the kind of knapping activities tak

ing place at 4-MRP-382 were in some way different from those at the oth

er sites investigated. One possibility is that an early stage of bifa

cial knapping is represented here or some other kind of knapping that 

involved the removal of larger flakes and more cortex than elsewhere. 

Site 4-MRP-382 might have been used as a limited activity area for the 

initial processing of lithic raw material, while most of the final knap

ping might have occurred elsewhere. The color, texture, and chemical 

nature of the sediments in the areas tested (Appendix I) indicate little 

human influence upon the character of the native soil. This would sub

stantiate a hypothesis of limited use 'for 4-MRP-382 and account for the 

low density of artifacts. Moreover, the location of 4-MRP-382, upslope 

and away from the Merced River, might have made the site less desirable 

for habitation. At some period of time, the site was used for process

ing vegetal material (as is evidenced by the bedrock mortars) but this 

does not necessarily indicate habitation. 

Another possibility for the interpretation of 4-MRP-382 is that the 

different nature of the obsidian is due to its age or the period of its 

use. The obsidian hydration analysis (Appendix C) tentatively places a 

sample of flakes from 4-MRP-382A, EU2, as the earliest in a group in

cluding specimens from 4-MRP-182A, 250B, and 250C. Unless there has 

been considerable mixture in the deposits of the sites, however, the 

overall results of the hydration analysis for temporal inferences is 

less than satisfactory (see Chapter 4). Moreover, both early and late 

style points were recovered from 4-MRP-382, and a larger sample will be 

needed to properly determine the chronological range of the subsurface 

deposits. 

A final possibility that cannot be disregarded is that the differ

ent character of the chipped stone assemblage is due to the limited sam-
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pie size. In this regard, it is possible that more extensive excava

tions would produce assemblages more like those at the other sites. It 

is still unlikely, however, that the absence of bone and other classes 

of artifacts, as well as the differences in the soil chemistry, is pure

ly a sampling phenomenon. 

The explanation of the difference in the nature of the occupation 

at 4-MRP-382, as compared to such sites as 4-MRP-182 and 250, is impor

tant for a full understanding of prehistoric activity in the El Portal 

area. If the reason for the difference is either functional or tempor

al, or both, the possibility exists for isolating elements of the pre

historic cultural systems that are either absent or irretrievable in the 

deposits of the larger and more intensively occupied sites. 
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Chapter 4 

PREHISTORIC OCCUPATION OF EL PORTAL: RESEARCH POTENTIAL AND DIRECTIONS 

Introduction 

While the immediate goal of the 1981 El Portal Archeological Proj

ect was to obtain preliminary information necessary for proper manage

ment decisions, the data collected are equally important for the ad

vancement of archeological knowledge of the El Portal area. The excava

tions undertaken in the course of this project, although limited, repre

sent the only extensive subsurface investigations of archeological sites 

in El Portal since Fitzwater's (1962) salvage operations at 4-MRP-181 in 

1959 and 1960. As such, they provide further insight into previous 

occupations of the area and highlight the potential for greater under

standing through continued research. 

The 1981 El Portal Archeological Project focused on the aboriginal, 

and particularly the prehistoric, archeology of El Portal. Following 

Moratto's (1981) research design for Yosemite National Park, we can now 

consider how this project and future work at the same sites will further 

our understanding of particular problem domains in the prehistoric 

archeology of Yosemite and the central Sierra Nevada as a whole. We 

also hope to provide more general means by which to evaluate the signif

icance of the archeological resources investigated in this project. 

Cultural Chronology 

Typologically, the projectile points recovered in the El Portal 

Archeological Project can be clearly associated with both the Crane Flat 

and Mariposa complexes, as originally defined by Bennyhoff (1956) and 

elaborated upon by Fitzwater (1962, 1968). Specifically, the medium to 

large projectile points in our sample (Sierra Concave-base, Sierra 

Contracting Stem, Elko Corner-notched and Eared) are representative of 

the former, while the small points (Desert Side-notched and Cottonwood 

Triangular) are typical of the latter. Evidence for Bennyhoff's inter

mediate Tamarack complex is less clear. The medium size Rose Spring 

projectile points recovered from 4-MRP-250C are suggestive of the Tama-

113 



rack complex, but not conclusive. As there is no indication of an 

abrupt break in the character of the lithic debitage, it is possible 

that there was a transitional period. This will have to be substanti

ated, however, by further excavation. It is of interest to note that in 

the nearby Buchanan Reservoir, occupation during the same time as the 

Tamarack complex in Yosemite was characterized by population dispersal 

and social disruption, resulting in an impoverished archeological record 

(Moratto 1972). This may have been caused by environmental changes 

(Moratto, King, and Woofenden 1978; see comments by Byrne 1979). Fur

ther research may reveal that the Tamarack complex in Yosemite was also 

a period of disruption. 

As yet, absolute dates for the various phases in Yosemite National 

Park are not fixed. Bennyhoff's (1956) original suggestions (Crane Flat 

complex: pre-A.D. 500; Tamarack complex: A.D. 500 to 1200; Mariposa 

complex: A.D. 1200 to 1850) were based upon correlations with sequences 

outside the area which were not adequately secured. These date ranges 

are not inconsistent with three C-14 dates obtained by Eitzwater (1968) 

at 4-MRP-105 in Crane Flat in Yosemite National Park. Two of the dates 

(2040 ± 80 B.P.: UCLA 278 and 1580 ± 80 B.P.: UCLA 277) are associated 

with material of the Crane Flat complex, while the third (950 ± 70 B.P.: 

UCLA 276) is from a level containing an Eastgate Split Stem projectile 

point, whittaker (1981: 81) has correctly pointed out that the Eastgate 

style point fits nicely, both typologically and chronologically, into 

Bennyhoff's Tamarack Complex. 

Perhaps the most reliable chronology we can use at this time is 

that developed by Moratto (1972) and King (1976) for the Buchanan Reser

voir locality (see Fig. 1). This regional sequence is based on 29 C-14 

dates and is particularly comparable to El Portal because of its proxim

ity, closely related projectile point styles, and by the fact that, eth-

nographically, both areas were occupied by the same aboriginal groups. 

The three phases defined by Moratto, corresponding to the Crane Flat, 

Tamarack, and Mariposa complexes, are the Chowchilla phase (800 B.C. to 

A.D. 300), the Raymond phase (A.D. 300-1500), and the Madera phase (A.D. 

1500 to 1850). 

It was hoped that the applicability of this chronological sequence 

to El Portal could be tested by excavating deeply stratified sites 
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during the 1981 El Portal Archeological Project. In the absence of a 

suitable and a reliable charcoal sample for C-14 dating, a sample of 100 

pieces of obsidian was submitted for hydration band analyses. This 

chronometric technique has been used successfully to provide both rela

tive and, when calibrated with C-14, absolute dates (for a recent re

view, see Michels and Tsong 1980) and is based upon the correlation 

between hydration band width and time, among other variables. The re

sults of the present analyses for chronological purposes, however, are 

somewhat puzzling (Appendix C). 

In the five excavation units sampled (4-MRP-182A, EU1 and 2; 4-MRP-

250B, EU1; 4-MRP-250C, EU1; 4-MRP-382A, EU2), there was no apparent 

trend in the hydration values with depth, with or without control for 

the source of the obsidian. Table 15, for example, presents the hydra

tion values recorded for obsidian from the Casa Diablo source, which was 

the best represented in our sample (65 of 100 pieces). As can be seen, 

there is a large range of values for any one level, and the average of 

values shows no clear correlation with depth. The simplest explanation 

is that the deposits of all the sites' are mixed, and indeed, there is 

considerable evidence for rodent burrowing. Also, some inadvertent 

mixing may have taken place by excavating the test units in arbitrary 5 

cm levels, rather than following the site's true depositional slope. 

Nonetheless, the various projectile points were recovered in a predicta

ble order, and the lithic analysis postulates an explainable trend in 

the size and character of the debitage and flake tools over time (Appen

dix B). Mixing alone, then, does not appear to be an adequate explana

tion for the small hydration bands of the obsidian recovered from the 

deepest levels. 

Perhaps another explanation for the results of the analysis is that 

local factors played a large role in the hydration process in El Portal. 

Temperature and/or moisture may have affected the normal rate of band 

formation. It is notable, in this regard, that hydration band measure

ments of a sample of obsidian from Wawona appear to be similarly unpat-

terned, with respect to depth. Although these specimens have yet to be 

fully controlled for source, preliminary results suggest that most of 

the material also derives from Casa Diablo (Whittaker 1981: personal 

communication). 
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Table 15 
CASA DIABLO OBSIDIAN HYDRATION VALUES 

SITE, EU 

4-MRP-182A, EU1 

4-MRP-182A, EU2 

4-MRP-250B, EU1 

4-MRP-250C, EU1 

4-MRP-382A, EU2 

LEVEL 

A-10 
A-14 
A-18 
A-29 

A-5/6 
A-12 
A-18 
A-23 

A-4 
A-ll 
B-3 
B-13 

B-6 
B-12 
B-18 
B-26 
C-3 

A-10 
A-21 
A-31 

DEPTH 

50-55 cm BD 
70-75 cm BD 
90-95 cm BD 
145-150 cm BD 

25-35 cm BD 
60-65 cm BD 
90-95 cm BD 
115-120 cm BD 

15-20 cm BS 
50-55 cm BS 
70-75 cm BS 
120-125 cm BS 

71-76 cm BD 
101-106 cm BD 
131-136 cm BD 
171-176 cm BD 
236-241 cm BD 

58-63 cm BD 
113-118 cm BD 
163-168 cm BD 

ASSOCIATED* 
PROJECTILE 
POINTS 

DSN 

SCB 
EE 

SCB? 

SCS 

RS 

SCS 
cb 

DSN 

HYDRATION VALUES 

5.5, 5.6 
3.5, 6.0, 4.8 
5.5, 5.0, 5.3, 4.0 
6.9, 6.0, 5.5, 5.5 

4.6, 6.5, 6.9, 5.7 
5.3, 5.4, 4.9, 2.4 
5.6, 5.2, 5.4, 4.8 
4.3, 5.0, 4.1, 4.7 

2.4 
6.9, 2.7, 6.6 
2.5, 5.3 
5.0, 5.7, 6.4 

4.6, 5.6, 5.7 
5.7, 3.8, 5.9 
6.4, 6.7, 5.7, 6.0 
4.4, 4.8 
5.8, 5.6, 4.6, 4.7 

6.2, 5.4 
5.6, 5.4, 4.6 
6.2 

AVERAGE 

5.6 
4.8 
5.0 
6.0 

5.9 
4.5 
5.3 
4.5 

(2.4) 
5.4 
3.9 
5.7 

5.3 
5.1 
6.2 
4.6 
5.2 

5.8 
5.2 
(6.2) 

*Projectile Points (see Appendix B): 
DSN = Desert Side-notcbed; EE = Elko Eared; RS = Rose Spring; SCB = Sierra Concave-base; 
SCS = Sierra Contracting-Stem; cb = concave based 



In comparing El Portal with Wawona, it is also interesting that 

while the majority of the measurable hydration band values of the El 

Portal sample fall between 4.0 and 6.9 microns, the Wawona range of 

values is significantly lower, about 2 to 5 microns. The question of 

whether this is due to chronological differences (that is, the El Portal 

sites are generally older than the Wawona sites), or is the product of 

local variables, will be important for future research in the Yosemite 

region. Indeed, a plausible reason for the unpatterned and relatively 

narrow range of hydration band thicknesses in the El Portal sample is 

that the deposits of the tested sites are mainly the result of a period 

of intense occupation at a relatively early date, with only minor occu

pation in more recent times. If we apply the recent source-specific 

rate proposed for Casa Diablo obsidian by Garfinkel (1980; Garfinkel and 

Cook 1980), Y = 665.4l(X)-745.00, the majority of our sample in the 

range 4.0 to 6.9 microns would yield an age range of A.D. 64 to 1966 

B.C. The few samples that fall outside this range cluster mostly around 

2.5 microns, which would correspond to a date of A.D. 1062. 

Given the uncertainties in the interpretation of the obsidian 

hydration analysis, however, it is perhaps premature to apply any of the 

empirical hydration rate equations (see Ericson 1978) which have been 

proposed for calibrating band thickness into absolute time. Future sam

pling strategies might include typed projectile points, whose gross age 

is known or reasonably suspected, in order to test the feasibility of 

the obsidian dating technique in the El Portal area. We are also confi

dent that continued excavation in El Portal will result in the recovery 

of material suitable in context and quantity for C-14 dating. This will 

provide not only independent absolute dates but also aid in the inter

pretation of the present and future obsidian hydration analyses. 

In summary, the preliminary tests at several sites in El Portal, 

particularly 4-MRP-182 and 250, indicate to us that significant poten

tial exists for refining the known cultural chronology of the Yosemite 

region. Specifically, the demonstrated stratigraphic depth of some of 

the sites, the presence of numerous early and late styles of projectile 

points and other tools (including ground stone), the preservation of 

organic material, and the potential for discovery of in situ cultural 

features and living floors, all impart to the El Portal arcbeological 

117 



deposits an important role in the study of local and regional prehis

toric chronology. Further work regarding the interpretation of obsidian 

hydration values is recommended. 

Paleoenvironment 

Moratto, King, and Woolfenden (1978) have persuasively argued that 

changes in the cultural sequence over the last 3,000 years in the Sierra 

foothills south of El Portal can be correlated closely with documented 

climatic changes. This study and others (see comments by Byrne 1979) 

serve as reminders that the history of prehistoric occupation in the 

Yosemite region was undoubtedly influenced by long-term fluctuations in 

the local and regional environment. 

One method employed by archeologists for reconstructing past vege

tation is pollen analysis. In order to assess the potential of such a 

study at the archeological sites in El Portal, five soil samples were 

collected at various depths in 4-MRP-182A (Appendix G). Four of the 

five samples contained sufficient pollen to make an adequate count and 

revealed a significant divergence between some of the earlier samples 

and the modern pollen spectra. Specifically, more nonarboreal pollen is 

present in the earliest levels of the site. It is not clear whether 

this variability is a result of climatic change or is, in fact, a re

flection of the influence of human occupation upon the local environ

ment. Cultural burning of the local area, for example, might induce a 

more open, nonarboreal vegetation. 

Given the demonstrated preservation of pollen at one site and the 

likelihood that it exists at others, a sampling strategy involving a 

greater number of samples and greater control over sample recovery is 

presented in Appendix G. Other evidence available for the study of the 

past environment includes faunal and macrofloral remains, both of which 

are present in several of the sites tested in the 1981 El Portal Archeo

logical Project. 
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Economic Patterns 

The preservation and recovery of faunal (Appendix F) and floral 

(Appendix H) remains in the 1981 El Portal Archeological Project pro

vides an insight into the nature of prehistoric subsistence in the 

Yosemite region. From the bones collected, mule deer appears to have 

played a major role in the local diet, while such wild animals as gray 

fox, jackrabbit, cottontail rabbit, western spotted skunk, and Califor

nia ground squirrel also are represented. No fish or reptile bones were 

identified despite an attempt to recover microfauna. 

There is little variation between the various sites, in the types 

of bone represented, that cannot be explained by sample size. Horse and 

cow are found in association with the early ethnohistoric house floor at 

4-MRP-250C, but do not appear to have had much immediate impact upon the 

aboriginal economy. The very high percentage of burned and fragmented 

bone in the sample might imply a long tradition of roasting meat direct

ly over hot coals and the subsequent removal of marrow. Also notable is 

the absence of proximal and distal ends of bones in the faunal collec

tion. Whether this is the case in other sites and relates to butchering 

practices, or represents meat consumed by animals, can only be answered 

with further excavation. Finally, at 4-MRP-182A, the quantity of bone 

appears to decrease in the most recent levels of the site, in associa

tion with Mariposa complex artifacts. Possible cultural reasons for 

this include a smaller population occupying the area, a change in the 

function of the site, and/or a decreasing reliance upon meat protein. 

The recovery of floral remains was less successful, but did docu

ment the use of pepper nuts (Umbellularia californica), both prehistor-

ically and in the ethnohistoric house at 4-MRP-250C. Other specimens 

collected included pieces of charred pine and oak, which probably served 

as construction material and fuel throughout the occupations of the 

site. Environmental conditions at El Portal appear to have been much 

more favorable for the preservation of floral macrofossils than at 

Wawona (Huckell 1981). The floral remains from El Portal will be avail

able for study by future excavators. 

Neither the faunal nor floral samples collected in the 1981 El Por

tal Archeological Project are large or complete enough to make state-
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ments regarding the season of occupation at the sites. The pepper nuts 

were harvested in the fall but could have been stored for future con

sumption. Also, the game animals represented could have been eaten at 

any time of the year. 

In addition to the utilization of local resources, long distance 

trade or procurement is evident in the form of exotic lithic material 

(especially the obsidian) and three small pieces of shell. One piece of 

shell has been fashioned into a flat disk bead (Fig. 14h; see Appendix 

K). It is likely that this shell bead was brought east from the coastal 

regions of California. 

Samples of the obsidian, on the other hand, have been determined to 

originate from several different sources in the western Great Basin, in

cluding some in Nevada (Appendix C). In particular, the majority of the 

obsidian (88 of 100 samples tested) appears to have derived from two 

sources (Casa Diablo and Bodie Hills), which is consistent with other 

sites in the central Sierra Nevada (see Appendix B). Analysis of the 

lithic debitage (Appendix B) suggests that obsidian most commonly ar

rived in El Portal in the form of more or less refined biface preforms 

(see above, however, 4-MRP-382). These preforms may have served both as 

blanks for large projectile points and bifacial "knives" and as the 

source of flakes for the manufacture of cutting and scraping tools. The 

provenience of other stone materials (basalt, rhyolite, chert, etc.) is 

not known, but these materials were probably acquired through procure

ment and processing activities different from those for obsidian. 

Finally, historic manufactured items such as the "Green River" 

knife, percussion caps, and glass beads, illustrated in Fig. 14, attest 

to the fact that certain aspects of Anglo material culture were readily 

adopted into aboriginal life. Further study of site 4-MRP-250C will un

doubtedly add to our understanding of the initial effect of contact with 

Anglos on the aboriginal economy of El Portal. 

Settlement Patterns 

Both intra- and intersite variation were observed in the 1981 El 

Portal Archeological Project. With regard to the latter, the kinds and 

quantities of artifacts and other material remains recovered from the 
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various sites vary markedly. At 4-MRP-382, for example, faunal remains, 

ground stone, human skeletal material, ornaments, and plant macrofossils 

are rare or absent, while these objects occur in relative abundance at 

4-MRP-250 and 182. This suggests that different activities were taking 

place at the various sites, a hypothesis supported by the kinds of lith-

ic debitage recovered (Appendix B) and the different types of site loca

tions. The potential importance of local topography and exposure in 

determining the settlement pattern is illustrated by the absence of pre

historic archeological remains at "Area X" (see Fig. 2) and the limited 

remains at 4-MRP-362, along the south side of the Merced River. 

Intrasite variation is equally evident, although it will be neces

sary to conduct larger scale excavations before the nature of this pat

terning can be adequately defined. Here we note the arrangement of 4-

MRP-250. There is a cluster of bedrock mortars on the western knoll of 

the site, separated from what appears to be an intensive prehistoric (as 

well as ethnohistoric) occupation area with possible house structures on 

the central knoll. Further investigations of the midden areas on the 

western knoll are needed in order to determine if these two areas repre

sent different activity loci of a single site. At 4-MRP-182A, it has 

been noted that auger and surface collecting revealed that the major 

area of occupation is probably somewhat removed from the bedrock mor

tars. 

On a regional scale, it is interesting to compare the results of 

the present project with those of a similar testing program in Wawona 

Valley (Whittaker 1981). Wawona Valley is located at a considerably 

higher elevation in Yosemite National Park (about 4,000 ft. elevation) 

in the Transitional life zone, which is characterized by open ponderosa 

and yellow pine, as well as black oak forest. Based upon the observed 

Miwok settlement pattern, most researchers have suggested that the high

land valleys such as Wawona were occupied in prehistoric times only sea

sonally, although this has yet to be demonstrated in the archeological 

record. In contrast, El Portal is situated at a lower elevation (about 

1,800 ft. elevation) in the Upper Sonoran life zone and might be ex

pected to be more suitable for year-round occupation. 

As yet, there are insufficient data to determine the seasons of 

occupation of the sites in the Yosemite region. The size and depth of 
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the occupation middens, however, indicate a more intensive and perhaps 

more permanent occupation at El Portal than at Wawona. The variety and 

quantity of artifacts also appear to be greater at several sites in El 

Portal, although differential preservation is certainly a major factor 

to be considered. Whittaker's EU3 at 4-MRP-8 in Wawona is exceptional 

in its large quantity of obsidian and rivals all the El Portal excava

tion units in the density of flakes per 5-cm level (see Whittaker 1981: 

Table 14). This site is not as deep as most in El Portal, however. 

Perhaps the biggest problem in comparing the sites at Wawona and El 

Portal is the lack of fine temporal control. It is quite possible that 

the apparent contrasts between the two areas are a result of different 

periods of occupation rather than manifestations of a seasonal round. 

Evidence that much of the sampled deposits in El Portal may predate most 

of the occupation in Wawona includes: (1) the greater number and varie

ty of early point styles, with a concomitant smaller percentage of 

small, late, prehistoric, projectile points at El Portal; (2) the great

er depth of the site deposits at El Portal, with more levels associated 

with pre-Mariposa complex characteristics, 'including inhumations, dart 

points, mano/metates, and larger size debitage (see Appendix B); and (3) 

the greater hydration band thicknesses for obsidian sampled at El Portal 

(see Appendix C). Fitzwater's excavations at 4-MRP-181 in El Portal 

also revealed a substantial pre-Mariposa complex occupation. It is 

tempting to suggest on this basis that early prehistoric settlement in 

the Yosemite region favored the lower elevation valleys and foothills, 

while occupation of the uplands (as at Wawona) did not become intensive 

until the time of the late prehistoric Mariposa complex. This hypothe

sis is consistent with the heavy emphasis upon acorn procurement, tradi

tionally associated with the later prehistoric period in Yosemite. This 

activity would have involved more intensive use of the Transition life 

zone environment. 

Certainly, travel for resource procurement and social interaction 

involved habitation and activity loci in many different places through

out the central Sierra Nevada, from the time that the area was first 

inhabited. Thus, we might expect to find artifacts of different cultur

al horizons throughout most environmental areas. It would be of archeo-

logical importance to know, however, to what extent settlement patterns 
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in the various environments and localities of the Yosemite region 

changed over time. Continued research at El Portal, where both early 

and late prehistoric components are represented, will undoubtedly in

crease our understanding of settlement patterns in this region. 

Demography and Social Organization 

These two research domains, demography and social organization, 

were identified by Moratto (1981) as necessary elements in the archeo-

logical research program for Yosemite National Park. Elucidation of 

these aspects of past cultures, however, requires more extensive excava

tion than has been carried out in the 1981 El Portal Archeological Proj

ect. 

It is possible, however, to state that several of the El Portal 

sites, investigated in this preliminary project, have the potential to 

provide information relevant to the study of these research domains. 

Data categories demonstrated to be present in El Portal and applicable 

to the study of demography and social organization include human mortu

ary remains, material suitable for absolute dating and age estimates, 

stratification of cultural deposits, time sensitive and culturally diag

nostic artifacts, preserved features and spatial relationships, dietary 

remains, and exotic artifacts (including potential status objects). 

Summary 

The 1981 El Portal Archeological Project was designed to obtain 

preliminary information regarding several sites in the El Portal Archeo

logical District that may be affected by future National Park Service 

development efforts. The nature of our investigations falls under the 

category of "pre-excavation work" as discussed by Moratto (1981: 81-82, 

107-111). An attempt was made to evaluate each site in terms of the na

ture, extent, and research potential of the archeological resources 

present, within the framework of limited impact to the sites. While a 

minimal amount of data was collected from any one site, these data were 

analyzed intensively (Appendices A-J) in order to assess the feasibility 

of obtaining significant archeological information in the future. 
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In the "Statement of Significance" on the National Register of His

toric Places nomination form (Moffitt and Anderson 1976), the El Portal 

Archeological District is classified as having significance at the re

gional and local levels, the primary importance being the potential of 

buried deposits "to provide new information for comparative archeologi

cal and environmental studies." When the nomination was written, sub

surface deposits had "not been sufficiently analyzed to determine what 

data they contain and what may be recovered through the application of 

currently available analytical techniques." This chapter, the report of 

investigations presented in Chapter 3, and the appendices have attempted 

to put forth the kinds of data available at each site investigated (and 

all the sites as a whole), and how these data might, in the future, be 

articulated with research objectives identified in "An Archeological 

Research Design for Yosemite National Park, California" (Moratto 1981). 

In the following chapter, management recommendations are offered 

for the identified archeological resources at each site. Where signifi

cant archeological resources may be unavoidably affected by development, 

recommendations for mitigation of the impacts have been included. 
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Chapter 5 

MANAGEMENT CONSIDERATIONS 

The National Park Service shall faithfully preserve the 
cultural resources entrusted to its care and provide for 
their understanding, appreciation, and enjoyment through 
appropriate programs of research and interpretation (NPS 
Management Policies 1981: v-1). 

Preservation 

The most satisfactory manner in which to comply with National Park 

Service policy and historic preservation laws for the management of cul

tural resources is protection by means of avoidance of impact. While 

the systematic recovery of archeological remains, through a program of 

appropriate mitigative procedures, is useful for furthering our knowl

edge of the past, it is generally true that "salvage" operations are to 

be avoided when possible. In situ preservation, therefore, is the pri

ority recommendation for management. 

In the 1981 El Portal Archeological Project, we endeavored to de

lineate more clearly the boundaries of what appear to be the significant 

archeological remains at the sites investigated (e.g., 4-MRP-6: Fig. 8; 

4-MRP-182: Fig. 9; 4-MRP-250: Fig. 11; and 4-MRP-382: Fig. 17). With 

this more detailed information on the location and significance of the 

sites, development planners may avoid areas of high archeological sig

nificance by concentrating their efforts in localities exhibiting no 

cultural remains (e.g., Area X and other areas not identified by Napton 

and Greathouse 1976 as sites) or those containing evidence of only mini

mal archeological significance (see below). From an archeological 

standpoint, such a program of action is the most cost-effective and in 

keeping with legal requirements, Native American concerns, and long-term 

archeological interests (Moratto 1981: 102). 

Mitigation 

Despite the fact that avoidance of cultural resources is the best 

policy, it is anticipated that some development will take place on or 
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within the immediate vicinity of some of these archeological sites. In 

this case, a plan for mitigating direct or indirect impacts to signifi

cant archeological resources will be required. In the following para

graphs, suggestions are offered for the development of such a plan for 

each site, based on data assembled in the course of the 1981 El Portal 

Archeological Project. These suggestions, however, are not to be con

sidered as a formal program for mitigation or as an archeological clear

ance to proceed with project activities. Each specific development plan 

or design must be accompanied by an assessment of the archeological 

impact and a mitigation plan that will be subject to comment and/or 

approval by the American Indian Council of Mariposa County, the State 

Historic Preservation Officer, and the Advisory Council on Historic 

Preservation. What follows, therefore, are recommendations regarding 

the type of investigations necessary, in the event that impacts to 

archeological resources are unavoidable. Before commenting on each 

site, a few general remarks are offered concerning the historic remains 

of El Portal. 

Historic Remains 

At present, there is no adequate framework for the assessment of 

the historic archeological remains at El Portal. These remains occur in 

abundance and include isolated artifacts, small surface and subsurface 

scatters, as well as larger sites with visible structures and features 

(for example, the house foundation at 4-MRP-182B, various structures in 

and around 4-MRP-6, as well as the ethnohistoric rancheria at 4-MRP-

362). Both Anglo and aboriginal components are represented. 

Our efforts regarding historic archeological resources in this 

project have included a preliminary compilation of written and oral rec

ords pertaining to occupation of El Portal in the late 19th and early 

20th centuries (Bates and Wells 1982). During our fieldwork we encoun

tered and recorded the presence of historic artifacts and features at 

several sites, including a buried house floor (probably aboriginal) at 

4-MRP-250C. In order to evaluate these and other historic remains in El 

Portal, it will be necessary to conduct further archival research and 

fieldwork. 
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Future research should include a mapping project that identifies 

areas of known or suspected historic archeological resources in El Por

tal. Once located, information regarding the nature and extent of these 

resources must be systematically recorded and synthesized. From this 

data base, a framework for identifying and evaluating significant his

toric remains can be constructed. 

The development of such a framework for interpreting the historic 

resources of El Portal should precede any further collection or excava

tion of these remains. 

Sites 

4-MRP-6 

Surface survey and mapping of site 4-MRP-6 revealed that visible 

and definitely intact prehistoric archeological remains are restricted 

almost entirely to the eastern end of El Portal Village and along the 

western slope bordering Crane Creek, as reflected in our proposed re

stricted site boundaries (see Fig. 8). Any additional archeological de

posits in the remainder of El Portal Village would appear to be exten

sively disturbed or possibly buried. An exception to this is one bed

rock mortar (BRM 16), with an associated small midden exposure at the 

intersection of Foresta and Crane Creek roads (not depicted on Fig. 8). 

This area should continue to be considered as part of site 4-MRP-6. 

The archeological resources at the site appear to be significant. 

Both prehistoric and ethnohistoric components were revealed both during our 

project and previous surface investigations. From surface indications, 

it is expected that a considerable range of artifacts is present, in

cluding chipped and ground stone, bone, and other cultural materials. 

Subsurface testing is needed before the depth of the deposits in various 

localities can be assessed. 

Ground disturbance activities in the vicinity of these resources 

will undoubtedly necessitate development of a large-scale program of 

data recovery. Project activities outside the proposed restricted site 

boundaries depicted in Figure 8 should be examined, on a project-by-proj

ect basis and monitored by a qualified archeologist, given the possibil

ity that buried archeological deposits may exist. It will also be nec-
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essary to assess the effect of project activities on Anglo structures in 

the El Portal Village, which may have historic cultural value. 

4-MRP-178 

This site appears to represent an isolated bedrock mortar with no 

other associated cultural remains. Efforts should be made to preserve 

the mortar. However, in the event that this feature cannot be preserved 

in situ, it is recommended that it be fully documented by photographs, 

plan drawings, and detailed written records prior to removal. 

4-MRP-179 

Subsurface testing by controlled, systematic augering will be nec

essary to thoroughly evaluate the archeological resources at this site. 

Our surface survey revealed the presence of only two bedrock mortars but 

also suggested that this site may be contiguous with nearby 4-MRP-180, 

which was not investigated. Adequate assessment of the significance of 

the archeological resources at 4-MRP-179 will require a concomitant 

study of 4-MRP-180. It is possible, however, that the two bedrock mor

tars are the only remaining resources in the area. 

4-MRP-182 

Both surface and subsurface investigations showed that site 4-MRP-

182 has highly significant archeological resources. Consequently, miti

gation of the impact to this site will require extensive excavation and 

intensive analysis of recovered materials. Interpretation should in

clude a reexamination and reevaluation of material previously excavated 

from 4-MRP-181 (Fitzwater 1962), inasmuch as these two sites are in 

close proximity and appear to contain essentially comparable archeologi

cal sequences. While our preliminary investigations focused upon the 

prehistoric component of the site, further archival research and field-

work will also be required in order to adequately assess and mitigate 

disturbance to the historic foundation and its related artifacts in Area 

B. 

The excavation design for 4-MRP-182 might be focused on any number 

of research questions, including those concerned with cultural chronolo

gy, subsistence, economic patterns, intrasite spatial patterning, and 
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site formation. If the entire site is to be impacted, a large sample of 

the total area should be carefully and systematically excavated, fol

lowed by site stripping procedures aimed at identifying and recovering 

features over the remainder of the site. 

4-MRP-183 

Only two peripheral areas of the archeological deposits at 4-MRP-

183 (as described by Napton and Greathouse 1976) exist today, and inves

tigations of these areas (A and B) revealed only minimal cultural 

remains. In Area B, more extensive excavations would most likely not 

produce additional, significant information about the site. Therefore, 

further costly excavation is not recommended. Prior to subsurface dis

turbance of this area, it would, however, be advisable to obtain a more 

continuous exposure of the deposits. This may be done by digging a 

backhoe trench, under the supervision of a qualified archeologist. Al

though there is no evidence for the existence of subsurface archeologi

cal features of significant archeological occupation, confirmation 

should be made by the excavation of this trench. 

The archeological remains in Area A, at the western end of the 

site, appear to be limited to the surface, but this determination needs 

to be confirmed by test excavations. Depending on the results, adequate 

mitigation in this area may require only a controlled, 100 percent, sur

face collection and the recording of the two existing bedrock mortars. 

4-MRP-250 

Because of the extent and relatively undisturbed condition, and the 

variety and quantity of artifacts, 4-MRP-250 is undoubtedly the most 

significant archeological site in El Portal today. Subsurface deposits 

at this site exceed 2 m in depth, in some areas, and represent a long 

history of occupation, from the earliest known inhabitants of El Portal 

to the period of Anglo contact. Although our excavations were limited 

to two test pits, they resulted in the recovery of numerous stone tools, 

projectile points, faunal remains, archeobotanical specimens, and his

toric artifacts. In one unit (4-MRP-250C, EU1), a portion of the floor 

of a late aboriginal habitation with a hearth and ash pit was exposed, 

as well as two other prehistoric features in sediments below. 
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Given the archeological potential of 4-MRP-250, an adverse impact 

to the site should be avoided if at all possible. Mitigation of impacts 

to this site will require extensive excavations and data recovery. Not 

all areas of the site, as originally defined by Napton and Greathouse 

(1976), appear to contain significant archeological remains, however. 

Future development planners may seek to minimize disturbance of the cul

tural resources by developing the areas of lesser archeological signifi

cance. On the western knoll around the present rifle range, and on the 

eastern knoll in general, there appears to be only scant evidence of 

archeological remains. A single bedrock mortar and a few obsidian 

flakes were identified on the eastern knoll; the limit of archeological 

remains on the western knoll is depicted in Figure 6. Development in 

these areas, therefore, might proceed after full documentation and 

recovery of surface features and artifacts and a limited testing program 

(one or two units or a test trench) to confirm the absence of signifi

cant subsurface deposits. 

On the other hand, mitigation of impact on the central and remain

ing portions of the western knolls (demarcated in Figure 11) will neces

sitate a full-scale data recovery program. Large areas would need to be 

exposed in order to define subsurface features and living surfaces, as 

well as to determine the relationship between different localities of 

the site. A multistage sampling program is recommended, involving sev

eral seasons of fieldwork and laboratory analyses, with the intent of 

using preliminary results to structure data recovery for each season. 

In this regard, the research design must include provisions for the 

study of both ethnohistoric and prehistoric aboriginal occupations and 

will require extensive background research. 

A large quantity of data can be expected from the excavation of 4-

MRP-250, which will require the employment of numerous specialists and 

laboratory analytical techniques. The quantity and types of material 

remains at the site will be amenable to most of the regional research 

goals identified by Moratto (1981) for archeological resources in Yosem-

ite National Park. At the very least, an effort should be made to de

termine the chronology, nature, and rate of culture change in the El 

Portal area, as reflected in this site. Within this framework, correla

tions with neighboring cultural sequences can be identified which will 

contribute to our knowledge of California prehistory. 
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4-MRP-362 

Fieldwork at site 4-MRP-362 was limited to an assessment of the 

prehistoric remains. While archival research contributed information 

about the ethnohistoric rancheria at the site, no attempt was made to 

evaluate the remains of this occupation during the present project. 

Future mitigation of impact to the site would require fieldwork by a 

historical archeologist. 

In regard to the prehistoric occupation, our investigations failed 

to uncover evidence of widespread utilization or to concur with the pre

vious definition of the extent of prehistoric remains. One small local

ity, however, had abundant surface remains and will require further 

research if it is to be affected by development plans. Adequate mitiga

tion of the impact to this area might be carried out by recording the 

known bedrock mortars, conducting a controlled surface collection, and 

making some subsurface excavations. Because this is one of the few 

sites located on the south side of the Merced Fiver, the recovery and 

analysis of artifacts should be designed to enable comparisons with 

sites on the north side of the river. 

Outside of the small area described above, the prehistoric remains 

of 4-MRP-362 seem to be limited to a few isolated bedrock mortars, 

which, in fact, may belong to the period of ethnohistoric occupation. 

The mortars would have to be appropriately recorded before any disturb

ance. Finally, prior to development of the heavily vegetated areas on 

the south side of the river (especially around the mouth of Indian 

Creek), an examination of the ground surface must be made to determine 

whether there are significant archeological remains in this area. 

4-MRP-363 

This Native American cemetery should be protected from any future 

development, and an effort should be made to prevent vandalism. 

4-MRP-382 

Based on the sample of subsurface archeological remains recovered 

from the different localities of 4-MRP-382, this site seems to be dif

ferent from both 4-MRP-182 and 250. In particular, faunal remains are 

lacking; the sediments show less intense human influence, and the obsid-
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ian debitage is uncharacteristic of the other sites. This difference 

may be either functional or temporal. Further work at the site should 

be directed towards answering this question. 

Mitigation of impacts to this site will require careful planning 

and extensive excavation, because the deposits appear to be uneven and 

scattered over a relatively large area. At least 12 bedrock mortars are 

present, in addition to a possible rockshelter. This rockshelter will 

need to be tested to determine if it contains subsurface deposits. 

Assuming that the present tests are an accurate representation of 

the kinds of subsurface artifacts present at 4-MRP-382, the primary 

focus of future analysis will be chipped stone. Researchers will want 

to consider lithic use wear analysis, obsidian hydration and sourcing, 

and the application of models of lithic reduction and tool manufacture 

as major elements of a mitigative research design. 

Summary 

The information in this report is intended to be used, in conjunc

tion with previous research, towards identifying the nature, extent, and 

significance of archeological resources in El Portal, in order that they 

may be preserved in situ or recovered archeologically, if necessary. 

It is recommended that all the sites investigated in this project 

be protected from further development, if at all possible. If an ad

verse impact is unavoidable, it is recommended that disturbance be lim

ited to areas identified as having minimal archeological or cultural 

significance and/or containing resources that are amenable to 100 per

cent data recovery (for example, detailed recording of isolated bedrock 

mortars or controlled collection of small surface artifact scatters). 

Areas containing extensive surface and subsurface remains will require 

data recovery as outlined by Moratto (1981) in "An Archeological Re

search Design for Yosemite National Park." Site-specific mitigation 

programs must be developed when development plans are determined. 

It is further recommended that an integrated program of nondestruc

tive research be designed and implemented at this time. Major compo

nents of this program should include the following: 
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(1) Continued ethnohistorical documentation, with an emphasis upon 

identification of corresponding archeological remains; 

(2) Systematic recording of all remaining historic structures and 

features; 

(3) Detailed and complete mapping, measuring, and photographing of 

all bedrock mortars in the El Portal area; 

(4) Continued surface survey, in order to update site maps and lo

cate surface features and exposed subsurface deposits; and 

(5) Collection of data pertaining to the geological and biological 

environment of El Portal, including studies of existing vegetation and 

animal life, pollen samples, and natural soil stratigraphy. 
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Appendix A 

HISTORIC MANUFACTURED ARTIFACTS FROM THE 

1981 EL PORTAL ARCHEOLOGICAL PROJECT 

by 

Mark Baumler 

Few historic artifacts were recovered during the 1981 El Portal 

Archeological Project. In part, this was due to the emphasis on the 

prehistoric components of the various sites investigated. At 4-MRP-182, 

for example, there is a historic stone house foundation in an area adja

cent to Locality A that was not tested for artifact recovery. Similarly 

at 4-MRP-362, a known ethnohistoric rancheria, only limited surface col

lections were made, and there was no attempt to characterize the histor

ic archeological remains present at the site. It should be noted that 

this emphasis on the prehistoric occupation of El Portal was consistent 

with the preliminary nature of the 1981 El Portal Archeological Project 

and the desire to determine the nature of previously unrecorded subsur

face deposits, in a variety of different site locations within a limited 

period of time. 

Table 16, at the end of this appendix, presents a list of all of 

the historic manufactured artifacts recovered in these investigations, 

by site and provenience unit. For the most part, these artifacts are 

small fragments of glass and metal, nails, cartridges, and ceramic 

whiteware sherds. The time span represented by these artifacts would 

appear to range, for the most part, from the late 19th or early 20th 

century to the present. The depth of these historic artifacts in some 

of the excavations units, in association with probable prehistoric mate

rial, suggests that some mixing has taken place (see 4-MRP-382A). 

Especially noteworthy is the assemblage of historic manufactured 

artifacts recovered at 4-MRP-250C in association with, or in close prox

imity to, an identified house floor, hearth, and ashpit (Features 1, 2, 

and 3; Levels A-l to B-5). Artifacts in this assemblage include the 

blade of a "Green River" cook or butcher knife manufactured by J. Rus

sell and Co., several percussion caps, a metal buckle, three glass 

beads, and a few other fragments of glass and metal objects (see Table 

15). Part of this assemblage is illustrated in Figure 14 (Chapter 3). 

135 



Russell (1967: 199) states that the J. Russell and Co. began making 

knives after 1836. Their cutlery quickly became popular among many 

western settlers and was probably more ubiquitous than the well known 

Bowie knives. Peterson (1958) reports that the stamped inscription vis

ible on the specimen in this collection (although only in part, see Fig. 

14a) was replaced in 1890 by etched markings. This would put the manu

facture of the present artifact between 1836 and 1890. Although we can

not be sure that it was deposited during this time period, the fact that 

the blade does not show signs of repeated grinding and resharpening (as 

so many Green River knives do) may argue for a brief use period. 

The percussion caps (see Fig. 14i) are approximately equivalent to 

a modern-day No. 11 Remington cap size, primarily associated with hand

guns. Percussion caps were patented in 1818 (Moore 1963: 125). The 

velocity generated by these caps was around 25 percent greater than 

flint ignition, and they quickly replaced the latter in most areas. It 

was not until 1845, however, that they were issued to the United States 

military, thereby increasing their popularity in America (Serven 1964: 

66; Kirkland 1980). Percussion caps were superseded, in turn, by metal 

cartridges soon after 1850 or 1860. The clear advantages of this latter 

system resulted in the quick demise of percussion caps, although they 

undoubtedly remained in use among individuals who did not have easy 

access to the new weapons. 

The three glass beads from 4-MRP-250C are all tubular in manufac

ture style and barrel-shaped (see Table 16 for measurements). Two of 

the beads (FS 1419 and 1229) are monochrome, made of opaque white glass, 

and correspond, more or less, to Type IIal4 of Kidd and Kidd's (1970) 

classification scheme. These beads are quite likely the product of the 

Murano glassworks in Venice, which was the major supplier of glass beads 

from the 16th to the middle of the 18th century (Woodward 1965). The 

third specimen (FS 1227) is a layered, red opaque bead, with a dark cen

ter (Type IVal). Its surface is dull and pitted from weathering. An 

exact equivalent of this bead (FS 1226) was recovered from the uppermost 

level of 4-MRP-250B, about 40 m downslope from 4-MRP-250C. These two 

beads are sometimes referred to as dark-centered variants of the "Corn-

aline d'Aleppo" variety. 
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Glass beads were common trade items since the earliest contact 

between Anglo and aboriginal populations in the New World. The types 

present in our sample are not indicative of any particular time period. 

These historic objects and our knowledge about the contact between 

Anglos and aborigines in the Yosemite region suggest a date around the 

mid-19th century for the house floor at 4-MRP250C. The types of items 

found (a knife, ammunition for a gun, glass beads) were probably of val

ue to the aboriginals, who obtained them from early Anglo settlers and 

traders. This suggests that the house was occupied by aboriginals and 

not Anglos. In support of this is the ground and chipped stone (includ

ing projectile points, see Chapter 3) found in direct association with 

the various features. Furthermore, the absence of a greater quantity of 

manufactured goods argues against an early Anglo settlement, although it 

will be necessary to excavate the house floor in its entirety before 

this possibility is excluded. 

Aboriginal or Anglo, the historic house floor at 4-MRP-250C is 

unique in the known archeology of the Yosemite region and warrants fur

ther investigation. 
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Table 16 
HISTORIC MANUFACTURED ARTIFACTS 
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SITE PROVENIENCE FS NO. DESCRIPTION 

4-MRP-182A Surface - Unit 3 361 .22-caliber cartridge, Reming
ton, U.M.C. 

Surface - Unit 5 393 Pipe fitting 
394 20d wire nail 
405 Metal barrel rim (diameter = 

about 30 cm) 
Surface - Unit 6 411 Wire 
Surface - Unit 8 429 20d wire nail 
Surface - Unit 10 444 Clay drain pipe fragment 

Auger - S2/E14 501 20d wire nail 
Auger - S0/E18 516 8d wire nail 
Auger - S20/E2 546 Slag? (small piece) 
Auger - S10/E24 627 20d wire nail 
Auger - S28/E6 664 2 metal fragments (tobacco can?) 
Auger - S24/E22 709 Wire 
Auger - S22/E24 713 4d wire nail 

EU1, A-6 776 20d wire nails (2) 
EU1, A-8 781 20d wire nails (5) 
EU1, A-9 783 30d wire nail; 20d wire nails 

(11); wire nail fragments (2) 
785 .22-caliber cartridge, Western 

Cartridge Co. 
EU1, Level A-10 787 20d wire nails (25); 16d wire 

nail; wire nail fragment 
EU2, Level A-3 797 8d wire nail; wire staple 
EU2, Level A-4 803 20d wire nails (3) 
EU2, Level A-7 811 20d wire nail 

4-MRP-183A Surface - Unit 2 5 Glass fragment, clear (leaded) 
Surface - Unit 7 14 Slag (small piece) 
Surface - Unit 48 43 Square-cut nail fragment 

4-MRP-183B EU1, Level A-l 56 Glass fragments, amber (2); 
.22-caliber cartridge, Reming
ton, U.M.C. 

EU1, Level A-2 37 Glass fragments, amber (4); 
.22-caliber cartridges, Reming
ton, U.M.C. (8); aluminum can 

EU3, Level A-l 74 Glass fragment, amber 
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SITE PROVENIENCE FS NO. DESCRIPTION 

4-MRP-250A Auger - N2/W6 970 Glass fragment, clear 

4-MRP-250B Auger - N14/N8 1,022 Aluminum ring tab 

EU1, Level A-l 1,226 Opaque red layered, witb dark 
core, barrel-sbaped glass bead, 
complete: 4 mm length, 5 mm 
width, hole diameter ca. 2 mm 

EU1, Level A-3 1,236 Glass fragment, clear 
1,240 Square-cut nail fragments, brad 

size (2); glass fragment, bub
bled 

EU1, Level A-4 1,256 Tin fragment 

4-MRP-250C Surface - Unit 1 1,067 .22-caliber cartridge, Montgomery 
Ward 

Surface - Unit 3 1,104 Metal strap (suspender?) buckle 

Auger - S20/N0 1,210 " Glass fragment, clear 
EU1, Level A-2 1,227 Opaque red layered, with dark 

core, barrel-sbaped glass bead, 
complete: 4 mm x 5 mm, hole 
diameter about 2 mm 

1,229 Opaque, white, barrel-shaped 
glass bead; complete: 3 mm 
x 4 mm, hole diameter ca. 1 mm 

1,231 Glass fragments (4): 2 green, 
1 amber, 1 aqua with embossed 
letter "C" (presciption medi
cine bottle?) 

EU1, Level A-3 1,241 Glass fragments (2): 1 aqua, 
1 green (conjoins with FS-1,261) 

1,249 2d square-cut nail 
EU1, Level A-4 1,261 Glass fragment, green, hand-

twisted neck to shouldered 
bottle, conjoins with FS-l,24l 

1,265 16d square-cut nail; square-cut 
nail fragment, brad-size? 

EU1, Feature 1 1,293 Glass fragment, green 
1,299 Ceramic whiteware sherd, plain 
1,337 Percussion caps, Plain No. 11 (3) 

EU1, Feature 2 1,307 Percussion cap, Plain No. 11 
1,309 Green River cook/butcher knife 

blade, steel with two brass rivets, 
handle end broken, maximum dimen
sions 19.3 x 2.7 x .2 cm 
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SITE PROVENIENCE FS NO. DESCRIPTION 

4-MRP-250C (continued) 

EU1, Level B-l 1353 Tin fragments (2) 
EU1, B-2 1,361 Metal wire ring (about 3.5 cm 

diameter) with flat metal at
tachment, tab? 

1,363 Percussion cap, Plain No. 11 
EU1, Level B-3 1,608 Metal strap (suspender?) buckle 
EU1, Level B-4 1,399 Percussion cap, Plain No. 11 
EU1, Level B-5 1,409 Opaque, white, barrel-shaped 

glass bead; complete: 5 mm x 
6 mm, hole diameter about 2 mm 

4-MRP-362 Auger, Unit G-l 1,398 Glass fragments (2): 1 clear, 
1 amber 

Auger, Unit G-2 1,400 Translucent, dark blue, tubular 
bead, with hexagonal cross sec
tion; complete with rough edges: 
8 mm x 4 mm, hole diameter is 2 
mm 

Surface - Line G 1,402 Glass fragment, frosted 
1,404 .45-60 WCF cartridge, WRA Co.; 

.44 CFW cartridge, UMC 
1,406 Teaspoon, handle missing 
1,408 Ceramic whiteware sherd, plain 
1,410 Ceramic whiteware rim sherd, plain 
1,412 Ceramic whiteware sherd, plain 
1,414 lOd square-cut nail; glass 

fragments (2): 1 clear (leaded), 
1 amber 

1,416 Glass fragment, light green 
1,418a Ceramic whiteware rim sherd, plain 
1,420 Scissor blade, straight edge, 

broken at pivot hole, length = 
9.4 cm 

1,422 Ceramic whiteware sherd, plain, 
heat spalled 

1,426 .44 CFW cartridge, UMC 
Surface - Area J 1,464 Button, hard black rubber, 

round 2 hole sew through; diam
eter = 2 cm 

4-MRP-382A EU1, Level A-3 184 Tin foil fragments (2) 
EU1, Level A-6 191a Glass fragment, clear, (thick

ness = 1 mm), lamp chimney?, 
see FS-262-276 

EU1, Level A-16 240 ,22-caliber cartridge, no head 
stamp 
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SITE PROVENIENCE FS NO. DESCRIPTION 

4-MRP-382A (continued) 

EU2, Level A-4 187 .22-caliber cartridge, Reming
ton UMC 

EU2, Level A-6 192 .22-caliber rimfire cartridge, 
Winchester 

EU2, Level A-8 192 Glass rim fragment, green, 
from tooled carbonated bever
age bottle 

EU2, Level A-9 200 .22-caliber cartridge, Reming
ton UMC 

EU2, Level A-ll 203 Glass fragment, clear 

EU3, Level A-l 250 .22-caliber cartridge, Reming
ton UMC, Hi-speed 

EU3, Level A-3 256 .22-caliber cartridge, no head-
stamp 

258 Ceramic whiteware rim sherd, 
plain 

259 Glass fragment, clear, lamp 
chimney?, see FS 262-276 

EU3, Level A-4 262 Glass fragment, opaque white; 
18 glass fragments, clear, lamp 
chimney? (thickness = 1 mm) 

EU3, Level A-5 266 1 glass fragment (same as FS-
259) 

EU3, Level A-6 270 4 glass fragments (same as 
FS-259) 

EU3, Level A-7 272 7 glass fragments (same as 
FS-259) 

EU3, Level A-9 275 2 glass fragments (same as 
FS-259) 

EU3, Level A-10 276 6 glass fragments (same as 
FS-259) 

4-MRP-382C EU1, Level A-2 296 Glass fragment, amber 
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Appendix B 

CHIPPED STONE ARTIFACTS FROM THE 

1981 EL PORTAL ARCHEOLOGICAL PROJECT 

by 

Mark Baumler 

Introduction 

A total of 434 retouched stone tools, two cores, and 18,541 pieces 

of debitage were recovered from the 13 units excavated during the 1981 

field season of the El Portal Archeological Project. In addition to the 

excavated artifacts, numerous pieces were recovered from surface collec

tions and auger borings, bringing the total of chipped stone to well 

over 20,000 pieces. Only the chipped stone from the excavation units is 

considered in this appendix. Information for each site regarding sur

face and auger collections of chipped stone is available in the text 

(Chapter 3). Archeological sites represented by the collection dis

cussed here are 4-MRP-182, 4-MRP-183, 4-MRP-250, and 4-MRP-382. Tables 

22 to 34, found at the end of this appendix, summarize the chipped stone 

collection used in the following analyses, by excavation unit and level. 

Typology 

The typology used in this lithic analysis has its antecedents in 

earlier work conducted in Yosemite and the surrounding regions of the 

Sierra Nevada. In particular, the projectile point classification for 

the most part follows that employed by Moratto (1972) in his study of 

the Buchanan Reservoir locality of the Chowchilla River drainage, which 

is, in turn, directly linked to Great Basin projectile point typology 

(recently reviewed by Heizer and Hester 1978; Thomas 1981). The analy

sis of debitage, on the other hand, is closely patterned after recent 

work in Wawona Valley, Yosemite National Park (Whittaker 1981). This is 

intentional in that Whittaker's data provide the most comparable inten

sive study of a large sample of flaking waste in the immediate area. 

The classification of flake tools (that is, "scrapers," "knives," 

"notches," "drills," and so forth) is perhaps at a more generalized lev

el here than elsewhere (Bellinger 1974; Bennyhoff 1956), reflecting the 

highly variable form and uncertain function of this class of artifacts 

at El Portal. 
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Four major artifact classes were recognized in the typology of the 

chipped stone assemblage from the El Portal sites: bifaces, flake 

tools, cores, and debitage. 

Bifaces. Three categories of bifaces were distinguished in this 

analysis. These were (1) projectile points and point fragments that 

were complete enough to assign a named type, (2) untyped projectile 

point fragments, and (3) a residual category of other bifacially worked 

fragments. Flakes with marginal bifacial retouch along one edge were 

not included in the third category but rather classified with other 

flake tools (see below). 

All 30 of the typed projectile points recovered from the excavation 

units are illustrated in Figures 18 and 19. Also illustrated is a sin

gle typed point discovered on the surface of 4-MRP-382B (Fig. 18s). 

Most of the points recovered are fragmentary, and many are also poorly 

manufactured (unfinished?), making their classification only tentative. 

When there is significant doubt regarding the classification of a typed 

point, this is indicated by a "?". Previously named types recognized in 

the sample include Cottonwood Triangular (CT: Fig. 18a-d), Desert Side-

notched (DSN: Fig. 18e-k), Rose Spring Side-notched (?) (RSSN: Fig. 18m), 

Rose Spring Corner-notched (RSCN: Fig. 18n-o), Sierra Triangular (?) (ST: 

Fig. 18p), Sierra Concave-base (SCB: Fig. 19a-d), Elko Corner-notched 

(ECN: Fig. 19e), Elko Eared (EE: Fig. 19f-h), and Sierra Contracting 

Stem (SCS: Fig. 19i-l). Most of these point types have general temporal 

significance which can be used in chronological interpretations of the 

El Portal sites (see below). 

Of the types identified, the Sierra Triangular point and the Elko 

Eared points deserve qualification. The former is represented by a bas

al fragment that can be compared closely with complete ST points de

picted by Moratto (1972, Plate III: I and J). Although there is the 

slightest hint of a notch on the left side of this fragment, there is no 

such indication on the right, making the identification of this point as 

a side-notched form unlikely. The three points designated as Elko Eared 

exhibit considerable variation. On the whole, they compare more closely 

with EE points identified in the nearby Buchanan Reservoir by Moratto 

(1972, Plate II: M and N) than with those illustrated for the Gatecliff 

Shelter in Nevada by Thomas (1981: Fig. B). The latter specimens are 
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Fig. 18. Projectile Points. Cottonwood Triangular (a-d); Desert Side-
notched (e-k); Gunther Barbed (1); Rose Spring Side-notched? (ra); Rose 
Spring Corner-notched (n, o); Sierra Triangular? (p); concave based 
(q-s). All points are depicted life-size. 

a. 4-MRP-250C, EU1, Feature 1 (.3 g); b. 4-MRP-250C, EU1, Feature 1 (.3 
g); c. 4-MRP-250C, EU1, B-l (.4 g); d. 4-MRP-382A, EU1, A-10 (.6 g); 
e. 4-MRP-182A, EU2, A-3 (.5 g); f. 4-MRP-182A, EU1, A-10 (.5 g); g. 4-
MRP-250B, EU1, A-10 (.4 g) ; h. 4-MRP-250C, EU1, A-3 (.4 g); i. 4-MRP-
250C, EU1, B-5 (.4 g); j. 4-MRP-382A, EU1, A-15 (.5 g); k. 4-MRP-382A, 
EU2, A-21 (.5 g); 1. 4-MRP-250B, EU1, A-3 (.3 g); m. 4-MRP-250C, EU1, 
B-6 (.8 g); n. 4-MRP-250C, EU1, B-4 (2.0 g); o. 4-MRP-250C, EU1, B-6 
(1.6 g); p. 4-MRP-250B, EU1, B-2 (2.2 g); q. 4-MRP-183B, EU3, A-3 (3.4 
g); r. 4-MRP-250C, EU1, B-26 (2.0 g); s. 4-MRP-382B, Surface (2.8 g). 
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Fig. 19. Projectile Points. Sierra Concave-base (a-d); Elko Corner-
notched (e); Elko Eared (f-h); Sierra Contracting Stem (i-j; k-1?). All 
points are depicted life-size. 

a. 4-MRP-182A, EU1, A-18 (7.8 g); b. 4-MRP-182A, EU1, A-18 (.7 g); c. 4-
MRP-182A, EU1, A-21 (3.9 g); d. 4-MRP-182A, EU2, A-6 (7.3 g); e. 4-MRP-
182A, EU2, A-17 (4.7 g); f. 4-MRP-250C, EU1, B-7 (2.3 g); g. 4-MRP-182A, 
EU1, A-29 (1.3 g); h. 4-MRP-382A, EU1, A-ll (3.5 g); i. 4-MRP-182A, EU2, 
A-18 (4.3 g); j. 4-MRP-250C, EU1, B-18 (3.4 g); k. 4-MRP-382B, EU1, A-3 
(2.5 g); 1. 4-MRP-382B, EU1, A-4 (.4 g). 
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generally larger and have more well developed lateral tangs produced by 

notches. It is possible that Elko Eared points identified in the Cen

tral Sierra (see also those depicted by O'Brien 1981 and Peak 1981) are 

only loosely related to the type, as it is recognized in the Great 

Basin. 

In addition to the typed points above, one provisional group recog

nized is represented by three complete points (Fig. 18q-s). All three 

are characterized by their thickness, relative to length and width, and 

by a shallow concave base. None of the points are particularly well 

made, and it is possible that they are, in fact, rejected preforms or 

heavily reworked pieces. They are referred to only as concave based 

points (cb). One of the three (Fig. 18q) is similar to the sloping 

shoulders/notched base type (SS/NB) identified at 4-MRP-448 by Peak 

(1981). Given this similarity, it may be possible to subdivide the con

cave based group into more meaningful types in the future, with a larger 

sample size. 

The second category of bifaces is made up of fragments which are 

identifiable as pieces of finished, pressure-flaked, projectile points, 

but are of insufficient size to be diagnostic of any particular type. 

These include, for the most part, tip and medial fragments. I distin

guish two size groups here. The "small" category is comprised of frag

ments that appear to be parts of points in the size range of the Desert 

Side-notched and Cottonwood Triangular points. Also included may be 

fragments of the smaller range of the Rose Spring or Eastgate series. 

The "large" category includes fragments from points typically larger 

than those above and may represent examples of the Elko, larger Rose 

Spring and Eastgate series, or pieces of such point types as the Sierra 

Triangular, Contracting Stem, and concave base. 

The third and final category of bifaces is a residual group essen

tially made up of rough bifacially flaked specimens, mostly small frag

ments. These appear to represent shattered or otherwise discarded 

pieces of preforms or flake blanks in the initial stages of biface manu

facture. Also included in this residual category are one example of a 

roughly fashioned basalt biface or discarded biface preform from the 

lower levels of 4-MRP-250C (Fig. 20a) and a bifacially fashioned piece 

of silicified limestone from 4-MRP-182A (EU2, Level A-12), which may be 
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Fig. 20. Retouched Chipped Stone Tools. Small hasalt biface or biface 
preform (a); drills and gravers (b-f); piercer (g). All pieces are de
picted life-size. 

a. 4-MRP-250C, EU1, B-28 (34.6 g); b. 4-MRP-182A, EU2, A-25 (1.0 g); 
c. 4-MRP-250B, EU1, A-3 (1.1 g); d. 4-MRP-382A, EU1, A-5 (.4 g); e. 4-
MRP-362, Surface (5.9 g); f. 4-MRP-250B, EU1, A-l (2.3 g); g. 4-MRP-
250B, EU1, B-2 (1.2 g). 
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the medial fragment of a knife blade or large point (width = 2.4 cm; 

thickness = .7 cm). 

Flake Tools. Within the larger category of flake tools, I have in

cluded essentially all retouched pieces other than bifaces. A wide 

range of sizes and shapes are represented, which presumably relates to 

function, but also probably reflects a lack of strict regard for form in 

the manufacture of these tools. Types distinguished in this analysis 

are notches, drills or gravers, piercers, and scrapers and/or knives. 

Notches in the El Portal sample are characterized by a shallow re

touched concavity in one edge of the flake. This retouch most commonly 

exists alone, but in three of the 16 notches identified, there is re

touch along the opposing edge, possibly representing backing. The size 

of the notches is remarkably uniform, with a range of only 6-9 mm for 

the chord measured across the concavity. The majority (11 of 16) of the 

notches are 7 mm to 8 mm across. 

All five of the drills or gravers and the one piercer recognized in 

the 1981 El Portal Archeological Project are illustrated in Fig. 20b-g. 

Figure 20e is actually from the surface of 4-MRP-362 and is shown here 

only to give an impression of the range of variability in this class of 

artifacts. This specimen and the one depicted in Fig. 20f may be more 

closely related to gravers than to drills, as the projections would 

appear to be broader relative to length than the more obvious drill bits 

depicted in Fig. 20b-d. The two more or less complete drills (Fig. 20c-

d) fall under the classification of Expanding Base Drills (Moratto 1972: 

274). The bit fragment depicted in Fig. 20b would have come from a par

ticularly large drill or one that was not fully fashioned before it 

broke. Finally, one specimen is labeled a piercer (Fig. 20g) on the 

basis of the strong point formed by two converging edges of retouch. 

By far the large majority of flake tools have been grouped under 

the classification, scrapers and/or knives; they might also be referred 

to, morphologically, as single retouched flakes. In the absence of an 

edge wear study, we can only guess at the true function of these pieces. 

They are analytically defined here simply by the presence of one or more 

well-defined retouched edges. The retouch ranges from acute to steep, 

with a wide range of variability in between. This retouch could be 

formed in some cases by use, but in most examples, it is definitely the 
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result of intentional knapping. Marginally edge-damaged flakes are not 

included here because the damage may be as much the result of the brit

tle nature of obsidian, as the result of use as tools. The identifica

tion of utilized flakes, as it were, requires analytical techniques not 

undertaken in the present study. 

A typical example of a scraper and/or knife has a single edge of 

continuous retouch following the general margins of the flake. Opposing 

retouched edges are not uncommon, however, and frequently more than one 

type of retouch can be found along a single edge (that is, inverse, mar

ginally bifacial, unifacial, alternating, denticulated, acute, steep, 

and any combinations of these). Elsewhere these flake tools have been 

subdivided into types based on edge shape (Bellinger 1974; Bennyhoff 

1956). While, in this analysis, a record was made of the type, shape, 

dimensions, and placement of each retouched edge, the variability was 

too great and the sample too small to detect any significant formal pat

terning that would warrant subdivision into four types. It is felt that 

these tools are mostly opportunistic in design and that a more refined 

classification must rely upon a determination of use by microscopic ex

amination of edge wear. A noteworthy possibility is that much of the 

very steep, irregular retouch along many of the edges, which might be 

interpreted as straight, convex, or concave scraping tool, actually rep

resents backing, and that the opposing edge was actually utilized. In 

the El Portal sample, there are frequent examples of retouched, acutely 

angled edges or edge-damaged margins opposite edges with this steep re

touch. As obsidian is extremely sharp when freshly flaked, it is possi

ble that considerable attention was paid to proper prehension. 

A record was kept of the overall maximum dimension of the scrapers 

and/or knives (hereafter referred to simply as scrapers, with no func

tional implications intended), and their condition as fragmentary or 

complete. A scraper was considered fragmentary if it had an abrupt 

break in the line of retouch along the edge, but not if the flake blank 

on which it was made was less than whole. 

Cores. Only two cores were identified in the lithic sample, neith

er of which are obsidian. One of the cores is from 4-MRP-382A (EU1, 

Level A-16) and is fashioned from a brown, mustard-colored, chert cob

ble. Its dimensions are 6.0 cm by 5.5 cm by 3.7 cm. Cortex is visible 
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on one surface, which served as the major platform for flake removal. 

Flake removal was executed from a variety of surfaces, however, and it 

appears that the core was abandoned when the knapper encountered nonsil-

icified material in the center of the core. No flakes of this material 

were recovered from any of the localities of 4-MRP-382, but one chert 

flake of a similar texture and color was observed at 4-MRP-250B (EU1, 

Level A-8) , as well as two flakes of this material from surface and 

auger collections at 4-MRP-182A. 

The other core is made of a coarser grained, greenish gray stone, 

which appears to be a silicified mudstone. This core was found in Fea

ture 4 of 4MRP-250C (see Chapter 3). Its dimensions are 6.9 cm by 4.2 

cm by 3.0 cm. No cortex is visible, and there are two opposing plat

forms from which most of the flake scars originate. No obvious flakes 

of this material were recognized at any of the sites investigated. The 

core appears to be essentially exhausted, although it still would have 

been possible to remove some small flakes from it. An alternative but 

less likely explanation for this piece is that it is a discarded preform 

for a biface. 

Debitage. Manufacturing waste products, or debitage, make up the 

vast majority of the chipped stone artifacts and are by far the most 

common objects found in the El Portal sites. Included are complete un-

retouched flakes, flake fragments, and amorphous shatter. As all sed

iment from the excavation units was dry-screened through a 1/8-inch 

mesh, a large quantity of both small and large pieces of debitage were 

recovered. 

A variety of observations was made in the analysis of the debitage 

including the recording of size, material, condition, presence or ab

sence of cortex, and type of flake. Size was measured simply as maximum 

dimension, and the flakes were grouped into 1-cm size classes. Over 95 

percent of the pieces are less than 2 cm. In regard to condition, com

plete or nearly complete flakes were distinguished from flake fragments 

and shatter. Cortex on the obsidian was recognized by the unflaked matt 

surface or rind that occurs on nodules. For the samples from 4-MRP-250B 

and C, a separate count was tabulated for cortex on pieces greater than, 

versus less than, 1 cm. 

A record was also kept of the frequency of occurrence of biface 
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thinning flakes (BTF) or flake fragments for all pieces greater than 1 

cm at sites 4-MRP-182 and 250. At the other sites, only complete flakes 

greater than 1 cm were examined to determine whether they were biface 

thinning flakes. Analytically, the criteria for defining biface thin

ning flakes were the same as those applied by Whittaker (1981) for the 

Wawona lithic analysis, that is "the flake (or flake fragment) should be 

thin, relatively flat, and with three or more scars on the exterior; if 

a platform is present, it should be of the biface type, prepared or 

lipped" (Whittaker 1981: H I ) . As noted by Whittaker, this definition 

is biased toward the later stages of biface manufacture and should be 

considered a minimum proportion of biface thinning flakes in the assem

blage. 

Frequency counts of these major chipped stone artifact classes for 

each excavation unit and level are presented in Tables 22 to 34 at the 

end of this appendix. Only those variables relevant to the following 

discussion are tabulated. Complete data sheets are on file at the West

ern Archeological and Conservation Center. 

Raw Material 

Only 69 (.36 percent) of the total 18,977 pieces of chipped stone 

in the sample are of materials other than obsidian. These include the 

two cores and two bifaces described above, as well as 65 pieces of debi-

tage. Basalt, chert, and silicified limestone are the most frequently 

occurring nonobsidian materials, with only a few pieces each of quartz-

ite and rhyolite represented. The source area for these rocks is not 

known, and they do not appear to be locally available in the immediate 

vicinity of the sites. Napton and Greathouse (1976: 57) note the close 

proximity of outcrops of the Calaveras formation just west of El Portal 

which may have provided a source for metacherts and sandstones. Lime

stone is also available to the west, along the Merced River Canyon, 

downstream from its confluence with the South Fork. Basalt and rhyolite 

can be found in other areas adjacent to Yosemite (Napton 1978: 23). 

The presence of both nonobsidian cores and debitage suggests that 

these materials were being worked onsite. Nonetheless, this activity 

appears to have been very limited. Many of the pieces are small enough 

to represent resharpening flakes for larger tools which were manufac-
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tured elsewhere. An exception to this are the basalt flakes which could 

be quite large and thick and were possibly intended for use as is or for 

manufacture into relatively heavy-duty tools, such as the basalt biface 

recovered from 4-MRP-250C (Fig. 20a). Some of the cherts were also of 

considerable size, and a fair number of pieces of this material showed 

evidence of heat treatment, in the form of discoloration and, more rare

ly, as "pot lids." Collection of a larger sample of artifacts from the 

sites may lead to the discovery of an important chert- and basalt-

working component in the lithic industry. 

Obsidian makes up over 99 percent of the collection and is clearly 

the preferred material for chipped stone tool manufacture throughout the 

period of occupation of the El Portal sites. This obsidian is primarily 

black or charcoal gray, ranging from translucent to opaque. Relatively 

few pieces are completely clear or red, although these colors may occur 

in bands within the black obsidian. Most of the flakes are of very 

fine, homogeneous material, with a small percentage of more grainy 

flakes represented. As the color and quality of obsidian may vary con

siderably at a single outcrop, it is possible that selection for fine

grained, black obsidian was operating during the acquisition of this 

material. Whittaker (1981: 108) notes a similar rarity of red obsidian 

in his excavations in Wawona, and Barrett and Gifford (1933: 256) have 

documented the preferred use of black obsidian by the Miwok. 

As obsidian outcrops do not occur in Yosemite, it was necessary for 

this material to be gathered or traded from sources elsewhere. Ethno

graphic reports (for example, Clark 1904: 22-23) and archeological re

search suggest that most of the obsidian in the Yosemite region origi

nated from the western edge of the Great Basin, on the eastern side of 

the Sierra Nevada. Several sources are available there (Ericson, Hagen, 

and Chesterman 1976), including those at Mount Hicks and Queen ("Truman 

Meadows") in Nevada, and Bodie Hills, Mono Craters, Mono Glass Mountain, 

and Casa Diablo in California (see Fig. 1 for the locations of these 

sources). 

A sample of 100 obsidian flakes collected from the sites was sub

jected to X-ray fluorescence analysis in order to determine the source 

of the material that had been worked at El Portal (Appendix C). Sixty-

five of the pieces sampled came from Casa Diablo, followed by 23 from 
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Bodie Hills, six from Queen, four from Mount Hicks, and two pieces from 

the Mono Glass Mountain/Mono Craters area. These flakes were selected 

from different levels at three sites (4-MRP-250B and C, 4-MRP-182A, and 

4-MRP-382A), but failed to show any strong intra- or intersite variation 

(see Appendix C, Table 36). A possible exception to this is that all 

six of the Queen obsidian flakes came from 4-MRP-250, and five of the 

six are from locality C. Moreover, in 4-MRP-250C, Casa Diablo specimens 

are notably absent from the uppermost levels associated with ethnohis-

toric occupation. 

Some general comparisons can be made between these sourcing results 

and others obtained from areas near Yosemite. Jack (1976: 192) analyzed 

a sample of 95 obsidian artifacts from "various sites" in the Yosemite 

region within the tribal-linguistic area of the Southern Sierra Miwok. 

He found this sample contained "nearly three times as much obsidian from 

Mono Basin (Casa Diablo, 66.3 percent; Queen, 3.2 percent; Mono Glass 

Mountain/Mono Craters, 3.2 percent) as obsidian from Bodie Hills (18.9 

percent) and Mount Hicks (6.3 percent) combined." This compares well 

with the present sample. Moratto (1972) reports that 16 of 19 projec

tile points from the Buchanan region of the Chowchilla River, south of 

El Portal, were made of material from the Casa Diablo source. Casa 

Diablo was also the source for all 28 obsidian pieces from 4-Mad-448 in 

close proximity along Granite Creek in Sierra National Forest (Peak 

1981). Jackson's (1971) analysis of 112 specimens from five archeolog-

ical sites in the Don Pedro Reservoir area in the foothills, west and 

north of El Portal on the Tuolumne River, revealed, on the other hand, 

that the majority of obsidian here was derived from the Bodie Hills 

source. Seventy-five pieces came from Bodie Hills, 18 from Casa Diablo, 

8 from Mount Hicks, and 3 from Mono Glass Mountain. In addition, seven 

were from an unidentified source or sources, while one specimen origi

nated from Mount Konocti in the northwest coast region of California. 

The El Portal obsidian sample, therefore, reinforces ethnographic 

accounts and previous archeological work which suggest that the western 

Great Basin, and particularly the Mono Basin (including Casa Diablo) and 

Bodie Hills source groups, provided the majority of the obsidian for 

aboriginal people living in the Central and Southern Sierran mountains 

and foothills. Moreover, the relative proportions of specimens from 
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each source are in keeping with the location of El Portal, with respect 

to these major obsidian sources and models of obsidian movement based 

primarily on proximity (Jack 1976; Jackson 1971). 

General Nature of the Industry 

Before considering evidence for temporal and spatial variability in 

the sample of chipped stone, it is worthwhile to make some general ob

servations regarding the industry as a whole. Mention has already been 

made of the overwhelming predominance of obsidian in the collection. 

Inasmuch as nonobsidian makes up less than .5 percent of the assemblage, 

the remainder of the discussion in this report will deal only with the 

obsidian industry. It is probable that the nonobsidian material was be

ing processed (that is, procured, flaked, and utilized) differently than 

the obsidian. Therefore, a larger sample is needed before it can be 

properly characterized beyond the comments made above. 

Table 17 presents several artifact indices compiled for the obsidi

an sample from El Portal. These indices point out various characteris

tic features of the industry. The first is the relatively small size of 

the debitage. Only 31 pieces (.17 percent) are greater than 3 cm in 

their maximum dimension, and the overwhelming majority of the debitage 

is less than 2 cm. It is clear that the very large percentage of pieces 

of obsidian less than 1 cm is a result of the recovery technique (1/8-

inch screen), but the fact remains that both absolutely and relatively, 

the quantity of large flakes is small. This diminutive nature of the 

assemblage is mirrored in the flake tools, most of which are less than 3 

cm. 

From the size of the individual pieces of obsidian, it might be in

ferred that the raw material was arriving in El Portal in a reduced 

state. This is supported by the low percentage of cortex. Only 1.9 

percent of the debitage in the sample shows evidence of the exterior 

surface of obsidian nodules. Excluding pieces less than 1 cm at 4-MRP-

250B and C, this percentage is only slightly increased to 2.6 percent. 

One might say that the low percentage of cortex is to be expected, owing 

to the small size of the debitage, in comparison to the relatively large 

size of most obsidian nodules. It is true that if all the obsidian re

covered from these El Portal excavations was put together, it is likely 
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Table 17 

CHIPPED STONE ARTIFACT INDICES FOR EL PORTAL AND WAWONA 

Nonobsidian makes up only .51% of the total (Whittaker 1981) 
2 4-MRP-250B and C only (N = 8,971). 
3 4-MRP-182A and 250B and C only (N = 16,83 2). 
BTF = Biface thinning flakes 
FL = Flakes 
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EL PORTAL WAWONA -
Obsidian Only Obsidian and Nonobsidian 
(N = 18,935) (N >10,000) 

Debitage >1 cm 3 0 > 8 g % 24>q 

Total Debitage 

Debitage >2 cm 2 > 2 5 % 

Total Debitage 

Debitage > 3 cm n ,_ .. „ 
a-r -, £ , -̂  -l7/° No D a t a 

Total Debitage 

T » ^ry* 1-88% No Data 

T o t a l D e b i t a g e 
C o r t e x >1 cm 

D e b i t a g e > 1 cm 2.56%2 3 .5 % 

BTF >1 cm 69.98% 3 79 .7 % 
D e b i t a g e >1 cm 

Complete BTF >1 cm 0 / c o o / „ „ . 
-—H: == — 84.53% No Data 
Complete FL >1 cm 

- - T o o l s
> i .075 .072 

Debitage >1 cm 

- ~ T 7 -023 -018 

Total Debitage 

B l f a c e s 32.17% 36.78% 
Tools 



that less than five or six good size nodules would be represented. Of 

course, it is absurd to think that this was ever the case. Clearly much 

time depth is represented in the majority of the sites, and numerous un

related episodes of knapping are represented. The most likely explana

tion for the low percentage of cortex is that decortification of obsidi

an nodules was not a major component of obsidian knapping at El Portal. 

This activity probably occurred at the quarries prior to the export and 

laborious transport of the obsidian over miles of rough terrain. An 

analysis of one such quarry area at Bodie Hills revealed that a greater 

percentage of large flakes were present, and that much of the debitage 

included cortex (Singer and Ericson 1977). 

In addition to the small size and lack of cortex, the majority of 

the debitage at El Portal is recognizable as the result of biface pro

duction, or at least as a bifacial technology for producing flakes. Of 

all the debitage greater than 1 cm, recovered from excavations at 4-MRP-

250 and 182 (including complete flakes, flake fragments, and shatter), 

nearly 70 percent is typologically identifiable as biface thinning 

flakes (BTF). This percentage is increased to 84.5 percent when we con

sider only complete flakes greater than 1 cm from all the sites. The 

latter figure is perhaps the more valid, because it is based on complete 

specimens that can be more accurately typed. When we add to this the 

fact that at least some of the other debitage, greater than 1 cm, possi

bly represents earlier, less characteristic stages in bifacial working, 

and the fact that the great majority of pieces, less than 1 cm, are 

pressure flakes, it is evident that the obsidian industry at El Portal 

is, above all else, the result of bifacial knapping. This orientation 

is reflected in the retouched tools as well; 32 percent of all the re

touched tools are bifaces or biface fragments, while 51 percent of the 

flake tools are made on recognizable biface thinning flakes. 

A similar emphasis on a bifacial technology has been documented for 

several sites in nearby Wawona, recently tested by Whittaker (1981) and 

at 4-Mad-448 and other sites in the Sierra National Forest where debi

tage has been studied (see Rondeau 1981). Whittaker's data are the most 

completely published and, therefore, the most useful for comparison. In 

Table 17, indices computed by Whittaker are compared, where possible, 

with those from El Portal. The overall agreement between the two sets 
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of data is clearly evident and supports the notion that the general 

character of the lithic industry crosscuts time and space in the Yosemi-

te region. On the other hand, some slight differences can be seen be

tween the two assemblages. Specifically, there are more "large" pieces 

(that is, greater than 1 cm) at El Portal, and proportionally fewer of 

these are identifiable as bifacial thinning flakes (see Table 17). The 

meaning of this is unclear but may indicate that more of the early 

stages of biface manufacture were being conducted at El Portal. This 

would result in larger flakes, some of which would not be identifiable 

as biface thinning flakes. 

Alternatively, the difference in the proportion of flakes in each 

of the size classes may be due to a greater representation of earlier 

time periods at El Portal. There is a trend toward decreasing size in 

the debitage from the earlier to later periods of occupation in the El 

Portal sites (see below). If this is the case, the difference in the 

percentage of biface thinning flakes may simply mean that more nonbifa-

cial knapping was taking place at El Portal. In this regard, it should 

be emphasized that while bifacial knapping appears to be the major ac

tivity represented in the lithic material, it is not necessarily the 

only way in which stone was being worked. Nonbifacial obsidian cores 

and a high percentage of cortical flakes have been reported for samples 

recovered at 4-MRP-56 in Yosemite Valley. This suggests that more than 

one technology was indeed operating in the Yosemite region (Rasson 1966; 

Mayberry 1979). Moreover, at two sites in the present sample, 4-MRP-

183B and 4-MRP-382, the percentage of cortex is higher, and the propor

tion of biface thinning flakes lower than at the other sites, possibly 

suggesting the knapping of obsidian nodules to some degree (see below). 

Whittaker (1981: 114-119) provides an excellent discussion of the 

"biface industry" at Wawona. Much of this can be applied directly to El 

Portal but will not be repeated here. Especially noteworthy is the fact 

that the debitage, although small, implies the working of bifaces much 

larger than any which were found in the sites. One retouched, incom

plete, biface thinning flake from 4-MRP-250B, for example, is 5.7 cm 

long and 4 cm wide. Complete, this flake would probably have been at 

least 8 cm long. It must have been removed from a large biface which, 

judging from the exterior flake scars, was fairly refined although not 
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pressure-flaked. While absent in our sample, two large bifaces were re

covered by Fitzwater (1962) from excavations at 4-MRP-181 in El Portal, 

and two caches of large bifaces have been found elsewhere in Yosemite 

National Park, near Glen Aulin and in Pate Valley (see Whittaker 1981: 

118). Probably such bifaces, in a more or less refined state, represent 

the manner in which raw material most often arrived at the sites in El 

Portal, both in the earlier and later periods of occupation. These bi

faces would then be further processed as blanks for large projectile 

points and "bifacial knives" and/or as cores for thin symmetrical flakes 

suitable for the manufacture of smaller points and flake tools. The ar

rival of raw material in the form of biface blanks is consistent with 

the high percentage of biface thinning flakes and the low pecentage of 

cortical flakes in the sample of debitage. 

Temporal Variability 

The depth of the deposits at some of the El Portal sites (up to 2.5 

m at 4-MRP-250C) suggests that a considerable time span is represented. 

It should be possible, therefore, to establish whether or not there ex

ists patterned variability in the chipped stone collection which can be 

attributed to temporal changes. Examination of the vertical distribu

tion of various chipped stone artifact classes does indeed show evidence 

for temporal variability, in both the chipped stone tools and in the 

debitage. 

Absolute chronological ranges for the various projectile point 

types identified in the present collection are continually being re

fined, as new stragraphic data and C-14 dates are obtained, both in the 

Sierra Nevada and the Great Basin. In many cases, our current knowledge 

of the age of these points is based upon only a few reliable dates in a 

single geographic locality. A problem exists in that the temporal range 

of a point style in one area may not necessarily coincide wholly with 

its age in another area, particularly when comparisons are made across 

large geographic expanses. Nonetheless, the following dates, as likely 

minimum and maximum ages for the appearance of the various identified 

point types in the El Portal sample, are offered based on discussions by 

various authors (especially Heizer and Hester 1978; Thomas 1981; Moratto 

1972): 
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Cottonwood Triangular A.D. 1300-1850 

Desert Side-notched A.D. 1300-1850 

Gunther Barbed A.D. 1300-1850? 

Rose Spring Series A.D. 700-1300 
("Rosegate Series" after Thomas 1981) 

Sierra Triangular A.D. 500(?) 

Sierra Concave Base A.D. 300(?) 

Sierra Contracting Stem A.D. 500(?) 

Elko Series 1300 B.C. - A.D. 700 

No absolute dates were obtained in this phase of investigation in 

El Portal that would confirm or question these age ranges. The vertical 

distribution of the projectile points in the present sample does, how

ever, support the above chronology, in a relative manner and agrees with 

previous research documenting the replacement of large points (for exam

ple, the Elko series, Sierra Concave Base, Sierra Contracting Stem) by 

smaller points (for example, Desert Side-notched, Cottonwood Triangu

lar). The small points are thought to indicate the use of the bow and 

arrow, while the large points are associated with the atlatl and dart 

complex. In all but one case, in the present sample where Desert Side-

notched and Cottonwood Triangular points appear, they are stratigraphic-

ally above the large points. The exception is 4-MRP-382A, EU1, where a 

possible Elko Eared point (Fig. 18h) is sandwiched between a Cottonwood 

Triangular and Desert Side-notched point. Caution in interpreting this 

particular sequence is warranted, however, inasmuch as a .22-caliber 

cartridge was found, stratigraphically below all the typed points in 

this excavation unit. 

In the existing cultural chronology for the Yosemite region (Benny-

hoff 1956), the smaller points characterize the protohistoric and ethno-

historic Mariposa complex (A.D. 1200-1850), whereas the large points in 

the sample are typical of the earlier Crane Flat complex (pre-A.D. 500). 

In this collection, there is no ovewhelming evidence for a period 

of transition, characterized by medium-sized projectile points. This is 

not surprising given the limited excavations at the various sites. In

dications that such a phase does exist, however, can be seen in the 

intermediate position of the Rose Spring-type points at 4-MRP-250C (see 

Fig. 18n and o). These points would fall into the Type B projectile 
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point category defined by Bennyhoff (1956) as diagnostic of the transi

tional Tamarack complex (A.D. 500-1200). 

Within the categories of large or small points, there does not 

appear to be any systematic order of occurrence. Cottonwood Triangular 

points at 4-MRP-250C are found both above and below Desert Side-notched 

points. Sierra Contracting-stem points do appear early in both the 

sequences at 4-MRP-182A and 250C, while the Sierra Concave-base points 

at 4-MRP-182A are relatively late. A larger sample is needed in order 

to make definitive statements. 

Finally, it can be noted that the untyped point fragments are con

sistent with the statements above. In almost all cases where small 

point fragments occur, they are stratigraphically above the large typed 

projectile points. Large point fragments have a more general distribu

tion, occurring in both recent and early contexts, but predominantly in 

the latter. Their appearance in the most recent levels of some sites is 

probably indicative of reuse or mixture. Alternatively, some of the 

specimens typed as large projectile point fragments may actually be pre

forms for smaller points, or for bifaces not used as projectile points. 

A final possibility is that the large point tradition may actually con

tinue into the late periods of occupation in the form of previously un

typed points. 

In sum, we can conclude on the basis of the projectile points that 

a considerable time span is represented in the lithic collection recov

ered from El Portal. Specifically, it would appear that a period before 

A.D. 500 and probably up to A.D. 1850 can safely be assumed. The ab

sence of a good sample of intermediate point types may indicate that 

occupation in the area was not continuous. Owing to the limited nature 

of the present excavations and the relatively small sample of projectile 

points recovered, it would be fruitless, at this point, to make more 

specific chronological interpretations on the basis of point typology. 

Flake Tools. Some interesting temporal patterns in the occurrence 

of flake tools are also evident. The two small Expanding Base Drills 

(Fig. 20c-d) are found in the upper levels of 4-MRP-382A, EU1, and 4-

MRP-250B, EU1, whereas the single, large drill bit (Fig. 20b) is asso

ciated with the early component of 4-MRP-182A. The small notches iden

tified in the sample are also primarily found in the upper half of the 

161 



deposits at the sites and rarely occur in association with the large 

typed points. Some of these notches may have been used in fashioning 

arrowshafts, which would account for their increased number in the later 

levels, after the introduction of the bow and arrow. 

The vertical distribution of the "scrapers" is more complex, but 

there appears to be a trend towards fewer and smaller complete scrapers 

through time (Table 18). For example, at 4-MRP-182A, EU1, complete 

scrapers make up 28.6 percent of all scrapers above Level A-18 (in which 

there are two Sierra Concave-base point fragments), and 38.9 percent of 

all scrapers below. Similarly, at 4-MRP-250C, 32.8 percent of the 

scrapers above Level B-18 (in which there is a Sierra Contracting-stem 

point) are complete, whereas 53.3 percent of the scrapers below this 

level are complete. The same pattern is evident in 4-MRP-182A, EU2, and 

4-MRP-250B. Parallelling this trend over time towards more incomplete 

scrapers is a concomitant reduction in the size of complete scrapers. 

Very few complete scrapers greater than 3 cm are found in the upper lev

els of the sites, while scrapers greater than 2 cm generally make up a 

greater proportion of the complete scrapers 'in the lower levels than in 

the upper levels (see Table 18). 

The meaning of this distribution has several possibilities. One 

possibility is that the size of scrapers is actually remaining constant, 

while more of the large scrapers are being broken in the upper levels. 

In the absence of evidence for changes in the degree of post-deposition-

al breakage (see section on debitage below), we might infer that fewer 

of the large scrapers were being discarded while still complete, in the 

later occupations of the sites. The implication is that later occupants 

were more conservative in their use of obsidian, allowing fewer large 

pieces, and especially fewer complete tools, to enter the archeological 

record. In support of this are a few examples of clearly reworked, 

weathered, obsidian flakes and tools in the upper levels of some of the 

sites. 

Complicating this picture is the possibility that fewer large 

flakes may have been available for making flake tools in the more recent 

occupations. The liklihood exists that a large proportion of the flakes 

greater than 3 cm were being selected by the later occupants to make 

small projectile points. This selection would limit the number of large 
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Table 18 

OBSIDIAN FLAKE SCRAPER INDICES FOR EARLY AND LATE 
DEPOSITS* FROM SELECTED EXCAVATION UNITS 

COMPLETE 
SCRAPERS 
TOTAL 
SCRAPERS 

COMPLETE 
SCRAPERS >2 cm 
TOTAL COMPLETE 
SCRAPERS 

COMPLETE 
SCRAPERS >3 cm 
TOTAL COMPLETE 
SCRAPERS 

4-MRP-182A, EUl: 
Levels Al-17 (5-90 cm BD) 28.6 
Levels A18-B4 (90-200 cm BD) 38.9 

75.0 
71.4 

12.5 
28.6 

4-MRP-182A, EU2: 
Levels Al-11 (5-60 cm BD) 23.5 
Levels A12-25 (60-135 cm BD) 30.3 

25.0 
90.0 

0.0 
10.0 

4-MRP-250B, EUl: 
Levels Al-12 (0-60 cm BS) 38.5 
Levels B1-C3 (60-155 cm BS) 50.0 

40.0 
50.0 

6.7 
16.7 

4-MRP-250C, EUl: 
Levels A1-B17** 

(15-131 cm BD) 
Levels B18-C4 

(131-246 cm BD) 

32.8 

53.3 

47.4 

87.5 

10.5 

62.5 

* Subdivisions in the excavations units are based upon projectile 
point typology in 4-MRP-182A (EUl), 4-MRP-250B, and 4-MRP-250C. The 
division of 4-MRP-182A (EU2) is arbitrary, dividing the levels 
roughly in half. 

** Includes Features 1, 2, 3, and 4. 
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flakes available for manufacture into flake tools. In this case, the 

low percentage of scrapers greater than 3 cm in the upper levels of the 

sites would be predetermined by the size of projectile points being man

ufactured. 

Before pursuing this reasoning further, it is worthwhile to examine 

change in the nature of the debitage as this should, in part, reflect 

variation in tool manufacture and blank selection. 

Debitage. The point has been made that throughout the levels of 

the different sites represented in the El Portal collection, the chipped 

stone consistently reflects a bifacial technology, resulting in a pre

dominance of small, noncortical, biface thinning flakes in the debitage 

sample. Within this larger generality, however, there is evidence for 

temporal variation, particularly in size. Figures 21 to 24 depict the 

relative percentage contribution of the size classes recorded for the 

combined complete and incomplete obsidian debitage (that is less than 1 

cm, 1-2 cm, 2-3 cm, and greater than 3 cm) for the four major excavation 

units, by 5-cm levels. These excavation units (4-MRP-182A, EU1 and 2; 

4-MRP-250B, EU1; 4-MRP-250C, EU1) account for approximately 90 percent 

of all the debitage in the sample; the other units contained too few 

pieces to be reliably interpreted on a level-by-level basis. In figures 

21 to 24, adjacent levels are occasionally combined (see especially 

4-MRP-250B, EU1) in order to maintain a sample size of at least 50 and 

preferably 100 pieces for each level. Finally, it should be noted that 

the debitage from Features 2, 3, and 4 are not depicted in the graph for 

4-MRP-250C, inasmuch as these features span across various levels. All 

raw data are, of course, presented in Tables 22, 23, 28, and 29 at the 

end of this appendix. 

While considerable variation between adjacent levels is visible in 

all the graphs (represented by peaks and troughs), there is an apparent 

underlying trend. On the average, at all sites, there is an increase in 

the percentage of debitage less than 1 cm through time (from older to 

younger) and, accordingly, a fall in the percentages of the other size 

classes. Chi-square tests (Table 19) between groupings the upper and 

lower levels for each of the sites confirm significant differences, in 

terms of the frequencies of debitage in the size categories. 
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Fig. 21. Relative percentage of lithic debitage size classes from 4-MRP-182A, EU1, by 
stratigraphic level. Provenience of typed projectile points indicated in small boxes. 
DSN = Desert Side-notched; SCB = Sierra Concave-base; EE = Elko Eared. Line at 70 percent 
given for reference. 



Fig. 22. Relative percentage of lithic debitage size classes from 
4-MRP-182A, EU2, by stratigraphic level. Provenience of typed projec
tile points indicated in small boxes. DSN = Desert Side-notched; SCB = 
Sierra Concave-base; ECN = Elko Corner-notched; SCS = Sierra Contracting 
Stem. Line at 70 percent given for reference. 
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Fig. 23. Relative percentage of lithic debitage size classes from 
4-MRP-250B, EU1, by stratigraphic level. Provenience of typed projec
tile points in small boxes. GB = Gunther Barbed; DSN = Desert Side-
notcbed; ST? = Sierra Triangular? 
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Fig. 24. Relative percentage of lithic debitage size classes from 4-MRP-250C, EU1, by stratigraphic level 
Provenience of typed projectile points indicated in small boxes. DSN = Desert Side-notched; CT = Cottonwood 
Triangular- RSCN = Rose Spring Corner-notched; RSSN = Rose Spring Side-notched; EE = Elko Eared; SCS - Sier
ra Contracting Stem; CB = concave based. Line at 70 percent given for reference. 



Table 19 

COMPARISON OF FREQUENCY OF OBSIDIAN DEBITAGE SIZE CLASSES 
FOR EARLY AND LATE DEPOSITS FROM SELECTED EXCAVATION UNITS* 

* All debitage (complete and incomplete) considered. Subdivisions in tbe excavation units are based upon 
projectile point typology in 4-MRP-182A (EU1), 4-MRP-250R, and 4-MRP-250C. Tbe division of 4-MRP-182A 
(EU2) is arbitrary, dividing the levels roughly in half. 

** Includes obsidian from Features 1, 2, 3, and 4. 

< 1 cm 1-2 cm > 2 cm CHI-SQUARE STATISTIC 

4-MRP-182A, EU1 
Levels Al-17 (5-90 cm BD) 1,770 (76.6%) 510 (22.1%) 32 (1.3%) X2 = 47 15 P < 001 

Levels A18-B4 (90-200 cm BD) 1,604 (67.7%) 708 (29.9%) 58 (2.4%) 

4-MRP-182A, EU2 
Levels Al-11 (5-60 cm BD) 1,316 (76.7%) 385 (22.4%) 15 (0.9%) X2 = 32 25 P < 001 

Levels A12-25 (60-135 cm BD) 995 (68.0%) 440 (30.1%) 28 (1.9%) 

4-MRP-250B, EU1 
L e v e l s A l -12 ( 0 - 6 0 cm BS) 420 (63.1%) 222 (33.3%) 24 (3.6%) v2 ,a ov D s nm 

L e v e l s B1-C3 (60-155 cm BS) 203 (49.7%) 181 (44.4%) 24 (5.9%) 

4-MRP-250C, EU1 
Levels A1-B17** (15-131 cm BD) 3,763 (69.4%) 1,542 (28.5%) 117 (2.1%) X2 = IP 32 P< 01 

Levels B18-C4 (131-246 cm BD) 1,495 (65.5%) 724 (31.7%) 64 (2.8%) 



rrom plotting the provenience of the typed projectile points on the 

graphs (see Figures 21 to 24), it is further apparent that the large 

projectile points are associated with the elevated percentages of the 

larger size classes of debitage, especially the 1-2 cm size class. 

Moreover, the few pieces greater than 3 cm are particularly more abun

dant in the lower levels. 

Changes in the size of the debitage can be attributed to a number 

of factors, including: (1) the degree of breakage, (2) the size of the 

original and finished object, as well as the manner in which it is 

worked, and (3) the kind of selection for the removal of flakes for use 

as tools. 

Consistent change in the degree of breakage is not apparent in the 

sample, with the debitage consisting generally of 40 to 50 percent com

plete flakes for any given level. There is, nonetheless, a slight 

increase in the proportion of incomplete flakes and shatter in both 

excavation units of 4-MRP-182A. There is hesitancy in attributing much 

significance to this, although it will be necessary to control for this 

factor in the future with larger sample sizes. Using the small sample 

of complete flakes in the present collection, Chi-square tests (Table 

20) between upper and lower levels for each site still confirm very sig

nificant differences in the size of flakes for three of the EUs. Site 

4-MRP-250C, EU1, is the exception, where the difference is less pro

nounced (P <.l). 

If breakage alone is not sufficient to explain the observed varia

bility in the size of the debitage, it becomes necessary to consider the 

other factors. Inasmuch as a bifacial technology predominates through

out the sequence (over 80 percent of the complete flakes are BTFs), one 

explanation for the shift in the proportion of the different size 

classes of debitage is change in the size of the desired finished bi-

faces. Clearly, the manufacture of the larger points from larger pre

forms (whether flake blanks or core preforms) would result in the pro

duction of a greater number of larger waste flakes, particularly in the 

size class of 1-2 cm. Experimental knapping by Whittaker (1981: 115), 

for example, demonstrated that the production of a typical Desert Side-

notched point from a flake blank resulted in flakes no greater than 1 cm 

in maximum dimension. Knapping of larger dart points, on the other 
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Table 20 

COMPARISON OF FREQUENCY OF OBSIDIAN COMPLETE FLAKE SIZE CLASSES 
FOR EARLY AND LATE DEPOSITS FROM SELECTED EXCAVATION UNITS* 

* Only complete flakes considered. Subdivisions in tbe excavation units are based upon projectile point 
typology in 4-MRP-182A (EU1), 4-MRP-250B, and 4-MRP-250C. The division of 4-MRP-182A (EU2) is arbi
trary, dividing tbe levels roughly in half. 

<* Includes obsidian from Features 1, 2, 3, and 4. 

<1 cm 1-2 cm > 2 cm CHI-SOUARE STATISTIC 

4-MRP-182A, EU1 
Levels Al-17 (5-90 cm BD) 937 (81.3%) 206 (17.9%) 9 (0.8%) X2 = 30 25 P < 001 

Levels A18-B4 (90-200 cm BD) 959 (72.1%) 350 (26.3%) 22 (1.7%) 

4-MRP-182A, EU2 
Levels Al-11 (5-60 cm BD) 789 (81.9%) 172 (17.8%) 3 (0.3%) X2 = 28 35 P < 001 

Levels A12-25 (60-135 cm BD) 598 (72.0%) 219 (26.4%) 13 (1.6%) 

4-MRP-250B, EU1 
Levels Al-12 (0-60 cm BS) 227 (73.5%) 75 (24.3%) 7 (2.2%) X2 = 15 54 P < 001 

Levels B1-C3 (60-155 cm BS) 116 (57.1%) 76 (37.5%) 11 (5.4%) 

4-MRP-250C, EU1 
Levels A1-B17** (15-131 cm BD) 2,145 (76.3%) 617 (21.9%) 50 (1.8%) v 2 , Qn D „ . 

A = 4 . oy r < . 1 

Levels B18-C4 (131-246 cm BD) 810 (72.9%) 279 (25.1%) 22 (2.0%) 



hand, produced a fair quantity of waste flakes greater than 1 cm. This 

is exactly what we see in the graphs of the debitage. As the manufac

ture of small points replaces that of large points, the percentage of 

flakes less than 1 cm increases, while the quantity of larger flakes 

decreases, both proportionally (see Figs. 21 to 24) and absolutely (see 

Tables 22, 23, 28, and 29 at the end of this appendix). 

Considering the size of the finished biface, one would expect dif

ferential selection of the debitage for use as tools. Assuming, for the 

moment, that raw material was arriving at El Portal in about the same 

form throughout the occupational history of the sites, the almost com

plete absence of debitage and scrapers greater than 3 cm in the upper 

levels might be attributed to the selection of these pieces for the man

ufacture of small points. During the earlier occupations, more large 

pieces were available for making flake tools, but many would probably 

have gone unused and, hence, appear in the collection as debitage. In 

later occupations, however, there would be more intensive selection of 

"large" pieces for the manufacture of flake tools and projectile points, 

with the concomitant discard of fewer pieces of large debitage and the 

production and discard of a greater number of smaller debitage. 

If smaller core/preforms or even flake blanks were being obtained 

and processed by the later inhabitants (see Singer and Ericson 1977), it 

would serve to emphasize this pattern even more. Fewer large flakes 

would be produced by the later occupants, and proportionally more would 

be selected for use. 

Summary of Temporal Variability. The debitage, therefore, is con

sistent with observations made earlier on the nature of temporal change 

in the chipped stone tool assemblage. The model proposed here is that 

the previously documented shift to the manufacture of small points over 

time (Bennyhoff 1956) had an important impact upon the rest of the 

obsidian industry. Specifically, there appears to have been a decreased 

availability and/or more intensive usage of flakes greater than 3 cm in 

the most recent periods of occupation (Mariposa complex). These flakes 

probably were used most often as blanks for the production of small pro

jectile points. This not only explains the rarity of large flakes in 

the debitage of later occupations at the site, but may also be responsi

ble for the decrease in the size of the flake tools. The latter would 
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have been in direct competition with the smaller projectile points for 

selection of blanks. Evidence for a smaller number of complete scrapers 

discarded in the upper levels of the site is consistent, inasmuch as 

usable obsidian would be at a greater premium. Finally, change in the 

types of projectile points being manufactured also had the effect of 

reducing the proportion of debitage generated in the size classes of 1-2 

and 2-3 cm, while simultaneously increasing the representation of pieces 

less than 1 cm. 

Mention should be made of the fact that this pattern towards de

creasing size may reverse somewhat in the post-contact aboriginal set

tlements. At 4-MRP-250C, where a substantial ethnohistoric occupation 

is represented by a house floor (Feature 1) and adjacent levels, the 

debitage is, in many ways, reminiscent of earlier levels, especially in 

regard to size. This partly explains why the indices for lower and 

upper levels at this site (Tables 19 and 20) are relatively more similar 

than at the other sites. There is some indication, however, that fewer 

bifacial flakes are being produced and more large flakes with cortex are 

present. This may represent the introduction of a different knapping 

and selection process, in addition to that which characterizes the pre

historic periods. The acquisition of metal tools and other Anglo 

influences upon the aboriginal subsistence, trade, and social patterns 

could explain this. Future work at this site should prove to be very 

informative about the effects of Anglo contact on obsidian use by abor

iginal populations in El Portal. 

There is no clear evidence in the tools or debitage as to whether 

changes in the obsidian industry were abrupt or gradual. It should be 

emphasized in this regard that the patterns observed are considerably 

generalized. While highly suggestive, the data are inadequate for the 

resolution of temporal problems. Resolution of these problems must 

await further study with greater control over intra- and intersite var

iability. As such, the model proposed here should be treated as a 

hypothesis that can be tested with a larger sample of data. From what 

has been learned, it is clear that this can most profitably be done by 

continued analysis of the debitage as well as the tools. 
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Spatial Variability 

A variety of indices are presented in Table 21 for each of the 

excavation units containing greater than 250 pieces of obsidian. All 

four sites tested by excavation in the El Portal Archeological Project 

are represented by at least one excavation unit. 

Variation in the chipped stone assemblages from different excava

tion units is generally not pronounced, again emphasizing the homogene

ity of the lithic industry at El Portal. Some of the evident variabil

ity is undoubtedly statistical and related to differences in sample 

sizes, which range from 253 pieces at 4-MRP-382A, EU1, to 8,018 at 

4-MRP-250C, EU1. Nonetheless, a few patterns of spatial variation are 

noteworthy and may have cultural meaning. 

Intrasite Spatial Variability. The chipped stone assemblage from 

two excavation units at 4-MRP-182A are remarkably similar in all the 

indices computed (see also Tables 19 and 20). This suggests that there 

is little intra-site spatial variation in the tested area of this site, 

at least in regard to the chipped stone. This and the lack of features 

or natural stratigraphy might be interpreted to mean that the manner in 

which the deposits of this site accumulated obliterated any different 

activity areas, if indeed they existed at all. Continual reuse of the 

site, for example, with shifting locations of houses, work areas, 

hearths, and other features might result in such a horizontally gener

alized assemblage. Admittedly, this interpretation is based on two 

excavation units, in fairly close proximity. 

In contrast to 4-MRP-182A, the two excavation units at 4-MRP-382A, 

represented in Table 21, show considerable variability. Sample size may 

be important here, and there is a hesitancy to offer any further inter

pretation. Moreover, these two excavation units are alike in that they 

can be contrasted, in the same ways, with the major excavation units at 

4-MRP-182A and 4-MRP-250B and C (see below). 

Finally, the two units at 4-MRP-250 are at different localities (B 

and C) and are best treated in terms of spatial variation, as two sites. 

Intersite Spatial Variability. Clearly, there is considerable dif

ference in the density of chipped stone between the various sites. The 

major contrast is between 4-MRP-182A and 250C, on tbe one hand, and the 

remaining sites on the other. The high density of chipped stone in the 
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* Only L tool, which Is a blface. 
** Idealized: does not take Into account sloping ground surface or uneven bedrock exposures in pits. 

Table 21 
OBSIDIAN CHIPPED STONE ARTIFACT INDICES FOR SELECTED SITES AND EXCAVATION UNITS 

4-MRP-182A 4-MRP-182A 4-MRP-183B 4-MRP-250B 4-MRP-250C 4-MRP-382A 4-MRP-382A 4-MRP-382B 
EU1 EU2 EU1 EU1 EU1 EU1 EU2 EU1 ALL E.U.a 

(N = 4,788) (N = 3,260) (N = 365) (N = 1,145) (N = 8,018) (N = 253) (N = 430) (N = 360) (N - 18,935) 

Obsidian** 1,227.7 1,304.0 121.7 369.4 1,743.0 93.7 138.7 163.6 652.9 
m 

l^-f-^rp^-^ 28.17 % 26.96 27.20 41.99 31.78 50.22 43.30 35.82 30.88 % 
Total Debltage 

T^-f 1^, ,2 — 1-92 % 1.35 2.47 4.47 2.37 2.16 4.78 .86 2.25 % 
Total Debltage 

~^-f-l6*3 C W -23 % .03 .82 .28 .16 0.0 0.0 0.0 .17 % 
lotal Debltage 

=— ̂ j r r r r 2.05 % 2.04 *>12 2.89 .86 10.82 5.26 3.15 1.88 % 
Tota l Debltage 

7 ? ^ ™ E
r - ^ - | r - , — — T 82.32 Z 82.34 63.83 83.44 91.41 43.18 70.13 63.27 84.53 % 

Complete Flakes > 1 cm 

Tr-r-rr^ocjjas,- -080 .095 .010 .157 .048 .190 .066 .088 .075 
Debt tage > 1 cm 

- r~~7~- .023 .025 .003 .066 .015 .095 .029 .032 .023 
To ta l Debltage 

•5i-2^— 36.79 % 33.33 100.0* 19.72 33.88 45.45 16.67 27.27 32.17 Z 
Tools 

L/l 



former sites is mirrored in the richness of these sites in features and 

other classes of artifacts, including ground stone (Appendix D) and fau-

nal remains (Appendix F). This suggests that the range of activities 

performed is the major determinant of the differential densities of 

obsidian. Specifically, 4-MRP-182A and 250C would appear to be inten

sive occupation sites in which a variety of tasks were carried out, 

while the other sites may represent special activity areas or limited 

occupations. 

Other evidence suggests that different activities were taking place 

at the various sites. EU1 at 4-MRP-382A is unique in its relatively 

high percentage of cortical flakes, low percentage of biface thinning 

flakes, and large proportion of debitage greater than 1 cm (see Table 

21). Together, these indices suggest that the knapping of relatively 

unrefined obsidian was taking place here in greater frequency than in 

the other sites. EU2 at this site is fairly comparable, while the evi

dence from Locality B is less clear. Because bone and ground stone are 

almost completely absent at 4-MRP-382, it is not unlikely that this area 

was used primarily for knapping, perhaps in its early stages. In other 

words, bifaces may still have been the desired product (over 50 percent 

of all the complete flakes are BTSs), although it is also possible that 

a different technology was in use also. This limited use of 4-MRP-252 

is consistent with its location in an area less suitable for habitation 

than either 4-MRP-182 or 4-MRP-250. Given the small sample sizes from 

these units, however, it will be necessary to confirm these observations 

with further excavations. 

Site 4-MRP-183B is similar to 4-MRP-382 in a number of respects, 

especially in the relatively elevated percentage of cortex and lower 

proportion of biface thinning flakes (although both of these indices are 

not greatly different from the average). The scarcity of tools recov

ered from all of the excavation units at this site argues against its 

use primarily for habitation. Other evidence (see Chapter 3) concurs in 

regarding 4-MRP-183B as a peripheral activity area of a much larger 

site, which was destroyed by the construction of a sewage treatment 

plant. 

Finally, the chipped stone at 4-MRP-250B is interesting in that it, 

in some ways, compares to the large assemblages from 4-MRP-182A and 
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4-MKP-250C, while in others, it is unique or more similar to 4-MRP-382A. 

The high percentage of flakes greater than 1 cm may be a result of a 

substantial early occupation of the site, in which larger flakes are to 

be expected (see above). The obsidian hydration analysis suggests the 

presence of an early and a late occupation at this site separated by a 

hiatus (Appendix C). Most of the large flakes are associated with the 

earlier levels (see Fig. 23 and Tables 19 and 20). In light of this, it 

is important to remember that the study of spatial variability must ul

timately be controlled for temporal variability. It was not attempted 

here because of the limited nature of the tests but must certainly be 

undertaken in future analyses. 

Conclusions 

This study of the chipped stone collection from the El Portal 

Archeological Project is intended to be both a summary of the character 

of the collection and a source of hypotheses for future studies. The 

conclusions reached are limited by the preliminary nature of the excava

tions, but are testable with further data. 

Considerable evidence has been presented regarding the general 

nature of the industry, with its emphasis upon obsidian and a bifacial 

technology. The characteristics of the El Portal obsidian industry can 

be compared most closely with those elucidated recently by Whittaker 

(1981) in the Wawona Valley. This implies that the lithic technology of 

the Yosemite region is a long-standing tradition, crosscutting time and 

space. 

Within the more general tradition, however, perceived patterns of 

temporal and spatial variability have been outlined, and possible inter

pretations for their meaning have been offered. Future lithic analyses 

can be designed to substantiate these hypotheses or establish alterna

tive interpretations. 
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KEY FOR TABLES 22 TO 34 

(also see text) 

BIFACES: TYPED POINTS (all depicted in Figures 18 and 19) 
cb = concave base 
CT = Cottonwood Triangular 
DSN = Desert Side-notched 
ECN = Elko Corner-notched 
EE = Elko Eared 
GB = Gunther Barbed 
RSCN = Rose Spring Corner-notched 
RSSN = Rose Spring Side-notched 
SCB = Sierra Concave-base 
SCS = Sierra Contracting Stem 
ST = Sierra Triangular 

FLAKE TOOLS: 
D = Drill (all depicted in Fig. 20) 
G = Graver (all depicted in Fig. 20) 
N = Notch 
P = Piercer (depicted in Fig. 20) 

Cortex: Number of pieces with cortex out of total sample of debi-
tage. For 4-MRP-250B and C, the number of pieces with 
cortex out of sample <1 cm is also given in parenthesis. 

Nonobsidian Material: B = Basalt 
C = Chert 
Q = Quartzite 
R = Rhyolite 
SL = Silicified Limestone 

Size measurements for flake tools and flakes refer to maximum dimen
sions. 
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FLAKES: 
BTF = Total Biface Thinning Flakes (complete and incomplete) among 

sample of debitage < 1 cm. Tabulated here for 4-MRP-182A, 
4-MRP-250B, and 4-MRP-250C only. Total complete BTFs for 
other excavation units is given in Table 21. 



Table 2 2: CHIPPED STONE: 4-MRP-182A, EU1 

i—• 

BIFACES FLAKE TOOLS FLAKES 
UNTYPED SCRAPERS/KNIVES " OBSIDIAN NONOBSIDIAM 

TYPED PT. FRAGS. FRAGMENTS (cm) COMPLETE (cm) OTHER TOTAL (cm) BTF MATERIAL; 
LEVEL CM BD POINT Sm. Lg . OTHER <1 1-2 2 - 3 >3 <1 1-2 2 - 3 >3 TOOLS TOOLS N <1 1-2 2-3 >3 > i cm CORTEX N SIZE (cm) 

A-l 5-10 5 3 2 1 

A-2 10-15 1 1 10 5 5 3 2 

A-3 15-20 21 18 3 2 

A-4 20-25 6 2 4 3 

A-5 25-30 24 17 7 5 

A-6 30-35 1 2 2 1 6 120 85 33 2 20 4 

A-7 35-40 1 1 2 61 41 20 10 2 

A-8 40-45 99 75 22 2 14 1 

A-9 45-50 1 1 2 166 124 40 2 18 6 

A-10 50-55 1 DSN 2 5 1 1 2 2N 14 286 201 79 6 47 13 

A - l l 55-60 1 1 2 52 45 7 2 1 

A-l2 60-65 I 2 1 4 188 138 49 1 29 3 

A-13 65-70 1 1 2 4 336 283 49 4 28 4 • 

A-14 70-75 2 2 1 5 244 189 49 6 40 4 1 C (1-2) 

A-15 75-80 2 2 1 5 200 149 48 3 33 10 

A-16 80-85 2 1 3 208 162 43 3 31 3 

A-17 85-90 1 1 2 286 233 50 3 34 5 2 [ £ | | ~ ^ 

A-18 90-95 { scB ' 1 l 4 1 3 6 7 4 51 7 4 32 3 I B (2-3) 

A-19 95-100 1 1 2 201 159 37 4 I 20 3 



Table 22—Continued 

BIFACES FLAKE TOOLS FLAKES 
UNTYPED SCRAPERS/KNIVES OBSIDIAN NONOBSIDIAN 

TYPED PT. FRAGS. FRAGMENTS (cm) COMPLETE (cm) OTHER TOTAL (cm) BTF ' ' MATERIAL; 
LEVEL CM BD POINT Sm. Lg. OTHER <1 1-2 2-3 >3 <1 1-2 2-3 >3 TOOLS TOOLS N <1 1-2 2-3 >3 >1 cm CORTEX N SIZE (cm) 

A-20 100-L05 1 1 1 3 93 48 40 5 24 2 

A-21 105-11.0 1 SCB? 1 1 2 1 6 106 57 46 2 1 42 2 

A-22 L LO-L15 1 1 1 1 3 7 221 143 75 1 2 46 6 1 C (1-2) 

A-23 115-120 1 1 133 97 33 2 1 28 

A-24 120-125 2 1 3 190 145 43 2 30 4 I C (1-2) 

A-25 125-130 1 1 2 128 78 49 1 39 1 C (1-2) 

A-26 130-135 1 1 2 4 105 68 35 2 24 3 1 C (2-3) 

A-27 135-140 1 1 IN 3 77 49 28 18 

A-28 140-145 1 1 2 90 55 31 4 25 3 

A-29 145-150 1 EE 1? 1 1 . 1 5 133 85 45 2 1 36 3 

A-30 150-155 1 1 48 34 13 1 14 

A-31 155-160 2 2 1 5 93 63 26 4 19 1 

A-32 160-165 1 1 2 165 122 41 2 31 I 1 C (<1) 

A-33 165-170 1 1 1 3 67 48 18 1 13 1 

A-34 170-175 1 1 110 86 21 3 15 2 

A-35 175-180 I 1 107 82 24 1 16 2 1 R? (2-3) 

B-l 180-185 52 33 18 1 15 

B-2 18 5-190 27 17 9 1 5 2 

B-3 190-195 1 1 83 56' 25 2 18 

B-4 195-200 5 5 

TOTAL 5 4 10 20 2 31 9 1 0 6 11 5 3 106 4682 3374 1218 79 11 815 96 • 10 

t—* 

CO 
3 



Table 23 
CHIPPED STONE: 4-MRP-182A, EU2 

BIFACES FLAKE TOOLS FLAKES 
UNTYPED SCRAPERS/KNIVES OBSIDIAN NONOBSIDIAN 

TYPED PT. FRAGS. FRAGMENTS (cm) COMPLETE (cm) OTHER TOTAL (cm) __ BTF "" MATERIAL; 
LEVEL CM BD POINT Sm. Lg. OTHER <1 1-2 2-3 >3 <1 1-2 2-3 >3 TOOLS TOOLS N <1 1-2 2-3 >3 > I cm CORTEX N SIZE (cm) 

A-l 5-10 1 2 3 56 41 13 2 9 3 I B (3.0) 

A-2 10-15 2 2 28 25 3 1 ' 

2 B (<1) 
A-3 15-20 1 DSN 1 134 108 25 1 L3 3 3 1 B(8.2x 

4 .9x2.0) 

A-4 20-25 1 1 1 3 ILL 86 23 2 16 2 

A-5 25-30 1 1 2 213 170 42 1 27 2 

A-6 30-35 1 SCB? 1 1 IN 4 191 141 50 1 27 1 • 1 B (2-3) 

A-7 35-40 1 1 185 148 36 1 22 4 

A-8 40-45 1 1 2 175 135 38 2 22 6 

A-9 45-50 1 1 1 1 4 200 153 47 31 2 

A-1.0 50-55 1 1 2 4 199 144 52 3 34 6 

A-LI 55-60 2 2* 1 IN 6 224 166 56 1 L 33 4 

A-12 60-65 1 1 2 IN 5 187 124 61 2 43 3 1 1R (2-3) 

*One s t l i c l f i e d l imes tone , poss ib ly a point or b i f a c i a l kn i fe fragment. 

i—» 

CO 
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Tab Le 2 3 - C o n t Inued 

00 
l-o 

BIFACRS FLAKE TOOLS FLAKES 
UNTYPED SCRAPERS/KNIVES "~ OBSIDIAN NONOBSIDIAN 

TYPED FT. FRAGS. FRAGMENTS (cm) COMPLETE (cm) OTHER TOTAL (cm) BTF "~ " MATERIAL; 
LEVEL CM 151) POINT Sra. Lg . OTHER < 1 1-2 2 - 3 >3 <1 1-2 2 - 3 >3 TOOLS TOOLS N <1 1-2 2 - 3 >3 >1 cm CORTEX N SIZE (cm) 

A-L3 6 5 - 7 0 3 2 1 6 130 80 45 5 35 2 

A-14 70 -75 1 1 1 1 4 175 124 46 5 32 5 

A-L5 7 5 - 8 0 L 1 1 3 6 164 110 51 3 40 4 

A-16 8 0 - 8 5 4 2 1 7 160 122 35 3 25 1 

A-17 8 5 - 9 0 1 ECN 1 1 3 158 109 47 2 35 3 1 B ( 2 - 3 ) 

A-L8 9 0 - 9 5 1 SCS 2 2 5 79 46 30 3 19 5 

A-19 9 5 - 1 0 0 2 2 4 123 76 45 2 30 5 

A-20 100-105 1 1 1 1 4 81 55 25 1 20 2 

A-21 1 0 5 - 1 1 0 1 ' 1 111 88 23 19 1 

A-22 110-115 32 23 8 1 6 1 

A-23 1 1 5 - 1 2 0 1 1 1 3 40 26 13 1 9 

A-24 1 2 0 - 1 2 5 ID 1 15 8 7 7 

A-25 1 2 5 - 1 3 0 8 4 4 4 

TOTAL 4 2 7 14 1 22 12 1 0 4 9 1 4 81 3179 2311 825 42 1 559 65 • 7 
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T a b l e 24 
CHIPPED STONE: 4-MRP-183B, EU1 

BJJL/\CES . FLAKE TOOLS FLAKES 
UNTYPED SCRAPERS/KNIVES OBSIDIAN NONOBSIDIAN 

TYPED PT. FRAGS. FRAGMENTS (cm) COMPLETE (cm) OTHER TOTAL (cm) MATERIA!, 
LEVEL CM BS POINT Sm. Lg. OTHER <1 1-2 2 - 3 >3 <1 1-2 2 - 3 >3 TOOLS TOOLS N <1 1-2 2 - 3 >3 CORTEX N SIZE(cm) 

A- l 0-LO 3 3 

A-2 10-20 23 13 10 1 

A-3 2 0 - 3 0 25 18 6 1 1 

A-4 3 0 - 4 0 17 13 4 2 

B- l 4 0 - 5 0 22 10 12 2 

B-2 5 0 - 6 0 35 23 11 1 

B-3 6 0 - 7 0 1 1 30 26 4 

B-4 70 -80 66 56 10 

C - l 8 0 - 9 0 31 25 5 1 1 

C-2 9 0 - 1 0 0 27 21 4 2 4 

C-3 L00-110 14 7 7 

C-4 1 1 0 - 1 2 0 32 23 7 1 1 3 

C-5 120-130 24 17 5 I 1 1 

C-6 130-140 12 10 2 

C-7 1 4 0 - 1 5 0 3 3 1 B ( 6 . 1 x 

4 . 8 x 1.5) 

TOTAL 1 1 364 265 40 6 3 15 1 
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Table 25 

CHIPPED STONE: 4-MRP-183B, EU2 

BIFACES FLAKE TOOLS FLAKES 
UNTYPED SCRAPERS/KNIVES OBSIDIAN NONOBSIDIAN ~ 

TYPED PT. FRAGS. FRAGMENTS (cm) COMPLETE (cm) OTHER TOTAL (cm) ' MATERIA! 

LEVEL CM BS POINT Sra. Lg. UNID. < 1 1-2 2 - 3 > 3 <L 1-2 2 - 3 >3 TOOLS TOOLS N <1 1-2 2 -3 >3 CORTEX N SIZE(cra) 

A- l 0 - 2 0 1 1 2 2 1 

A-2 2 0 - 4 0 1 1 

A-3 4 0 - 6 0 2 2 ' 1 

TOTAL 1 1 5 5 2 

T a b l e 26 
CHIPPED STONE: 4-MRP-183B, EU4 

BIFACES FLAKE TOOLS FLAKES 
UNTYPED SCRAPERS/KNIVES OBSIDIAN NONOBSIDIAN 

TYPED PT. FRAGS. FRAGMENTS (cm) COMPLETE (cm) OTHER TOTAL (cm) MATERIAL 

LEVEL CM BS POINT Sm. Lg. OTHER <1 1-2 2 - 3 >3 <1 1-2 2 - 3 >3 TOOLS TOOLS N <1 1-2 2 - 3 >3 CORTEX N SI7,E(cm) 

A - l 0 - 1 0 0 

A-2 10-20 2 2 

A-3 2 0 - 3 0 2 2 1 

A-4 3 0 - 4 0 2 2 

A-5 4 0 - 5 0 1 1 

TOTAL 7 7 1 
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T a b l e 2 7 
CHIPPED STONE: 4-MRP-183B, EU3 (1 m2) 

BIFACES FLAKE TOOLS FLAKES 
UNTYPED SCRAPERS/KNIVES OBSIDIAN NONOBSIDIAN 

TYPED PT. FRAGS. FRAGMENTS (cm) COMPLETE (cm) OTHER TOTAL Fern) MATERIAL 
LEVEL CM BS POINT Sm. Lg. OTHER <1 1-2 2 - 3 > 3 < 1 1-2 2 - 3 >3 TOOLS TOOLS N <1 1-2 2 - 3 >3 CORTEX N SIXE(cm) 

A - l 0 -10 3 2 1 

A-2 1 0 - 2 0 7 4 3 

A-3 2 0 - 3 0 1 Cb 1 2 11 4 6 1 

B - l 3 0 - 4 0 6 3 3 

B-2 4 0 - 5 0 19 13 5 1 1 

B-3 5 0 - 6 0 22 18 2 2 

B-4 7 0 - 8 0 17 11 6 1 

B-5 8 0 - 9 0 12 7 5 1 

C - l 9 0 - 1 0 0 14 10 4 1 

C-2 1 0 0 - 1 1 0 19 16 3 

C-3 1 1 0 - 1 2 0 7 2 4 1 1 

C-4 1 2 0 - 1 3 0 6 4 2 1 

TOTAL 1 1 2 143 94 44 5 6 
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1 specimen of che r t 

Table 28 : CHIPPED STONE: 4-MRP-250B, EU1 

BI FACES FLAKE TOOLS FLAKES 
UNTYPED SCRAPERS/KNIVES OBSIDIAN NONOBSIDIAN 

PT. FRAGS. FRAGMENTS (cm) COMPLETE (cm) OTHER TOTAL BTF CORTEX 
LEVEL CM BS TYPED Sm. Lg. OTHER <1 1-2 2-3 >3 <1 1-2 2-3 >3 TOOLS TOOLS N <1 1-2 2-3 >3 >i cm (>1 cm) N MAT. (cm) 

A-l 0-5 1 1 2 1 ^ j G ? 7 59 33 23 3 23 2 (2) 3 " [ J ' ^ 

A-2 5-10 1 2* 2 1 1 7 42 22 18 2 12 1 (1) 1 C (<1.0) 

A-3 10-15 1 GB 4 2 1 1 ID 10 50 34 15 1 12 1 (1) 1 C (<l.O) 

A-4 15-20 1 1 2 68 51 16 1 12 1 (1) 

A-5 20-25 3 2 1 6 86 58 26 2 21 2 (0) 

A-6 25-30 1 1 1 1 4 52 26 22 4 13 1 (1) 

A-7 30-35 1 3 1 5 60 37 21 2 16 2 (1) 1 C (1 .5) 

A-8 35-40 1 1 2 53 36 15 2 9 1 (1) 1 C (1 .5) 

A-9 40-45 < 57 32 22 3 11 4 (3) 1 C (<1.0) 

A-10 45-50 1 DSN 1 1 1 1 L IN 7 58 40 17 1 L2 1 (1) 1 SL(<1.0) 

A-11 50-55 1 2 3 44 29 15 11 

A-12 55-60 1 IN 2 37 22 12 3 8 2 (2) 1 GL?(<1.0) 

B-L 60-65 . 1 1 26 9 15 2 10 1 C (1 .5 ) 

B-2 65-70 1 ST? L IP 3 42 23 18 1 11 4 (2) 

B-3 70-75 1 1 46 25 20 I 16 

B-4 75-80 18 5 12 1 8 1 (1) 

B-5 80-85 1 1 2 36 18 15 3 11 L (1) 



Table 28—Continued 

i—• 
CO 

BIPACKS FLAKE TOOLS FLAKES 
UNTYPED SCRAPERS/KNIVES OBSIDIAN NONOBSIDIAN 

TYPED PT. FRAGS. FRAGMENTS (cm) COMPLETE (cm) OTHER TOTAL (_cra) BTF CORTEX 
LEVEL CM BS POINT Sra. Lg. OTHER <1 1-2 2 - 3 >3 <1 1-2 2 - 3 >3 TOOLS • TOOLS N <1 1-2 2 - 3 >3 > 1 cm (> 1 era) N MAT. (era) 

B-6 8 5 - 9 0 36 21 14 1 1 1 

B-7 9 0 - 9 5 16 12 3 1 3 1 (1) 

B-8 9 5 - 1 0 0 1 1 2 25 13 10 2 8 

B-9 1 0 0 - 1 0 5 1 1 10 3 6 1 6 1 (1) 

B-10 105-LLO 28 12 15 1 12 

B - U 1 1 0 - 1 1 5 16 5 11 9 

B-L2 1 1 5 - 1 2 0 1 1 31 16 11 4 8 2 ( 2 ) 

B-13 120-L25 1 1 21 8 10 1 2 11 1 (1) 

B-14 125-L30 1 , 1 8 5 3 1 2 (1) 

B-15 130-135 8 4 4 2 

B-L6 1 3 5 - 1 4 0 1 1 11 8 2 1 3 

C- l 1 4 0 - 1 4 5 1 1 2 10 6 4 3 

C-2 1 4 5 - 1 5 0 1 1 16 8 7 1 7 

C-3 150-155 4 3 1 1 

TOTAL 3 3 2 7 I 13 15 1 0 11 7 3 6 72 1074 623 403 45 3 301 31 ( 2 4 ) 10 



Table 29: CHIPPED STONE: 4-MRP-250C, EU1 

CO 
00 

BIFACES FLAKE TOOLS FLAKES 
UNTYPED " ~ SCRAPERS/KNIVES OBSIDIAN NONOBSIUIAN 

TYPED PT. FRAGS. FRAGMENTS (cm) COMPLETE (cm) OTHER TOTAL (cm) BTF CORTEX MATERIAL 
LEVEL CM BD POINT Sm. Lg. OTHER <1 1-2 2-3 >3 <1 1-2 2-3 >3 TOOLS TOOLS N <1 1-2 2-3 -3 >L cm (>1 cm) N SIZE(cm) 

A-l 15-20 1 1 IN 3 68 45 20 3 19 I B (2 .0) 

A-2 20-25 1 2 1 1 5 132 84 44 4 37 3 (3) 2 " [ J ' o ) 

A-3 25-30 1 DSN 2 2 1 7 167 106 58 3 41 4 (4) 1 B (<1.0) 

A-4 30-35 1 2 1 1 2 7 99 51 45 3 36 2 (2) 1 C (1 .5 ) 

A-5 35-40 1 1 3 1 6 204 146 54 4 35 3 (3) 

^ T " f loor 2 CT 2 1 2 3 2 1 IN 14 383 255 119 9 93 9 (7) 3 [ = < ^ J j 

B-l 46-51 1 CT? 3 IN 5 186 134 50 2 36 2 (0) 1 B (1 .5) 

B-2 51-56 3 1 1 5 226 164 58 4 44 5 (4) 1 B (1.5) 

B-3 56-61 1 1 1 1 IN 5 179 130 47 1 1 36 3 (3) 1 C (<1.0) 

IB (1 .5) 

B-4 61-66 1 RSCN? 1 2 2 1 7 281 198 76 6 1 63 1 (0) 5 — M l ' ? . 

3.0;L.O) 

B-5 66-71 1 DSN 2 3 270 173 82 15 77 2 (2) 

B-6 71-76 J ^g™ 1 1 1 1 2N 8 339 242 90 7 70 3 (2) 

B-7 76-8L 1 EE 1 1 1 4 172 131 40 I 29 1 (1) 

B-8 81-86 2 1 2 1 1 7 329 191 133 5 104 4 (4) 

B-9 86-9L 1 1 211 156 50 5 48 1 (1) 

B-10 91-96 282 191 81 9 1 68 2 (0) 2 } g L ( 2 0 ) 



Table 2 9—Continued 

CO 

*Basal t handaxe or b l face preform (see Fig . 25a) . 

BIFACF.S FLAKE TOOLS FLAKES 
UNTYPED SCRAPERS/KNIVES OBSIDIAN NONOBSIDIAN 

TYPED FT. FRAGS. FRAGMENTS (cm) COMPLETE (cm) OTHER TOTAL (cm) BTF CORTEX MATERIAL 
LEVEL CM BD POINT Sm. Lg. OTHER < 1 1-2 2 - 3 > 3 < 1 1-2 2 - 3 > 3 TOOLS TOOLS N < 1 1-2 2-3 >3 >1 cm (>l cm) N SIZE(cm) 

B- l l 96-101 1 1 1 3 236 17.2 60 4 49 3 (1) 2 B (<1.0) 

B-12 L01-106 1 1 2 327 264 58 4 1 52 1 (0) 1 Q (L.5) 

B-13 106-111 1 2 1 4 338 241 90 5 2 72 2 (1) I B (2 .0) 

B-14 LL1-116 1 1 210 147 60 2 1 49 4 (3) 1 / ^ I ' l * 

B-15 116-121 243 173 66 4 56 1 (1) I B (2 .0) 

B-16 121-126 220 138 80 2 66 2 (2) 2 j® ^ J j 

B-17 126-131 1 1 2 320 231 81 8 69 2 (2) 1 B (2 .5) 

B-18 131-136 I SCS 1 2 203 138 59 6 49 3 (3) 

B-19 136-141 , 267 192 71 4 69 3 (3) 

B-20 141-146 1 1 128 69 51 6 2 46 3 (3) 

B-21 146-151 1 1 1 3 169 105 58 6 55 1 C (1 .5) 

B-22 151-156 1 1 313 221 81 10 I 69 1 (1) 

B-23 156-161 1 1 2 159 96 60 3 52 1 C (1 .5) 

R-24 161-166 1 1 111 76 33 1 1 27 3 (3) 

B-25 166-171 1 IN 2 136 72 62 2 52 1 B (1 .2) 

B-26 171-176 1 cb 1? 1 1 4 132 72 56 4 41 1 C (<1.0) 

B-27 176-181 1 I 130 95 33 2 27 2 (1) 1 C (<1.0) 

B-28 181-186 1 HA* 1 2 116 76 38 2 25 



Table 2 9--Continued 
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*.Stl tcif led madstone core; 6.9 x 4.2 x 3.0 cm 

BIFACES FLAKE TOOLS FLAKES 
UNTYPED SCRAPERS/KNIVES OBSIDIAN NONOBSIDIAN 

TYPED PT. FRAGS. FRAGMENTS (cm) COMPLETE (cm) OTHER TOTAL (cm) BTF CORTEX MATERIAL 
LEVEL CM BD POINT Sm. Lg. OTHER <1 1-2 2-3 >3 <1 1-2 2-3 >3 TOOLS TOOLS N <1 1-2 2-3 >3 >1 cm (>1 cm) N SIZE(cm) 

B-29 186-191 111 80 24 7 27 

B-30 191-196 1 1 2 54 29 22 2 1 22 

B-31 196-201 1 1 62 50 11 1 10 1 C (2 .0) 

B-32 201-206 52 34 18 13 

B-33 206-211 35 26 9 6 

B-34 211-216 1 1 19 10 9 7 

B-35 216-221 19 15 4 3 

B-36 221-226 7 5 2 2 

C-l 226-231 12 7 5 3 1 (1) 

C-2 231-236 15 8 6 1 6 

C-3 236-241 25 15 9 1 7 

C-4 241-246 8 4 3 1 4 1 C (<1.0) 

TOTAL 12 5 8 17 3 28 13 2 0 11 9 7 7 122 7705 5258 2266 169 12 1871 67 (52) 34 

FEATURES 2, 3, and 4 

r T ^ , ? 4 3 " 5 3 32 17 12 2 1 11 1 (0) (ash p i t ) 

Fea ture 3 45-61 ^ 2 8 

(hearth) 

Feature 4 81-101 , _ . , . . . . . , 
, . .„•. 1 Core* 1 114 84 29 5 1 23 
(pit?) 

TOTAL 1 1 192 129 57 5 1 49 1 (0) 



T a b l e 30 
CHIPPED STONE: 4-MRP-382A, EU1 

BlFACES FLAKE TOOLS FLAKES 
UNTYPED SCRAPERS/KNIVES OBSIDIAN HONORS IP IAN 

TYPED PT. FRAGS. FRAGMENTS (cm) COMPLETE (cm) OTHER TOTAL (cm) ~ " " ' MATERIAL 
LEVEL CM BD POINT Sm. Lg. OTHER <1 1-2 2 - 3 >3 <1 1-2 2 - 3 >3 TOOLS TOOLS N <1 1-2 2 - 3 >3 CORTEX N SIZE(cra) 

A - l 1 5 - 2 0 2 2 

A-2 2 0 - 2 5 1 L 2 2 1 

A-3 25 -30 2 2 16 10 6 2 

A-4 3 0 - 3 5 1 1 11 6 5 4 

A-5 35 -40 ID 1 19 11 8 

A-6 40-4 5 6 1 5 1 

A-7 4 5 - 5 0 1 1 2 26 14 12 1 

A-8 5 0 - 5 5 1 2 1 4 13 8 4 1 1 

A-9 5 5 - 6 0 1 . . 1 10 4 6 1 

A-10 6 0 - 6 5 1 CT? 1 22 11 11 2 

A - l l 6 5 - 7 0 1 EE? 1 1 3 16 5 10 1 4 

A-12 70 -75 1 1 2 7 1 6 1 

A-13 75 -80 I 1 5 3 2 2 

A-14 8 0 - 8 5 5 5 

h - ' 

I—» 
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T a b l e 3 0 — C o n t i n u e d 

* C h e r t c o b b l e c o r e : 6 . 0 x 5 . 5 x 3 . 7 cm 

BI_F/iiCES FLAKE TOOLS FLAKES 
UNTYPED SCRAPERS/KNIVES OBSIDIAN NONOBSIDIAN 

TYPED PT. FRAGS. FRAGMENTS (cm) COMPLETE (cm) OTHER TOTAL (cm) " ~ MATERIAL 
LEVEL CM BD POINT Sra. Lg. OTHER <1 1-2 2 - 3 >3 <1 1-2 2 - 3 >3 TOOLS TOOLS N <1 1-2 2 - 3 >3 CORTEX N SIZE(cra) 

A-15 8 5 - 9 0 1 DSN 1 6 4 2 1 

A-16 9 0 - 9 5 1 1 C o r e * 2 9 5 4 1 

A-17 9 5 - 1 0 0 15 5 9 1 

A-18 100-105 1 1 7 4 3 

A-19 1 0 5 - 1 1 0 7 4 2 1 

A-20 110-115 5 2 2 1 1 

A-21 115-120 3 1 2 

A-22 1 2 0 - 1 2 5 I I 4 7 1 

A-23 125-130 

A-24 1 3 0 - 1 3 5 3 3 

A-25 1 3 5 - 1 4 0 2 2 1 

A-26 1 4 0 - 1 4 5 2 1 1 

A-27 1 4 5 - 1 5 0 1 1 

TOTAL 3 2 2 3 0 4 2 0 0 0 4 1 2 23 231 115 111 5 0 25 0 



Table 31: CHIPPED STONE: 4-MRP-382A, EU2 

h-* 

BIFACES FLAKE TOOLS FLAKES 
UNTYPED SCRAPERS/KNIVES OBSIDIAN NONOBSIDIAN 

TYPED PT. FRAGS. FRAGMENTS (cm) COMPLETE (cm) OTHER TOTAL (cm) MATERIAL 
LEVEL CM BD POINT Sm. Lg . OTHER < 1 1-2 2 - 3 >3 < 1 1-2 2 - 3 >3 TOOLS TOOLS N < 1 1-2 2 - 3 >3 CORTEX N SIZE(cm) 

A - l 1 3 - 1 8 1 1 

A-2 1 8 - 2 3 4 3 1 

A-3 2 3 - 2 8 8 6 2 1 

A-4 2 8 - 3 3 10 3 7 1 

A-5 33 -38 8 7 1 1 

A-6 3 8 - 4 3 1 1 27 13 14 3 

A-7 4 3 - 4 8 19 10 9 

A-8 4 8 - 5 3 1 1 28 12 14 2 2 

A-9 5 3 - 5 8 12 8 3 1 

A-10 5 8 - 6 3 21 14 7 1 

A-1L 6 3 - 6 8 18 8 9 1 1 

A-12 6 8 - 7 3 22 13 9 

A-13 7 3 - 7 8 1 1 16 9 6 1 

A-14 7 8 - 8 3 30 13 13 4 3 

A-15 8 3 - 8 8 1 1 2 14 5 8 1 

A-16 8 8 - 9 3 22 16 6 2 

A-17 9 3 - 9 8 16 11 5 1 

A-18 9 8 - 1 0 3 1 1 18 8 9 1 2 



T a b l e 3 1 — C o n t i n u e d 

-P-

BIFACES FLAKE TOOLS f M ^ E S 
UNTYPED SCRAPERS/KNIVES OBSIDIAN NONOBSIDIAN 

TYPED PT. FRAGS. FRAGMENTS (cm) COMPLETE (cm) OTHER TOTAL (cm) MATERIAL 
LEVEL CM BD POINT Sra. Lg. OTHER <1 1-2 2 - 3 >3 <1 1-2 2 - 3 >3 TOOLS TOOLS N <1 1-2 2 - 3 >3 CORTEX N SIZE(cm) 

A-19 1 0 3 - 1 0 8 1 1 12 7 5 

A-20 1 0 8 - 1 1 3 1 L 11 9 2 

A-21 1 1 3 - 1 1 8 I DSN 1 22 11 6 5 L C ( 1 - 2 ) 

A-22 1 1 8 - 1 2 3 1 1 12 6 5 1 1 

A-23 123-L28 18 11 7 1 

A-24 1 2 8 - 1 3 3 1 , 1 15 10 4 1 1 

A-25 1 3 3 - 1 3 8 1 1 6 4 2 

A-26 1 3 8 - 1 4 3 7 4 2 1 

A-27 1 4 3 - 1 4 8 7 5 2 1 

A-28 1 4 8 - 1 5 3 7 7 

A-29 L53-158 4 2 1 1 

A-30 L58-163 1 1 

A-3L 1 6 3 - 1 6 8 2 1 1 

TOTAL L 0 0 1 0 1 4 0 0 3 1 1 0 12 418 237 161 20 0 22 L 
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* First three levels excavated in 10 cm depths. 

Table 32 
CHIPPED STONE: 4-MRP-382A, EU3 

BIFACES FLAKE TOOLS FLAKES 
UNTYPED SCRAPERS/KNIVES OBSIDIAN NONOBSIDIAN 

TYPED PT. FRAGS. FRAGMENTS (cm) COMPLETE (cm) OTHER TOTAL (cm) MATERIAL 
LEVEL CM BD* POINT Sm. Lg. OTHER <1 1-2 2-3 >3 <1 1-2 2-3 >3 TOOLS TOOLS N <1 1-2 2-3 >3 CORTEX N SIZE(cm) 

A-l 15-25 1 1 

A-2 25-35 9 4 5 1 

A-3 35-45 1 1 21 11 8 2 2 

A-4 45-50 2 2 

A-5 50-55 1 IN 1 1 

A-6 55-60 3 3 

A-7 60-65 1 1 

A-8 65-70 5 3 2 

A-9 70-75 1 1 

A-10 75-80 1 1 

TOTAL 0 1 0 0 0 0 0 0 0 0 1 0 1 3 44 26 16 2 0 3 0 
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T a b l e 33 
CHIPPED STONE: 4-MRP-382B, EU1 

BJ_F14CES FLAKE TOOLS FLAKES 
UNTYPED SCRAPERS/KNIVES OBSIDIAN MONOBSIDIAN 

TYPED PT. FRAGS. FRAGMENTS (cm) COMPLETE (cm) OTHER TOTAL (cm) ' MATERIAL 

LEVEL CM BD POINT Sm. Lg. OTHER ' < I 1-2 2 - 3 >3 <1 1-2 2 -3 >3 TOOLS TOOLS N <1 1-2 2 - 3 >3 CORTEX N SIZE(cm) 

A - l 1 1 - 2 1 1 1 22 18 3 1 

A-2 2 1 - 3 1 1 1 2 51 30 20 1 1 

A-3 3 1 - 4 1 1 SCS? 1 1 1 4 74 45 28 I 4 

A-4 4 1 - 5 1 1 SCS? 1 2 49 28 21 L 

A-5 5 1 - 6 1 36 19 17 3 L R ( 1 - 2 ) 

A-6 6 1 - 7 1 1 1 56 38 18 

A-7 7 1 - 8 1 27 22 5 1 

A-8 8 1 - 9 1 12 8 4 

A-9 9 1 - 1 0 1 1 1 12 8 4 

A-10 1 0 1 - 1 1 1 9 7 2 1 

A - l l 1 1 1 - 1 2 1 1 1 

TOTAL 2 0 0 1 0 3 2 0 0 0 2 1 0 11 349 224 122 3 0 11 I 
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Table 3 4 
CHIPPED STONE: 4-MRP-382C, EU1 

BIFACES FLAKE TOOLS FLAKES 
UNTYPED SCRAPERS/KNIVES OBSIDIAN NONOIiSIDIAN 

TYPED PT. FRAGS. FRAGMENTS (cm) COMPLETE (cm) OTHER TOTAL (cm) MATERIAL 
LEVEL CM BS POINT Sm. Lg. OTHER <1 1-2 2-3 >3 <I 1-2 2-3 >3 TOOLS TOOLS N < 1 1-2 2-3 >3 CORTEX N SIZE(cm) 

A-l 0-5 13 1L 2 1 

A-2 5-LO 13 7 6 1 C (2-3) 

A-3 10-L5 8 5 3 1 R (1-2) 

A-4 15-20 i 19 14 4 1 2 

A-5 20-25 6 2 4 1 

A-6 25-30 5 2 2 1 

A-7 30-35 5 3 2 

A-8 35-40 8 3 4 1 

A-9 40-45 2 2 

A-10 45-50 1 1 

A- l l 50-55 1 1 3 1 2 

TOTAL 0 0 0 0 0 0 0 0 0 0 1 0 0 1 83 5 1 2 9 3 0 3 2 
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Appendix C 

OBSIDIAN SOURCE DETERMINATION AND HYDRATION BAND ANALYSIS FOR 

THE 1981 EL PORTAL ARCHEOLOGICAL PROJECT 

by 

Thomas M. Origer, Sonoma State University 

and 

Thomas L. Jackson, Archaeological Consulting and Research Services, Inc. 

Introduction 

A total of 100 obsidian specimens from the El Portal Archeological 

Project was subjected to source determination analysis and hydration 

band measurement. All specimens appeared to represent tool manufacture 

debris and were recovered from subsurface locations. The specimens de

rive from four archeological localities investigated in the project: 

4-MRP-250C (30 specimens), 4-MRP-250B (18 specimens), 4-MRP-182A (43 

specimens), and 4-MRP-382A (9 specimens). 

Obsidian Source Determination 

X-ray fluorescence (XRF) analyses were completed using a United 

Scientific (US) "Spectrace 440" energy dispersive system. The XRF 

system is equipped with a Si(Li) detector with a resolution of 142eV 

FHWM at 5.9 keV, 30 mm2. Power for the system is provided by a US #572 

(50kV, 50 watt) with Ag transmission target X-ray tube and US #534-1 

pulsed tube control. For the protection of the system, there is a US 

#588 bias protection module. A US #514 pulse processor (amplifier) and 

a Tracor Northern (TN) 1221 100 MHz ADC are included in the NIM-bin. 

The X-ray analyzer component of the system is the TN-2000 computer-based 

analyzer with dual floppy disc drive, and a LSI-11 computer with 24k 

word capacity. For the analysis of the elements, lead (Pb), thorium 

(Th), rubidium (Rb), strontium (Sr), yttrium (Y), zirconium (Zr), and 

niobium (Nb), the X-ray tube was operated at 30kV, .20 mA (pulsed) with 

a .05 mm Ag filter. For the analysis of the elements, potassium (K), 

calcium (Ca) , titanium (Ti), vanadium (V), chromium (Cr), manganese 

(Mn), and iron (Fe), the X-ray tube was operated at 12.0kV 1.0 mA 

(pulsed) with an Al filter. All scans were for 200 seconds live-time. 
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The determined source of each of the 100 specimens analyzed is giv

en by site in Tables 32 to 36 at the end of this appendix. Sources rep

resented in the sample were Casa Diablo (65), Bodie Hills (23), Queen 

(6), Mt. Hicks (4), and Mono Glass Mountain/Mono Craters (2). The loca

tions of these sources are depicted in Fig. 1 (Chapter 1) of this re

port. Fe/Mn ratios were used to differentiate between the Queen (also 

known as Truman Meadows), Mount Hicks, and Mono Glass Mountain/Mono Cra

ters sources. The Casa Diablo and Bodie Hills glasses were differenti

ated from each other and from the Queen-Hicks-Mono Glass Mountain/Mono 

Craters series primarily on the basis of Rb, Sr, and Zr element inten

sity values. Since only two samples were from the Mono Glass Mountain/ 

Mono Craters group, these were not differentiated. 

Obsidian Hydration Band Analysis 

Procedures for the present obsidian hydration analysis closely fol

low those described by Michels and Bebrich (1971). Selected obsidian 

specimens are examined in order to locate two or more surfaces that will 

yield perpendicular edges when preparation of the sample is completed. 

After location of such a locus, two parallel cuts are made with a 

diamond-impregnated circular saw blade. The result of the cut normally 

is a pie-shaped wedge with a thickness of approximately 1 mm. 

The wedge is broken free of the specimen with a razor blade and 

mounted with Lakeside cement to a heated, clean, petrographic micro-

slide. Reduction of the thickness of the wedge is accomplished by hand

held grinding with #600 corundum abrasive on a moistened glass plate. 

Grinding motion follows a figure eight pattern. The first grinding is 

completed on the wedge's exposed surface when approximately two-fifths 

of the wedge thickness is removed, thus eliminating micro-chips caused 

by the saw blade during the cutting process. The slide is reheated, the 

Lakeside cement softened, and the wedge inverted. The newly exposed 

surface is then ground until a thickness of 30-50 microns is attained. 

The final thickness is measured by the "touch" technique whereby a fin

ger is run over the glass surface onto the wedge and the difference est

imated by feel. A second technique for arriving at the proper final 

wedge thickness is termed the "transparency" test whereby the slide is 

held against a strong light source and its transparence determined. A 

200 



glass coverslip is affixed over the wedge with CoverBond, a mounting 

medium. 

Examination and measurement of the hydration band is accomplished 

with an American Optical custom petrographic microscope. The most com

monly used objective is of 45 power; however, a 100 power oil emersion 

lens is needed for very thin hydration bands. Measurement of the hydra

tion band thickness is made with a Bausch and Lomb 12.5 power filar 

micrometer eyepiece. Six measurements are taken at up to six loci. The 

mean value of the six measurements is also calculated. 

The 100 specimens yielded a total of 92 mean hydration band mea

surements, with an additional 9 specimens exhibiting either no visible 

hydration or diffuse hydration. Three of these nine specimens were re-

cut (Nos. 31, 33, and 35) and yielded results identical to the first 

cutting. This suggests that an error in preparation was unlikely and 

that some other factor influenced the hydration process. One specimen 

from 4-MRP-382A (No. 97) exhibited two distinct hydration band thick

nesses, each on opposing sides. 

A frequency distribution chart by site and source is presented here 

in Table 35. The hydration band measurements are given by site in 

Tables 36 to 40 at the end of this appendix. 

Discussion 

4-MRP-250C. Thirty hydration measurements were obtained from 30 

specimens derived from five obsidian sources. The one Mono Glass 

Mountain/Mono Craters specimen exhibited no visible hydration. One of 

the two specimens derived from the Mount Hicks source had a measurement 

of 6.5 microns, while the other had an unmeasured diffuse hydration 

band. The Queen source included five specimens which ranged from 1.8 to 

5.9 microns, with a mean of 4.6 microns. Six specimens were from Bodie 

Hills, with a range from 4.5 to 6.2 microns and a mean of 5.1 microns. 

The most represented source was Casa Diablo with 16 specimens that 

ranged from 3.8 to 6.7 microns, with a mean of 5.4 microns. 

The three dominant sources were Casa Diablo, Bodie Hills, and 

Queen, which exhibited relatively equal means at 5.4, 5.4, and 4.6, re

spectively. The mean of Queen specimens was greatly affected by the 

1.8-micron measurement, and by excluding this specimen, a mean of 5.3 
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Table 35: FREQUENCY DISTRIBUTION OF HYDRATION VALUES BY SITE AND SOURCE 

to 
O 
to 

* Specimen with two hydra t ion band measurements. 
** NVH = No V i s i b l e Hydration Band or Diffuse Hydra t ion . 
Obsidian Source: Q. • Queen; Mt.H. = Mount Hicks; B.H. = Bodie H i l l s ; C D . = Casa Diablo ; M.G.Mt./M.C. = Mono Glass Mountain/Mono C r a t e r s 

„ , „ „„„ 4-MRP-250C 4-MRP-250B 4-MRP-182A 4-MRP-382A 
MICRON — 
RANGE Q. Mt.H. B.H. CD. ', ' SUM Q. Mt.H. B.H. CD. SUM B.H. CD. ' '" ' SUM Mt.H. B.H. CD. SUM 

/M. C /M. C . 

.5-1.9 1 1 

2.0-2.4 1 1 _ 1 1 

2.5-2.9 1 2 3 

3.0-3.4 

3.5-3.9 1 1 1 1 2 

4.0-4.4 1 1 1 3 4 

4.5-4.9 1 3 4 8 1 i _ 1 5 6 1 1 

5.0-5.4 1 1 2_ J. 1 2 4_ 2 7 9 . 2 2 

5.5-5.9 2 1 7 10 1 1_ 3 6 1 10 1* 1 2 

6.0-6.4 1 2 3 1 I 2_ 1 2 3_ 1 2 3 

6.5-6.9 1 1 2 2 2 3 3 1__ 1 

7.0-7.4 

7.5-7.9 

8.0-8.4 

8_5-_8 _) ' _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 i ± 1 

9.0+ _ _ 1 1 

NVH** I 1 2 _ __L 2 3̂  

TOTALS 5 2 6 16 1 30 1 1 3 13 18 12 30 1 43 1 3 6 10 101 



microns is ohtained. No source was marked by hydration ranges or means 

with generally thinner or thicker bands than the other sources from this 

site. This could suggest somewhat uniform hydration rates, especially 

since hydration measurements from particular site depths generally were 

uniform regardless of source. 

The depth distribution of hydration measurements suggests that ver

tical displacement of archeological specimens has occurred (see Table 39 

at the end of this appendix). 

4-MRP-250B. Eighteen specimens from 4-MRP-250B were analyzed. 

Fourteen yielded hydration band measurements, and four exhibited no vis

ible hydration or diffuse hydration. Four obsidian sources were repre

sented in the sample: Queen, Mount Hicks, Bodie Hills, and Casa Diablo. 

Bodie Hills and Casa Diablo were dominant with 3 specimens and 13 speci

mens, respectively. Queen and Mount Hicks were represented by one spec

imen each. 

The Mount Hicks specimen yielded a hydration band measurement of 

5.2 microns and the Queen specimen a 'measurement of 5.3 microns. The 

Bodie Hills specimens ranged from 2.6 to 6.0 microns, with a mean of 4.5 

microns. The Casa Diablo specimens ranged from 2.4 to 6.9 microns, with 

a mean of 4.8 microns. The distribution of Casa Diablo hydration mea

surements, however, was bimodal. Three specimens ranged from 2.4 to 2.7 

microns, with a mean of 2.5 microns, while the second cluster ranged 

from 5.0 to 6.9 microns, with a mean of 6.0 microns. 

The bimodal distribution of hydration measurements suggests a pos

sible reoccupation of the site after some years of abandonment. This 

idea may be supported by the Bodie Hills specimens which show a similar 

distribution. The smallest Bodie Hill measurement is 2.6 microns, and 

the mean of the largest two measurements is 5.5 microns. 

Examination of the depth distribution of hydration measurements 

(see Table 38 at the end of this appendix) suggests that the bulk, but 

not all, of the site deposit has been mixed. For example, Casa Diablo 

specimens from Stratum A, Level 11 (50-55 cm), yielded hydration mea

surements of 9, 6.6, 2.7, and 2.5 microns. In contrast, the Casa Diablo 

specimens from Stratum B, Level 13 (120-125 cm) yielded a relatively 

narrow range of hydration measurements from 5.0 to 6.4 microns. This 
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could suggest that 4-MRP-250B's lower levels may retain greater 

integrity. 

4-MRP-182A. Forty-three specimens from the two excavation units at 

this site yielded 40 hydration measurements. Three of the specimens had 

diffuse or no visible hydration. Three sources were represented in this 

sample: Mono Glass Mountain/Mono Craters (1 specimen), Bodie Hills (12 

specimens), and Casa Diablo (30 specimens). As with sites 4-MRP-250C 

and 4-MRP-250B, Bodie Hills and Casa Diablo sources were dominant. 

The single Mono Glass Mountain/Mono Craters specimen had a hydra

tion band measurement of 5.5 microns. The Bodie Hills specimens ranged 

from 3.6 to 13.3 microns, with a mean of 6.2 microns. The abnormally 

large 13.3-micron measurement probably should be rejected since it was 

taken from a band that was generally quite diffuse, although measurable. 

With the 13.3 micron measurement excluded, the range is from 3.6 to 8.5 

microns, with a mean of 5.5 microns. The Casa Diablo measurements 

ranged from 2.4 to 6.9 microns, with a mean of 5.2 microns. 

The depth distribution of hydration measurements (see Tables 36 and 

37 at the end of this appendix) suggest that this site's deposit is 

mixed. Although only four specimens were examined from Stratum B, EU1, 

it is also pointed out that they were all from the Bodie Hills source. 

However, this could be due to sampling error rather than a reliance on 

(or preference for) Bodie Hills obsidian in this lower stratum (earlier 

period). 

4-MRP-382A. Nine specimens from this site yielded 10 hydration 

measurements. One specimen (No. 97) exhibited two hydration bands of 

different thickness, one each on opposing edges. Mount Hicks contrib

uted one specimen, Bodie Hills, two specimens, and Casa Diablo, six 

specimens. 

The Mount Hicks specimen had a hydration measurement of 6.3 

microns. The Bodie Hills measurements ranged from 5.5 to 8.6 microns, 

with a mean of 7.0 microns. The Casa Diablo specimens ranged from 4.6 

to 6.2 microns, with a mean of 5.6 microns. 

The depth distribution of hydration measurements from 4-MRP-382 

suggests that the site deposit is mixed (see Table 40 at the end of this 

appendix). 
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Conclusions 

Casa Diablo and Bodie Hills obsidian sources were best represented 

in the samples submitted from the four sites at El Portal. The former 

was the source for 65 of the specimens, while the latter contributed 23 

of the specimens. The other three sources—Queen, Mount Hicks, and Mono 

Glass Mountain/Mono Craters—contributed only six, four, and two speci

mens, respectively. These results are in keeping with analyses from 

other archeological investigations in the immediate Yosemite region (see 

Appendix B). No unusual source occurrences were noted, and the relative 

proportions of samples from each of the represented sources is typical 

for other sites in the area. 

The hydration measurements from the four sites, especially for Casa 

Diablo (see Table 15, Chapter 3), suggest contemporaneity, assuming rel

atively similar hydration rates for the represented sources. The data 

strongly suggest overlap of occupation among the sites at a relatively 

early date. The data also hint at a later period occupation at 4-MRP-

250C, 4-MRP-250B, and 4-MRP-182A in the form of the relatively small 

hydration measurements between 1.8 and 2.7 microns. 

Based on hydration measurements from the Casa Diablo specimens, 

which have the greatest representation, a tentative temporal seriation 

of the sites is as follows: 

4-MRP-250B late 
4-MRP-182A 
4-MRP-250C 
4-MRP-382A 
4-MRP-250B early 

Examination of the hydration measurements from 4-MRP-8 and 4-MRP-

343 at Wawona (Whittaker 1981) suggests that the Wawona sites primarily 

date to later periods than the four sites from El Portal. However, the 

Wawona samples have yet to be adequately controlled for source, and this 

must be done before they can be reliably compared with the present sam

ple. 

Finally, the hydration measurements from these four sites suggest 

that some degree of site deposit mixing has taken place. 
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Table 36 
OBSIDIAN HYDRATION BAND ANALYSIS AND SOURCE DETERMINATION: 4-MRP-182A, EU1 

to 

o 
Ol 

* Depth is Below Datum (5 cm above present ground surface) 
** Typed projectile points (see Appendix B): Level A-10 - DSN; Level A-18 - SCB; Level A-21 - SCB; 

Level A-29 - EE 

! T £ 2 2 P DESCRIPTION PROVENIENCE UNIT/DEPTH* MEASUREMENTS S 0 U R C E ADDITIONAL 
LAB NUMBER ' (in microns) INFORMATION** 

81-H101-48 Flake A-10 / 50-55 cm I ' t ' l ' t ' l ' t 5.5 Casa Diablo 
5 . 6 , 5 . 6 , 5 . 6 

oi u m i f n P 1 , A i n / en cc 1 3 . 0 , 1 3 . 0 , 1 3 . 3 n o - _ , . n . „ Most of h y d r a t i o n 81-H101-49 F l a k e A-10 / 50 -55 cm , ~ , \ ~ , -, -, , 1 3 . 3 Bodie H i l l s , , , . C e 13.4,13.6,13.6 band diffuse 

81-H101-50 Flake A-10 / 50-55 cm c"?'e'c'c\ 5.4 Bodie Hills 
5.4,5.5,5.6 

81-H101-51 Flake A-10 / 50-55 cm *"2 « St'S 6.1 Bodie Hills 
O. Z , 6. Z , 6. Z 

81-H101-52 Flake A-10 / 50-55 cm I'l'5'^5'^. 5.6 Casa Diablo 
5./,5./,5.o 

81-H101-53 Flake A-14 / 70-75 cm o't**"*'*'? 3.5 Casa Diablo 

81-H101-54 Flake A-14 / 70-75 cm 1'nl'^'l i 6.0 Casa Diablo 
6.0,6.1,0.L 

_ _ p , _ _ Mono Glass 
81-H101-55 Flake A-14 / 70-75 cm ' ' " ' ' , Mountain/. 

5.5,5.5,5.6 

Mono Craters 



Table 36—Continued 

O 

t l f ^ X DESCRIPTION PROVENIENCE UNIT/DEPTH* MEASUREMENTS S Q U R C E ^lllTrr^** 
LAB NUMBER (in microns) INFORMATION** 

81-H101-56 Flake A-14 / 70-75 cm , t , ' l c ' n 4.8 Casa Diablo 
4.8,4.8,5.0 

81-H101-57 Flake A-14 / 70-75 cm o'/'o'f'o'f 8.5 Bodie Hills 
o.4,o.o,o.o 

81-H101-58 Flake A-18 / 90-95 cm c'/'c'I'c -, 5.5 Casa Diablo 
5.4,5.0,5. / 

81-H101-59 Flake A-18 / 90-95 cm Casa Diablo No visible hydration 

81-H101-60 Flake A-18 / 90-95 cm 5 o'5 2*5 2 5'° C a S a D i a b l ° 

81-H101-61 Flake A-18 / 90-95 cm r'/'r'/'r'/ 5.3 Casa Diablo 
5.4,5.4,5.4 

81-H101-62 Flake A-18 / 90-95 cm 3*n'/'?'/'o 4.0 Casa Diablo 
4.0,4.1,4.2 

81-H101-63 Flake A-29 / 140-150 cm I ' l ' l ' l ' l ' l 3.6 Bodie Hills 
j . r>, j . / , 5 . / 

81-H101-64 Flake A-29 / 140-150 cm f'S'f'S'S'S 6.9 Casa Diablo 
o.VjO.y, /.u 

81-H101-65 Flake A-29 / 140-150 cm I ' l ' l ' n ' l ' l 6.0 Casa Diablo 
b.U,o.2,o.z 



Table 36—Continued 

Ni 
O 
00 

T T S S ™ DESCRIPTION PROVENIENCE UNIT/DEPTH* MEASUREMENTS tuFORM^ON** 
LAB NUMBER (in microns) INFORMATION** 

81-H101-66 Flake A-29 / 140-150 cm I ' t ' l ' t ' l ' t 5.5 Casa Diablo 
5.5,5.6,5.6 

81-H101-67 Flake A-29 / 140-150 cm r e c*c*e'* 5.5 Casa Diablo 
5.5,5.5,5.6 

81-H101-68 Flake B-3 / 190-195 cm I ' l ' l ' l ' l ' t 5.6 Bodie Hills 

5.0,5.0,5.0 

81-H101-69 Flake B-3 / 190-195 cm J*Z»J'{*J*J 5.5 Bodie Hills 

81-H101-70 Flake B-3 / 190-195 cm Bodie Hills? Diffuse hydration 
/ Q / O /. 0 

81-H101-71 Flake B-3 / 190-195 cm 4 3 4 4 4 5 4.3 Bodie H i l l s 



Table 37 
OBSIDIAN HYDRATION BAND ANALYSIS AMD SOURCE DETERMINATION: 4-MRP-182A, EU2 

o 

TTNUWR DESCRIPTION PROVENIENCE UNIT/DEPTH* MEASUREMENTS M M N S O U R C E ZllZil*** 
LAB NUMBER (in microns) INFORMATION** 

81-H101-72 Flake A-5 / 25-30 cm t'M'^'t'S 4.6 Casa Diablo 
4.6,4.7,4.7 

81-H101-73 Flake A-5 / 25-30 cm 6 6 6 6*6*6 6*5 C a S a D i a b l° 

81-H101-74 Flake A-5 / 25-30 cm £*n'S"n'5'i 6-9 Casa Diablo 
o.y,/.u, /.i 

81-H101-75 Flake A-6 / 30-35 cm c'S'e'S'e'S 5.7 Casa Diablo 
_»./,j./,:>.o 

81-H101-76 Flake A-6 / 30-35 cm * ! ' l , ' l , a 4.7 Bodie Hills 
4.7,4.8,4.8 

81-H101-77 Flake A-12 / 60-65 cm co c/'e / 5.3 Casa Diablo 
5.3,5.4,5.4 

81-H101-78 Flake A-12 / 60-65 cm r*,'c*c'c'c 5.4 Casa Diablo 
5.4,5.5,5.5 
c o c o C / 

81-H101-79 Flake A-12 / 60-65 cm I ' , ' l ' c l c 5.4 Bodie Hills 
5.4,5.6,5.6 

81-H101-80 Flake A-12 / 60-65 cm ,'M'o't'o 4.9 Casa Diablo 
4.O,J./,0.Z 

* Depth is Below Datum (5 cm above present ground surface) 
** Typed projectile points (see Appendix B): Level A-3 - DSN; Level A-6 - SCB?; Level A-17 - ECN 



Table 37—Continued 

to 
H 
O 

HYDRATION „„„„,„m™„ .,„,,„„„,.„„„„ ™ ™ ,„„ ««»,.* MEASUREMENTS „A„ „„,„,„„ ADDITIONAL 
T AD MFTvrnwD DESCRIPTION PROVENIENCE UNIT/DEPTH* , MEAN SOURCE TmnmiAvmrnt* 
LAB NUMBER (in microns) INFORMATION** 

81-H101-81 Flake A-12 / 60-65 cm I ' l ' l ' l W 2.4 Casa Diablo 
Z.j,Z.o,Z.o 

81-H101-82 Flake A-18 / 90-95 cm M ' ! , ] , 5.6 Casa Diablo 
5 . 6 , 5 . 7 , 5 . / 

81-H101-83 Flake A-18 / 90-95 cm 5 2 5 2 5 3 5 ' 2 C a s a D i a b l ° 

c o c o c / 

81-H101-84 Flake A-18 / 90-95 cm l ' , l ' , l ' l 5.4 Casa Diablo 
5.4,5.4,5.6 

81-H101-85 Flake A-18 / 90-95 cm , l , ' t ' l ' n 4.8 Casa Diablo 
4.o,4.o,5.U 

81-H101-86 Flake A-18 / 90-95 cm — Casa Diablo No visible hydration 

/, O A O / O 

81-H101-87 Flake A-23 / 115-120 cm 4 4 4 4 4 4 4.3 C a s a Diablo 

81-H101-88 Flake A-23 / 115-120 cm s'o's'l's'S 5"° C a S a D i a b l° 

81-H101-89 Flake A-23 / 115-120 cm , ' \ \ ' \ , ' \ 4.1 Casa Diablo 
4.1,4.1,4.2 

81-H101-90 Flake A-24 / 120-125 cm , " 0 , 0 , 0 4.7 Casa Diablo 
4.o.4.o,4.o 



Table 38 
OBSIDIAN HYDRATION BAND ANALYSIS AND SOURCE DETERMINATION: 4-MRP-250B, EU1 

HYDRATION „o„„-r„mT,«, „„„„™,.„..,„„ ,»-,„, # n n n m ^ MEASUREMENTS „.„ „„„„„„ ADDITIONAL 
TAR MiTM-nwD DESCRIPTION PROVENIENCE UNIT/DEPTH* MEAN SOURCE TMwnoMATTnn** LAB NUMBER (in microns) INFORMATION** 

81-H101-30 Flake A-4 / 15-20 cm 2'^2*5*25 2'4 C a s a D i a b l ° 

81-H101-31 Flake A-4 / 15-20 cm Casa Diablo No visible hydration 

81-H101-32 Flake A-4 / 15-20 cm ' 1 ' i ' l ' l ' l 6.0 Bodie Hills 
6.0,6.0,6.2 

81-H101-33 Flake A-4 / 15-20 cm Casa Diablo Diffuse hydration 

81-H101-34 Flake A-ll / 50-55 cm 7*07 0 7 0 6'9 C a s a D i a b l ° 

81-H101-35 Flake A-ll / 50-55 cm Casa Diablo Diffuse hydration 

81-H101-36 Flake A-ll / 50-55 cm q'n'q'n's'i 4.9 Bodie Hills 

81-H101-37 Flake A-ll / 50-55 cm l ' 6 , 2 ' ^ 2 ' 7 2.7 Casa Diablo 

81-H101-38 Flake A-ll / 50-55 cm t ' l ' t ' l ' t ' l 6.6 Casa Diablo 
0.0,0./, o. o 

81-H101-39 Flake B-3 / 70-75 cm 2.4,2.4,2.4 „ _ _ _. ,, 
„ , 0 c „ , 2.5 Casa Diablo 
2.4,2.5,2.6 

* Depth is below present ground surface 
** Typed projectile points (see Appendix B): Level A-3 - GB; Level A-10 - DSN; Level B-2 - ST? 

I—1 



Table 38—Continued 

N3 

to 

? I ™ u r n DESCRIPTION PROVENIENCE UNIT/DEPTH* MEASUREMENTS ADDITIONAL 
LAB NUMBER (in microns) INFORMATION** 

81-H101-40 Flake B-3 / 70-75 cm Casa Diablo Diffuse hydration 

81-H101-41 Flake B-3 / 70-75 cm ''\'.' ') 5.2 Mount Hicks 
5.2,5.4,5.4 

81-H101-42 Flake B-3 / 70-75 cm o'cV^o -, 2.6 Bodie Hills 
2.0,2. / ,2. / 

81-H101-43 Flake B-3 / 70-75 cm r'/'c'/'c'e 5.3 Oueen 
5.4,5.4,5.5 

81-H101-44 Flake B-3 / 70-75 cm 5 s^s"?'* 4 5'3 C a s a D i a b l° 

81-H101-45 Flake B-13 / 120-125 cm 5 1*5 2*5*2 5*° C a S a D l a b l° 

81-H101-46 Flake B-13 / 120-125 cm C'T'C*?'^ Q 5.7 Casa Diablo 

81-H101-47 Flake B-13 / 120-125 cm J*?*?*?*?** 6.4 Casa Diablo 
0.5,0.5,0.0 



Table 39 
OBSIDIAN HYDRATION BAND ANALYSIS AND SOURCE DETERMINATION: 4-MRP-250C, EU1 

HYDRATION . MEASUREMENTS cnirerv? ADDITIONAL 
T I D .mwDPn DESCRIPTION PROVENIENCE UNIT/DEPrH* , . MEAN SOURCE nisnouATTmr*. 
LAB NUMBER (in microns) INFORMATION** 

81-H101-1 Flake Feature 1 / 40-45 cm 4*7 4 7 4 8 4' 8 B o d i e Hills 

81-H101-2 Flake Feature 1 / 40-45 cm 4 7 4 7 4 7 4- 6 Queen 

81-H101-3 Flake Feature 1 / 40-45 cm 1 8 1 9 2*0 1* 8 Queen 

81-H101-4 Flake Feature 1 / 40-45 cm 4" 8' 4' 8' 4 - 4 4.5 Bodie Hills 

4.5,4.7,4.7 

81-H101-5 Flake Feature 1 / 40-45 cm Mount Hicks Diffuse hydration 

Mono Glass 

81-H101-100 Flake B-5 / 66-61 cm Mountain/ No visible hydration 
Mono Craters 

81-H101-6 Flake B-6 / 71-76 cm f/!?';?*!?' _**!? 5.1 Queen 

81-H101-7 Flake B-6 / 71-76 cm , Z , ' t * , l 4-6 Casa Diablo 
4.6,4.6,4.8 

* Depth is Below Datum (datum set at 15 cm above present ground surface). 
Feature 1 is ethnohistoric bouse floor. 

** Typed projectile points (see Appendix B): Level A-3 - DSN; Feature 1 - CT; Level B-l - CT; Level B-4 -
RSCN; Level B-5 - DSN; Level B-6 - RSCN and RSSN?; Level B-7 - EE; Level B-18 - SCS 



Tab le 39—Cont inued 

-P-

f T ^ " Z DESCRIPTION PROVENIENCE UNIT/DEPTH* ™ E M E N T S MEAN S 0 U R C E JSJ23fL. 
LAB NUMBER ( in m i c r o n s ) INFORMATION** 

81-H101-8 F l a k e B-6 / 71-76 cm q ' S ' c V q ' n 5 > 2 R o d i e H l l l s 

J « J ) J » J j J » J 

81-H101-9 Flake B-6 / 71-7 6 cm I ' l ' l ' l ' l ' t 5.6 Casa Diablo 
3.0,0. / , 3 . o 

oi u i m i n T-i i -oc i 7i nc 5 . 5 , 5 . 5 , 5 . 6 . , Somewhat d i f f u s e 81-H101-10 F l a k e B-6 / 71-76 cm ,- -, r „ ' „ 5 .7 Casa D i a b l o , , „ . , , 
5.7,5.8,5.8 hydration band 

81-H101-11 Flake B-12 / 101-106 cm C'Q'C'Q'C'O 5.7 Casa Diablo 
0.0,3.0,3.9 

81-H101-12 Flake B-12 / 101-106 cm o*o', n ' / o 3.8 Casa Diablo 
3.8,4.0,4.0 

81-H101-13 Flake B-12 / 101-106 cm \' t'l' t ' l \ 3.8 Bodie Hills 

81-H101-14 Flake B-12 / 101-106 cm I ' l ' l ' l ' l ' l 5.9 Casa Diablo 
3.9,3.9,0.U 

81-H101-15 Flake B-12 / 101-106 cm l'3'5'3'5'3, 5.5 Queen 
3.6,3./,3.1 

81-H101-16 Flake B-18 / 131-136 cm / *\ ,*\ , 6.5 Mount Hicks 

gr t\ £• r% *r J 

81-H101-17 Flake B-18 / 131-136 cm / , W W 6.4 Casa Diablo 
6.4,6.5,6.5 



Table 39—Continued 

™*%S" DESCRIPTION PROVENIENCE UNIT/DEPTH* MEASUREMENTS S()URCE ZllZim** 
LAB NUMBER (in microns) INFORMATION** 

81-H101-18 Flake B-18 / 131-136 cm c'l^'lc'l 6.7 Casa Diablo 
o. /,o.o,o.y 

81-H101-19 Flake B-18 / 131-136 cm r'o'c'n'cn 5.7 Casa Diablo 
o.o,J.9,j.y 

81-H101-20 Flake B-18 / 131-136 cm J'J'J'J'S, 6.0 Casa Diablo 
6.U,6.1, 6.1 

81-H101-21 Flake B-26 / 171-176 cm S'S'S'S'f'o 6.2 Bodie Hills 
b.3,0.3,0.3 

/. O A O /, O 

81-H101-22 Flake B-26 / 171-176 cm 4 V 4 5 4 5 4' 4 C a S a D i a b l ° 

81-H101-23 Flake B-26 / 171-176 cm ^ ' t ' ^ ' t ^ ' t 4.5 Bodie Hills 
4.5,4.6,4.7 

81-H101-24 Flake B-26 / 171-176 cm ^'I't'l't'n 4.8 Casa Diablo 
4.8,5.0,5.0 

81-H101-25 Flake B-26 / 171-176 cm l'l'l'~*l'n 5.9 Queen 
5.9,5.9,0.0 

81-H101-26 Flake C-3 / 236-241 cm I ' l ' l ' l ' l ' l 5.8 Casa Diablo 
5.9,6.0,6.0 

81-H101-27 Flake C-3 / 236-241 cm I ' l ' l ' l ' l ' l 5.6 Casa Diablo 
5.0,5.0,5.8 



ho 
M 

Table 39—Continued 

T I B ^ R R DESCRIPTION PROVENIENCE UNIT/DEPTH MEASUREMENTS ^ S0[]RCE ™ ^ 
LAB NUMBER (In microns) INFORMATION 

81-H101-28 Flake C-3 / 236-241 cm )'hy)'5y)'5 4.6 Casa Diablo 

81-H101-29 Flake C-3 / 236-241 cm ,'!,),I'.' 4.7 Casa Diablo 
4.8,4.8,4.8 



Table 40 
OBSIDIAN HYDRATION BAND ANALYSIS AND SOURCE DETERMINATION: 4-MRP-382A, EU2 

f l H n i Z DESCRIPTION PROVENIENCE UNIT/DEPTH* MEASUREMENTS S 0 U R C E ADDITIOM 
LAB NUMBER (in microns) INFORMATION** 

81-H101-91 Flake A-10 / 58-63 cm S't'S'f*!, 8.6 Bodle Hills 
0-0,0.0,0. / 

f ry /- n /- r\ 

81-H101-92 Flake A-10 / 58-63 cm / - V : V o 6.2 Casa Diablo 
O./,D.J,O.J 

81-H101-93 Flake A-10 / 58-63 cm I'l'l't'l'c 5.4 Casa Diablo 
J.J,J.5,J.o 

81-H101-94 Flake A-21 / 113-118 cm - t r , c'S 5.6 Casa Diablo 
5.0,5. / ,5. / 

81-H101-95 Flake A-21 / 113-118 cm s't's'J's'i 5.4 Casa Diablo 

81-H101-96 Flake A-21 / 113-118 cm , ' c i n i ^ , 4.6 Casa Diablo 
4 . 6 , 4 . 7 , 4 . 7 

Q1 u i n i n 7 „, , . 0 o , -,ri TTQ 5 . 4 , 5 . 6 , 5 . 6 5.5 Two hydra t ion bands 81-H101-97 Flake A-29 / 153-158 cm , 0 , n ^ „ - _ Bodie H i l l s . . c 6.8,6.9,7.0 6.9 on opposite surfaces 

81-H101-98 Flake A-29 / 153-158 cm 5*?'f*?*f*? 6.3 Mount Hicks 
6.3,6.4,6.4 

81-H101-99 Flake A-31 / 163-168 cm 5'2,5"2,f*- 6.2 Casa Diablo 
D./,D.J,0.5 

* Depth is Below Datum (13 cm 
** Typed projectile point (see 

above present ground surface) 
Appendix B): Level A-21 - DSN 
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Appendix D 

NONCHIPPED STONE ARTIFACTS FROM THE 

1981 EL PORTAL ARCHEOLOGICAL PROJECT 

by 

Mary Christine Bernard 

Introduction 

The materials to be discussed in this section are the nonchipped 

stone artifacts, primarily ground stone. All but two of the specimens 

come from two sites examined during the 1981 El Portal Archeological 

Project, 4-MRP-182 and 4-MRP-250. The identifiable nonchipped stone 

artifacts, whether complete or fragmentary, are presented in Table 41 at 

the end of this appendix. 

Materials 

The Sierran Range has been characterized as primarily composed of 

plutonic rocks with "deep-seated" granites (Hamilton and Smith 1916; 

Hill 1975). This is particularly true of the El Portal region. Lith-

ologically, this is reflected in the nonchipped stone artifacts, of 

which the vast majority of examples from the El Portal assemblage are 

igneous (generally granitic). The only exceptions are four pieces of 

steatite and one piece of graphite. The local availability of granitic 

material in the form of eroded bedrock or river cobbles made its selec

tion for use inevitable. Given the overall material continuity, no 

attempt was made to identify different types of granites in the collec

tion. No one type of granite (e.g., granodiorite, gabbro, andesite, 

etc.) appears to have been preferred over any other. 

Background 

Two different ground stone traditions have been identified in the 

El Portal region and surrounding areas (Bennyhoff 1956; Fitzwater 1962; 

Heizer and Elsasser 1953; Moratto 1972; and Napton 1978). One is a 

mano/metate ground stone tradition, while the other is based on portable 

and bedrock mortars and pestles. Although there does appear to be some 

temporal significance to these two traditions (the mano/metate being in 
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use prior to the mortar/pestle), no single ground stone type can be tak

en a priori as an index fossil representative of a prehistoric tradition 

or as a temporal indicator. Barrett and Gifford (1933: 209-210), for 

example, note that metates were used by the ethnohistoric Miwok, al

though they suggest that this may have been very recent. 

Steatite bowls, beads, and pendants make up the other major class 

of nonchipped stone artifacts present in Sierran sites. The use of 

steatite is associated primarily with the late prehistoric and protohis-

toric period (Moratto 1972; Bennyhoff 1956), although some indications 

of its earlier use at El Portal have been recorded (Fitzwater 1962, 

1968). 

Analysis 

The analysis presented here is of a morphologically descriptive na

ture despite the functionally implicit terms employed. Complete, as 

well as identifiable fragmentary, materials are presented in Table 41 at 

the end of this appendix. Complete pieces were measured as follows: 

(1) Length = greatest length of the piece; 

(2) Width = greatest width of the piece, perpendicular to length; 

(3) Thickness = greatest thickness of the piece, perpendicular to 

length. 

In all cases, each measurement was taken to the nearest millimeter. 

The following categories of nonchipped stone artifacts were recog

nized in the collection (the number in parentheses indicates the total 

number of examples of each class): 

Pestles (7). Pestles were recognized by the presence of abrasive 

wear located primarily on the protruding distal ends of unshaped cob

bles. Quite often on smaller pestles, battering on the distal end 

accompanied this evidence of grinding wear. This battering may be due 

to the pounding action involved in the use of a mortar and pestle. 

Alternatively, Barrett and Gifford (1933) note the use of small cobble 

pestles in cracking acorns during the initial preparatory stages of mak

ing acorn meal. In general, pestle wear is not well defined in this 

sample, and no examples of the rare, well-formed pestles, observed eth-

nographically by Barrett and Gifford (1933: Plate XXXII), are repre

sented here. 
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Manos (14). Cobble manos were, for the most part, unshaped with 

one surface (unifacial) or both surfaces (bifacial) modified by grind

ing. Although convex grinding surfaces predominated, several polished 

flat surfaces were observed. Intentional shape modification within the 

assemblage is not apparent, with the exception of two manos (FS1559 from 

4-MRP-250C and FS937 from 4-MRP-182A) that display rectilinear outlines 

from deliberate shaping. 

Some manos appear to have served multiple functions. At 4-MRP-

250C, two manos, FS1560 and 1561, exhibit distal battering, characteris

tic of hammerstone use. This battering was not identified as shaping 

since it occurs on a restricted portion of the piece, unlike the broad 

expression of pecking apparent on deliberately shaped pieces. In addi

tion to the distal battering, there appears to be some pecking on only 

one side of each piece. This is thought to represent use as anvils in 

acorn preparation (see below). 

Metate (1). A single, unshaped, slab, metate fragment exhibiting a 

shallow, concave, grinding surface was identified from 4-MRP-182A at a 

depth of ca. 120 cm below the ground surface. 

Hammerstones (8). Hammerstones, most of which were relatively 

diminutive cobbles, were identified by the battering found along one or 

two surfaces. These implements were probably used for a multitude of 

purposes, ranging from cracking acorns and nuts to manufacturing chipped 

stone tools. 

Anvils (2). In the Miwok ethnography by Barrett and Gifford (1933: 

143 and Plate XXXII), the use of pebble anvils (ulu'we) in acorn prepar

ation is briefly outlined. They state that "a flattish, more or less 

rounded piece of stone was used as an anvil upon which to crack acorns. 

It usually had a slight, roughened depression on one or both of its flat 

surfaces. . . ." (Barrett and Gifford 1933: 210). Two acorn anvils were 

identified from 4-MRP-250C, FS1560 and 1561. Both of these pieces 

exhibited evidence of having served also as manos and/or hammerstones. 

Similar cobble anvils displaying evidence of multiple functions were 

identified by Fitzwater (1962: 146) at 4-MRP-181. 

Grooved Stone (1). A single grooved stone was recovered from 

4-MRP-250C (see Fig. 15, Chapter 3). The piece, made of a granitic por

phyry, exhibits a pecked groove around the midsection, with overall 
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shape modification due to grinding. Both ends of the stone display con

siderable localized battering, characteristic of hammerstone use. Eth

nographic accounts (Barrett and Gifford 1933), as well as previous 

archeological reports (Bennyhoff 1956; Moratto 1972: 298; Schenk 1960), 

describe the use of grooved stones in net fishing which was practiced 

throughout the Sierran Range. Nonetheless, the very marked battering on 

both ends and the care taken in shaping this artifact suggest that it 

might have been used as a hafted maul. Grooved mauls and axes are rela

tively rare in Sierra California sites (Heizer 1946) and appear to re

flect trade with eastern tribes in late prehistoric and protohistoric 

t imes. 

Bowls (2). Three steatite bowl sherds (two of which fit together) 

from 4-MRP-182A were identified along with the other ground stone. 

Bowls of this nature are known from the historic Miwok (Barrett and Gif-

ford 1933) and have been identified in archeological contexts as well 

(Fitzwater 1962; Whittaker 1981; Moratto 1972; and others). The frag

ments are not complete enough to ascertain bowl shape or size; the walls 

are well shaped and thin (about 1 cm). The'steatite itself is somewhat 

fibrous and relatively hard, which would make the manufacture of a bowl 

a difficult task. Craig Bates (Assistant Curator, Yosemite National 

Park) has stated that there are steatite outcrops downstream from El 

Portal, at the confluence of the Main and South forks of the Merced Riv

er. It is unknown, however, whether the steatite in the collection 

comes from this source. 

Ornaments (1). A single fragment of a flat disk bead (approximate

ly 8 mm diameter and 2.5 mm thick) made of mottled brown steatite was 

recovered at 4-MRP-250B (FS1296). The hole of this bead is about 3 mm 

in diameter and conically drilled. Similar beads were found recently at 

Wawona by Whittaker (1981) and are commonly found in association with 

late prehistoric occupations elsewhere in California. 

Miscellaneous (2). An enigmatic, rough, and plate-like specimen of 

steatite (FS1550) was recovered from Level B-19 at 4-MRP-250C. This 

steatite is softer and of a lighter color than that used for the bowls 

described above. A series of shallow striations or scratches covers one 

side of the piece, while the opposite face is unworked. The function of 

this object is unknown. The striations are too fine to indicate the 
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repeated rubbing necessary to sharpen another object. It is possible 

that this piece may have been used in bead manufacture; however, no com

parative information was available on this process. 

Finally, a single small fragment of material which appears to be 

graphite was located in the first level of 4-MRP-182A, EU1. This mate

rial could have been used for some type of decorating. 

Conclusion 

The size and condition of the sample limit new or alternative in

terpretations about prehistoric lifeways, based on nonchipped stone 

artifacts. It is notable, however, that the manos and single metate 

fragment appear, for the most part, in the deeper, earlier levels of the 

sites. This supports the notion that the mano/metate complex was rela

tively much more important during the earlier occupations of El Portal. 

Pestles have a more varied distribution possibly suggesting that mortars 

were in continuous use from earlier to later times. Alternatively, the 

wear attributed to pestles may in fact reflect a number of different 

pounding activities, some of which may not have involved mortars. 

Finally, it is also notable that most of the ground stone artifacts 

from 4-MRP-182A are broken. The excavations at this site indicated sub

stantial evidence of burning, including small flecks of charcoal, and 

possible fire-cracked rock. While forest fires and exposure may account 

for some material breakage, another explanation for the high incidence 

of ground stone fragmentation may be found in the ethnographic litera

ture of the Sierra Nevada. The use of boiling stones in food prepara

tion as described by Barrett and Gifford (1933) and Grinnell (1958), as 

well as others, characterizes the cooking methods of many Californian 

groups. Employment of granitic rocks for this purpose was questioned by 

Rasson (1966), since the relative heat tolerance of this material is low 

and, ultimately, breakage occurs. That is, denser or more heat-tolerant 

material would have been preferred over stone which would become friable 

under heat stress. Craig Bates has suggested, for example, that a type 

of metamorphic "float" in the river was used for cooking stones, as well 

as basalt and soapstone. 

After examining assemblages to the northeast of the El Portal re

gion, Schenk (1960), however, concluded that higher quantities of broken 
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to complete, granitic ground stone pieces suggested secondary use as 

boiling stones. Schenk's hypothesis is offered in partial explanation 

of the fragmentary state of the ground stone at site 4-MRP-182A. At El 

Portal, given the lack of evidence for use of alternative raw materials, 

both natural granitic cobbles and ground stone, previously broken or 

complete, may well have served as boiling stones. 
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Table 41 

NONCHIPPED STONE ARTIFACTS 

Site FS#* Provenience Description 

4-MRP-182A 636 Auger S-20 E-26 

829 EUl, A-12, 60-65 cm 

840 EUl, A-17, 85-90 cm 

849 EUl, A-19, 95-100 cm 

898 EUl, A-21, 105-110 cm 

918 EUl, A-25, 125-130 cm 

937 EUl, A-29, 145-150 cm 

Possible mano fragment 

Pestle fragment 

Mano fragment; pestle fragment 

Pestle fragment 

Mano fragment 

Metate fragment 

Flat-face mano, 118 x 88 x 63 mm 

819 EU2, A-8, 45-50 cm 

8bU EU2, A-13, 65-70 cm 

864 EU2, A-14, 70-75 cm 

869 EU2, A-16, 80-85 cm 

873 EU2, A-17, 85-90 cm 

879 EU2, A-18, 90-95 cm 

885 EU2, A-19, 95-100 cm 

2 steatite bowl fragments 
(conjoinable) 

2 mano fragments 

Mano fragment 

Steatite bowl fragment 

Hammerstone fragment 

Hammerstone, 71 x 60 x 40 mm 

Mano fragment 

4-MRP-183A 21 Surface unit 22 Unifacial mano, 115 x 105 x 44 mm 

4-MRP-250B 1248 EUl, A-3, 10-15 cm 

1296 EUl, A-8, 35-40 cm 

1366 EUl, B-8, 95-100 cm 

Pestle fragment 

Steatite bead fragment 

Mano fragment 

4-MRP-250C 1188 Auger N-8 W-2 Possible hammerstone fragment 

1255 EUl, A-3, 25-30 cm 

1247 EUl, A-3, 25-30 cm 

Hammerstone, 75 x 67 x 43 mm 

Grooved stone, 110 x 69 x 55 

mm (see Fig. 15) 

*FS# = Field specimen number. 
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Table 41—Continued 

4-MRP-382A 255 EU3, A-3, 40-45 cm Hammerstone, 66 x 56 x 33 mm 
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Site FS# Provenience Description 

1429 EU1, B-6, 71-76 cm Unifacial mano?, 61 x 54 x 

38 mm 

1513 EU1, B-15, 116-121 cm Hammerstone, 79 x 33 x 25 mm 

1539 EU1, B-17, 126-131 cm Pestle fragment 

1550 EU1, B-19, 136-141 cm Steatite, 75 x 40 x 10 mm 

1558 EU1, Feature 5: B-21, Pestle fragment 
146-141 cm 

1559 EU1, Feature 5: B-21, Bifacial.mano, 110 x 78 x 
146-151 cm 50 mm 

1560 EU1, Feature 5: B-21, Mano/hammerstone/anvil, 
146-151 cm 76 x 64 x 54 mm 

I5bl EU1, Feature 5: B-21, Mano/hammerstone/anvil, 
146-151 cm 90 x 63 x 39 mm 

1562 EU1, Feature 5: B-21, Pestle fragment 
146-151 cm 



Appendix E 

REPORT ON HUMAN SKELETAL REMAINS FROM THE 

1981 EL PORTAL ARCHEOLOGICAL PROJECT 

by 

Richard J. Harrington 

Introduction 

Nineteen bones (mostly fragmentary) and six teeth from three arche-

ological localities (4-MRP-250B, 4-MRP-250C, and 4-MRP-182A) were exam

ined to obtain the following information: identification (human or non-

human and bone type) of each element, number of individuals represented, 

and age, sex, and race for each individual. Most of the elements were 

identifiable, but only limited interpretations could be made concerning 

number of individuals, age, sex, and race. 

The skeletal remains are listed by site and level in Table 42 at 

the end of this appendix. More complete descriptions of each of the 

elements are provided in Table 43. 

Observations 

All of the identifiable human remains are from mature (approximate

ly 15 years or older) skeletons. Minimally there are two individuals 

represented: the two mandibular molars are from separate jaws, as are 

the two maxillary premolars. It could not be determined if any two or 

more bones are from the same skeleton; thus, it is theoretically possi

ble that each specimen represents a different individual. It is like

wise possible that all remains found in close association in the archeo-

logical context (i.e., from the same locality and excavation unit) are 

from the same skeleton, although the presence of a burnt fragment among 

uncharred bones would suggest at least two individuals from 4-MRP-250C, 

EU1. Considering both archeological and osteological evidence, a rea

sonable estimate would be five or six individuals, although it must be 

emphasized that this is speculation. 

As mentioned above, all of the human remains appear to be from 

adults. The extent of tooth wear suggests middle age or older for those 

individuals represented by teeth. No features reliable for sex determi-
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nation are present. The only indication of probable race for one of the 

individuals is a shovel-shaped lower incisor (FS856) from 4-MRP-182A. 

Although this trait occurs in high frequency in American Indian popula

tions (Dahlberg 1963: 155-156), it is also found in varying frequencies 

in many other populations and cannot be considered proof of American 

Indian remains. 

An unusual feature of the remains is the preponderance of hand and 

foot bones. The solitary bone from 4-MRP-250B is from a hand; six of 

the 14 elements from 4-MRP-250C are from hands or feet, as are two of 

the five elements from 4-MRP-182A, EU1 (4-MRP-182A, EU2 is represented 

exclusively by teeth). The three foot bones are all from the same site 

(4-MRP-250C) and could be from the same foot, although they are distrib

uted over at least a 50-cm depth. At least one left hand from 4-MRP-

182A (FS891) and one right hand from 4-MRP-250B (FS1332a and FS1451) are 

represented. None of the phalanges could be sided. No explanation for 

this high frequency of hand and foot bones will be offered here. These 

bones are generally not more resistant to erosion than other bones. 

Teeth, however, because of their hardness, are generally better pre

served than other skeletal parts. 

A few charred bone fragments are included in the sample. An occip

ital fragment from 4-MRP-250C (FS1491) is bluish black in color, indi

cating partial incineration (Binford 1972:376). Perhaps this fragment 

is from an individual who was cremated. Three fragments of a cranial 

bone from 4->fRP-182A (FS891b) are slightly charred, but the remaining 

fragments of the same bone are unscathed by fire. These pieces, more

over, could not be positively identified as human. 

Conclusions 

In summary, bones and teeth recovered from the El Portal Archeolog-

ical Project were examined to determine (1) human or nonhuman status; 

(2) the number of individuals represented, and (3) age, sex, and race 

for each individual. It was possible to positively identify most of the 

bones as human, but the paucity of remains and the lack of diagnostic 

features prevented meaningful assessment of the number of individuals 

represented and of race and sex. All of the positively identified human 

remains appear to be from adult skeletons, and the presence of a shovel-
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shaped incisor indicates, but does not prove, "Mongoloid" (Asian or 

American Indian) ancestry for at least one individual. The remains in

clude several hand and foot bones, fragments of a charred cranial bone, 

two vertebrae, a rib, a tibia, and an unidentified long bone, in addi

tion to six teeth. Also included are several cranial and jaw fragments 

that could not be positively identified as human. 
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Table 42 

HUMAN SKELETAL REMAINS BY SITE AND LEVEL 

Site EU# Depth Specimen No. Specimen 

4-MRP-250B 1 B-2, 65-70 cm FS1332a Right 5th metacarpal 

4-MRP-250C 1 B-4, 61-66 cm FS1403 Right upper premolar 

1 B-8, 81-86 cm FS1451 Right 3rd metacarpal 

1 B-ll, 96-101 cm FS1467a Right 4th metatarsal 

1 B-12, 101-106 cm FS1491 Occipital 

1 B-15, 116-121 cm FS1517 Proximal phalanx 
(foot) 

1 B-18, 131-136 cm FS1543a Lumbar vertebra 
1543b Mandible (human?) 
1543c Mandible or maxilla 

(human?) 

1 B-19, 136-141 cm FS1549a Thoracic vertebra 
1549b Phalanx (hand) 

1 B-22, 151-156 cm FS1564 Phalanx (hand) 

FS1566 Proximal phalanx 
(foot) 

1 B-31, 196-201 cm FS1592 Frontal? (human?) 

1 C-3, 236-241 cm FS1606 Right rib 

4-MRP-182A 1 A-17, 85-90 cm FS841 Phalanx (hand) 

1 A-21, 105-110 cm FS891a Left lunate 
891b Temporal? (human?) 

1 A-22, 110-115 cm FS910 Right lower molar 
(M3?) 

1 A-23, 115-120 cm FS912 C o r t i c a l bone (long 
bone?) 

2 A-3, 15-20 cm FS799 Right lower molar 
(M3?) 

2 A-12, 60-65 cm FS856 Left lower lateral 

incisor 

2 A-14, 70-75 cm FS861 Right upper premolar 

2 A-20, 100-105 cm FS888 Left lower premolar 

S2/E18 (auger) ? FS519 Right tibia 
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Table 43 

DESCRIPTION OF HUMAN SKELETAL ELEMENTS 

The minimum ages given for the bones of the hands and feet are based on 

the approximate age of epiphyseal fusion (see, for example, Krogman 

1962: 32). Assessments of dental attrition are based on Brothwell 

(1963: 69). No maximum age limit could be determined for any of the 

individuals represented. 
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Specimen Condition Age Observations 

FS1332a: right 5th Complete 15+ 
metacarpal 

FS1403: right max- Complete Adult Substantial wear; plaque 
illary premolar deposit; enamel hypoplasia 

FS1451: right 3rd Diaphysis Mature 
metacarpal only 

FS1467a: right 4th Part of 15+ 
metatarsal diaphysis 

missing 

FS1491: Occipital Fragment Adolescent Black discoloration from 
or adult incineration 

FS1517: proximal Complete 15+ Probably digit 3, 4, or 5 
phalanx (foot) 

FS1566: proximal Complete 15+ Digit 2, 3, or 4 (larger 
phalanx (foot) than FS1517); possibly 

from the right foot 

FS910: right man- Roots Adult Substantial wear ("4+" on 
dibular molar missing Brothwell's chart); 3rd 

molar? 

FS519: right tibia 7-cm seg- Adolescent 
ment mid- or adult 
shatt 

FS799: right man- Complete Older Substantial wear ("5" on 
dibular molar adult Brothwell's chart); proba

bly 3rd molar; fused roots 

FS856: lower left Minus Adolescent Slight occlusal wear; labi-
incisor root tip or adult al polish and scratches; 

shovel-shaped 



232 

Table 43—Continued 

Specimen Condition Age Observations 

FS861: right max- Complete Adult Substantial wear (leveled 
illary premolar cusps); probably 2nd pre

molar 

FS888: left man- Chipped Adult Substantial wear; occlusal 
dibular premolar enamel caries 

FS1543a: lumbar Inferior Adolescent 
vertebra articular or adult 

facets 

FS1543b: mandible Fragment Probably human 
of molar 
alveolus 

FS1543c: mandible/ Fragment Very small; not sure if 
maxilla of alveolus human 

FS1549a: thoracic Superior Adolescent 
vertebra right or adult 

articular 
facet 

FS1549b: phalanx Diaphysis Adolescent Middle row 
(hand) or adult 

FS1564: phalanx Diaphysis Adolescent Probably human; middle 
(hand) or adult row 

FS1592: frontal? Superior Adolescent Not sure if human 
orbital or adult 
plate? 

FS1606: right rib Vertebral Adolescent 
end (neck or adult 
and facets) 

FS841: phalanx Diaphysis Adolescent Probably human; middle 
(hand) or adult row 

FS891a: left lunate Complete Adolescent 
or adult 

FS891b: temporal? 3 frag- Adult? Partially charred; non-
ments human? 

FS912: cortical 3 frag- Probably human; possibly 
bone ments part of long bone diaphy

sis 



Appendix F 

FAUNAL REMAINS FROM THE 

1981 EL PORTAL ARCHEOLOGICAL PROJECT 

by 

Nancy L. Hamblin 

From the 1981 preliminary test excavations at 4-MRP-182A, 250B, and 

250C came a total of 1,581 animal bone fragments representing a minimum 

of 12 different species, nine of which were identified to at least the 

genus level. Other bone recovered during the 1981 El Portal Archeologi-

cal Project is limited to only a very few auger and surface finds and 

three unidentifiable fragments recovered from 4-MRP-382A, EU1. These 

bones are not considered in this appendix. A final bone specimen, a 

piece of inscribed bird bone, from 4-MRP-250C, is also described separ

ately in Appendix K. 

The major objective of this analysis was to determine which animals 

were being utilized by the inhabitants of these sites in El Portal. 

More specific goals were: (1) to ascertain the cultural significance of 

each species by examining relative percentages in the faunal sample and 

ethnographic data, (2) to determine changes in faunal use through time, 

and (3) to identify intersite variation in animal use. In addition, the 

number of burnt, butchered, and animal-modified bones were noted with 

the expectation that these attributes would yield information pertaining 

to food preparation activities, cooking techniques, tool use, and degree 

of disturbance at the sites by rodents or carnivores. Tables 48 to 51 

at the end of this appendix present the data by site and excavation lev

el. 

Methods 

Identification of the faunal remains was accomplished with the use 

of the Western Archeological and Conservation Center's comparative fau

nal collection. Observations were also made at this time concerning the 

presence of cultural or animal modification of each specimen. 

After the numbers of bones for each species had been determined for 

each archeological provenience, minimum numbers of individuals (MNIs) 
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were calculated. This is a minimum estimate of how many animals of each 

species are present in a site. The procedure used was based on white's 

(1953) method of separating the most abundant skeletal element of each 

species into lefts and rights, using the greater number as the unit of 

calculation. This can result in a slightly conservative estimate, since 

all left elements cannot necessarily be assumed to match all of the 

rights. Therefore, it has become accepted practice to take into account 

such modifying factors as relative ages and sizes of the elements. How

ever, so few bones in the entire El Portal faunal sample could be iden

tified beyond a very general taxonomic level that the complexities of 

lefts, rights, ages, and sizes rarely needed to be considered. 

It should be noted that MNIs were calculated only for bones that 

had been definitely identified to at least the family level, and prefer

ably to genus and species level. All other categories (for example, 

"large mammal") were considered too vague and inclusive for MNIs to have 

any meaning. Those taxa listed with a cf. in front of them are meant to 

show that certain specimens were very likely a certain genus or species, 

but that the fragmentary nature of the bone or other factors made it im

possible to confirm this. The cf. mule deer, cf. jackrabbit, and cf. 

woodrat do not have MNIs calculated for them, because none of these 

could definitely be identified to the family level. On the other hand, 

cf. western spotted skunk does have an MNI, because it was securely 

identified to its family level (Mustelidae). 

Some of the general faunal categories used here should also be 

clarified. "Large mammal" refers to mule deer-sized fauna or larger. 

Possibly some pronghorn antelope, elk, or bear might be included in this 

category, although it is strongly suspected that most if not all of this 

fragmentary bone is actually mule deer. "Medium mammal" designates dog, 

coyote, or possibly raccoon-sized animals, while "small mammal" includes 

fox, skunk, or rabbit-sized species. "Carnivore" here implies dog, 

wolf, coyote, or bobcat; the term "small carnivore" includes fox, skunk, 

or ring-tailed cat. "Large bird" is used to refer to wild turkey-sized 

birds, and "small bird" identifies birds smaller than turkeys, usually 

dove-sized. "Artiodactyl" is a particular classification of mammals re

ferring to even-toed ungulates. In the context of this report, the pos

sible species implied by this term are mule deer, pronghorn antelope, 
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elk, and domestic cattle. Neither the elk nor the antelope were defi

nitely identified in the faunal remains, but they were available in the 

area and could have been obtained by the local inhabitants. 

Throughout this appendix, reference will be made to the fauna from 

three sites: 4-MRP-182A, 250B, and 250C. This is an analytical con

struct only, since 4-MRP-250 is actually a single site. However, loci B 

and C refer to spatially separate areas of the site, so it seemed appro

priate to treat the fauna as separate units also, unless specifically 

stated otherwise. 

It should be noted that the term "butchered bone" actually encom

passes four different kinds of cultural activities. Subsumed under this 

category are bones that are cut (C), those that have had their marrow 

removed (M), those chopped (CH) (possibly with a metal tool), and those 

worked (W) into a tool or other artifact. In several cases a single 

bone showed evidence of having been both cut and having had the marrow 

removed, and in such cases the bone was recorded twice—once under each 

butchering category. Thus the total number of butchered bones in the 

tables actually refers to total number-of butchering activities, or num

ber of cultural modifications. "Animal modification" includes both car

nivore chewed (CA) and rodent gnawed (R) specimens. 

Results and Discussion 

Tables 44 and 45 summarize the overall character of the faunal 

assemblage. It is apparent from these tables that the occupants of the 

El Portal sites utilized a fair variety of fauna, particularly mammals. 

Only four bird bones were present in the sample, and no reptiles, am

phibians, or fish were identified at all. It is felt that less than 

optimal bone preservation may be at least partially responsible for the 

lack of nonmammal remains. Another factor which may be obscuring our 

view of the species utilized here is the tremendously fragmented condi

tion of most of the specimens, which prevented identification beyond 

very general categories. Indeterminate mammal, large, medium, and small 

mammal specimens accounted for 1,523 bones, or 96.33 percent of the 

total sample. The identifiable portion of the faunal collection is 

therefore very small, a fact which undoubtedly masks a more accurate 

view of the total range of animals exploited. 
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Table 44 

TAXONOMIC LIST OF IDENTIFIED EL PORTAL FAUNA* 

Class: Mammalia (mammals) 

Order: Lagomorpha 

Family: Leporidae 

Sylvilagus sp. (cottontail rabbits) 

Lepus sp. (jackrabbits) 

Order: Rodentia 

Family: Sciuridae 

Spermophilus cf. beecbeyi (California ground squirrel) 

Family: Cricetidae 

Neotoma sp. (woodrats) 

Order: Carnivora 

Family: Cani d a e 

Urocyon cinereoargenteus (gray fox) 

Family: Mustelidae 

Spilogale cf. gracilis (western spotted skunk) 

Order: Perissodactyla 

Family: Equidae 

Equus caballus (borse) 

Order: Artiodactyla 

Family: Cervidae 

Odocoileus hemionus (mule deer) 

Family: Bovidae 

Bos taurus (domestic cattle) 

*Note that indeterminate categories (e.g., "large bird," "medium mam
mal," and "small rodent") are not included here. 
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Table 45 
SUMMARY OF ALL FAUNA 

No. Animal 
Taxon No. Bones (%) MNI (%) No. Burnt (%) Butchered (%) Modifications (%) 

Indeterminate Mammal 483 (30.55) 467 (31.05) 19 (13.19) 3 (23.07) 
Large Mammal 1,015 (64.20) 975 (64.83) 109 (75.69) 6 (46.15) 
Medium Mammal 3 (0.19) 2 (0.13) 1 (0.69) 
Small Mammal 22 (1.39) 19 (1.26) 1 (0.69) 2 (15.38) 
Artiodactyl 6 (0.38) 6 (0.39) 
Carnivore 1 (0.06) 
Small Carnivore 1 (0.06) 1 (0.07) 1 (0.69) 
Cattle (Bos taurus) 4 (0.25) 2 (8.33) 1 (0.07) 1 (0.69) 
Horse (Equus caballus) 1 (0.06) 1 (4.17) 2* (1.39) 
Mule Deer (Odocoileus 
hemionus) 8 (0.51) 8 (33.33) 3 (0.20) 

Cf. Mule Deer 11 (0.70) 10 (0.66) 9 (6.25) 1 (7.70) 
Western Spotted Skunk 

(Spilogale cf. gracilis) 1 (0.06) 1 (4.17) 
Cf. Western Spotted Skunk 1 (0.06) 1 (4.17) 1 (0.07) 
Gray Fox (Urocyon 
cinereoargenteus) 1 (0.06) 1 (4.17) 1 (0.07) 

Jackrabbits (Lepus sp.) 1 (0.06) 1 (4.17) 1 (0.07) 
Cf. Jackrabbits 1 (0.06) 1 (0.07) 
Cottontail Rabbits 

(Sylvilagus sp.) 3 (0.19) 3 (12.50) 3 (0.20) 1 (7.70) 
Small Rodents 7 (0.44) 6 (0.3y) 
Squirrels (Sciuridae) 1 (0.06) 1 (4.17) 1 (0.07) 
California Ground Squirrel 

(Spermophilus cf. 
beecheyi) 2 (0.13) 2 (8.33) 2 (0.13) 

Woodrats (Neotoma sp.) 3 (0.19) 3 (12.50) 1 (0.07) 
Cf. Woodrats 1 (0.06) 

*The single horse bone was both cut and the marrow scraped out, so it is counted as two incidences of butch
ering. 
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iaDie 45—Continued 

No. Animal 
Taxon No. Bones (%) MNI (%) No. Burnt (%) Butchered (%) Modifications (%) 

Large Birds 2 (0.13) 2 (0.13) 1 (0.69) 
Small Birds 2 (0.13) 1 (0.07) 

TOTAL: 1,581 (99.98) 24 (100.01) 1,504 (100.00) 144 (99.97) 13 (100.00) 



ut the identifiable bones, at least 90 percent are from wild fauna. 

Despite evidence for contact with Europeans during the early historic 

period Indian occupation at 4-MRP-250C (see Chapter 3) , the impact of 

domestic animals appears to have been minimal. Horse and cattle are the 

only two domestic species represented here. As expected, all of these 

bones occurred relatively late in the chronological sequence, in the 

uppermost levels of sites 4-MRP-250B and 250C. 

An examination of the wild fauna reveals a degree of dependence on 

a variety of small game. Western spotted skunk, gray fox, jackrabbits, 

cottontail rabbits, small rodents, California ground squirrels, and 

woodrats account for 48.89 percent of the identified wild species, or 

61.9 percent of the MNIs represented. It is important to note, however, 

that the actual dietary impact of large mammals was certainly much 

greater. Even a single mule deer, for example, will yield more usable 

meat (an average of 100 lb.) than 30 jackrabbits (about 3 lb. each) 

(White 1953: 397-398). Moreover, since it is probable that the majority 

of indeterminate large mammal bones represent mule deer, with the possi

bility of some elk, bear, and prongho'rn antelope, it is apparent that 

the Yosemite Indians relied most heavily on large game. Small game was 

added for variety, perhaps in much the same way that the traditional 

beef-eating American would occasionally consume chicken or fish. 

A review of the available ethnographic and environmental literature 

for this region provides an interesting picture with which the present 

faunal data may be fruitfully compared. The El Portal area of the 

Merced River Canyon averages about 1,850 ft. in elevation, and the vege

tation is typical of the Foothill Forest in the Upper Sonoran zone, or 

Digger Pine/Chaparral Belt (Napton and Greathouse 1976; Napton 1978). 

Napton states (1978: 33, 36) that faunal species indigenous to this life 

zone include red-legged frog, striped racer, brush rabbit, ring-tailed 

cat, gray fox, spotted skunk, and coyote. The faunal sample from the 

sites analyzed here does contain cottontail rabbits (which might include 

brush rabbits, if the exact species could be determined), spotted 

skunks, and gray fox. Coyote may also be present in the medium mammal 

or carnivore categories. 

It is interesting that mule deer is cited as most typical of the 

Transition zone or Yellow Pine Belt, which ranges from 2,000 to 6,500 
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tt. in elevation (Napton 1978: 33). Therefore, the El Portal inhabi

tants would likely have had to travel to altitudes slightly higher than 

their home villages to procure their major meat source, or wait until 

the deer migrated to lower altitudes nearby. In fact, ethnographic 

studies of the Miwok, who historically resided in Yosemite and sur

rounding regions, indicate that the Indians took advantage of the annual 

deer migration, from the higher mountains in September and October, to 

hunt these animals (Barrett and Gifford 1933: 178-179). Since the Miwok 

were well aware of the deer migration trails, they often constructed a 

V-shaped brush fence to channel the deer within easy arrow range of a 

pit covered with brush and earth in which a hunter was concealed. Other 

methods included driving the deer over a precipice (or towards an archer 

stationed on a small hill or rock near the deer trail) and the use of 

various nets (some were 40 ft. in length) stretched between two posts or 

between a tree and a man on watch to ensnare the deer (Barrett and Gif

ford 1933: 178-179; Napton 1978: 45). 

The Miwok regarded the mule deer as their most important food ani

mal, while the flesh of the California gray squirrel was esteemed as 

second only to venison. Rabbits, however, were actually second in eco

nomic importance (Barrett and Gifford 1933: 137, 178, 182). Both jack-

rabbits and cottontails were usually caught in summer with the aid of a 

net 300 to 400 yd. long, into which these small mammals were driven by 

the villagers. In winter, particularly in the higher mountains, the 

Miwok used snowshoes to chase rabbits, which were dispatched with clubs 

(Barrett and Gifford 1933: 182). 

The ethnographic data seem to be supported by the presence of jack-

rabbits, cottontails, and squirrels in the present faunal sample. How

ever, the two identifiable squirrels were both California ground squir

rels (Spermophilus cf. beecheyi), instead of the greatly preferred Cali

fornia gray squirrel (Sciurus griseus). Barrett and Gifford (1933: 183) 

report that both kinds of squirrels were definitely eaten by the Miwok; 

they were either shot with bow and arrow or captured by dogs. Either 

the extremely low numbers of identifiable fauna from these sites has 

biased the results, or possibly the El Portal populations of the Miwok 

actually preferred ground squirrels over the gray variety. 

According to Barrett and Gifford (1933: 136-192), other animals 
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procured by the Miwok included elk, antelope, black bear, grizzly bear, 

beaver, rats, bullsnakes, striped watersnakes, rattlesnakes, gopher 

snakes, frogs, lizards, turtles, salmon, whitefish, trout, sturgeon, 

lamprey eels, quail, pigeons, jays, red-shafted flickers, woodpeckers, 

ducks, geese, river mussels, land snails, and various insects (particu

larly grasshoppers, caterpillar cocoons, worms, and yellowjacket lar

vae). The dog was the only animal domesticated by the Indians; it was 

used for hunting squirrels and sometimes deer, kept as a pet, and occa

sionally eaten (Barrett and Gifford 1933: 136, 270-271). 

In contrast to this extensive inventory of animal foods, the spe

cies list present in the archeological bone sample seems rather impover

ished. Undoubtedly, the fragmentary condition of the bones, small sam

ple size, and differential preservation have contributed to the lack of 

identifiable specimens. It is interesting that the ethnographic data 

suggest that the small rodents (including woodrats) present in the sam

ple may actually represent food items, rather than intrusive animals as 

is often assumed at archeological sites. Also, the medium mammal and 

carnivore categories may possibly include some dog bones, even though 

this cannot be confirmed by the fragmentary remains. 

A comparison of the faunal lists from the three sites (4-MRP-182A, 

250B, and 250C) shows some significant differences (Table 46). The only 

site definitely containing squirrels is 4-MRP-182A (three bones of three 

individuals). Site 4-MRP-250C provides the only gray fox and horse 

specimens (one of each). When taken together, 4-MRP-250B and 250C con

trast with 4-MRP-182A in that the former contain the only carnivores, 

large birds, jackrabbits, gray fox, and domestic animals (two cattle and 

one horse). 

One factor which may have important ramifications here is total 

sample size at each site. For example, 4-MRP-250B has the lowest number 

of bones (109) as well as the fewest taxa, with six categories of fauna, 

while 4-MRP-250C has the greatest number of bones (931) and the highest 

number of categories (19). The probability of identifiable species 

appearing in a sample increases as sample size increases, a statistical 

phenomenon rapidly becoming acknowledged in faunal analysis (Hamblin 

1980: 304-305). Therefore, the differences in the kinds of species rep

resented in each of these samples may be more apparent than real. 
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Table 46 
FREQUENCY OF FAUNAL CATEGORIES BY SITE 

SITE 
FAUNA 4-MRP-182A 4-MRP-182A 4-MRP-250B 4-MRP-250C 

EU1* EU2 EU1 EU1 

Small Bird 2 
Large Bird 2 
Cf. Woodrat 1 
Woodrat 1 2 
California 
Ground Squirrel 
Squirrel 1 
Small Rodent 4 3 
Cottontail Rabbit 2 1 
Cf. Jackrabbit 1 
Jackrabbit 1 
Gray Fox 1 
Cf. Western 
Spotted Skunk 
Western , 
Spotted Skunk 
Cf. Mule Deer 4 1 6 
Mule Deer 1 1 6 
Horse 1 
Cattle 3 1 
Small Carnivore 1 
Carnivore 1 
Artiodactyl 5 1 
Small Mammal 4 8 4 6 
Medium Mammal 1 2 
Large Mammal 205 241 61 508 
Indeterminate Mammal 28 30 39 386 

TOTAL 241 300 109 931 

* All excavation units are 1 m x 2 m. 
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Still, the fact that 4-MRP-182A is the only site in which the California 

ground squirrel appears, coupled with the fact that the sample size is 

fairly adequate at this site as a whole, may indicate valid differences 

in faunal utilization between 4-MRP-250 and 182. It is also probably 

significant that the only domestic species (cattle and horse) appear at 

4->fRP-250B and 250C, the latter locality containing a distinctive ethno-

historic component (see Chapter 3). What is needed here is to obtain a 

larger and better dated faunal sample from other areas of these sites. 

This would help either to confirm or to negate the existence of local 

variations, in the use of animal species over time or across space. 

Site 4-1TRP-182A was also unique in the vertical distribution of its 

faunal materials. Arbitrarily dividing the midden in half, it is nota

ble that less than 30 percent of the bone in EUl, Stratum A, occurs in 

the top 21 levels, representing 15 levels where bone is present (Table 

47). The lower 14 levels where bone is always present (Levels A22-35) 

contain more than 70 percent of the faunal material. Stratum B of EUl 

contains only three bones in two levels, indicating that the midden 

ended at this point, and therefore, no generalizations can be made. EU2 

follows the same trend as EUl, although less dramatically. The lower 11 

levels represent nearly 60 percent of the bone material, while the 

uppermost 12 levels contain approximately 40 percent. 

Table 47 
VERTICAL DISTRIBUTION OF FAUNA IN 4-MRP-182A 

Provenience No. Bones (%) No. Burnt (%) No. Butchered (%) 

EUl, A1-A21 70 (29.41) 63 (90.0 ) 7 (10.0 ) 
(15 levels w/bone) 

EUl, A22-A35 168 (70.59) 160 (95.24) 11 ( 6.55) 
(14 levels w/bone) 

EU2, A1-A13 121 (40.33) 110 (90.91) 12 ( 9.92) 
(12 levels w/bone) 

EU2, A14-A25 179 (59.67) 177 (98.88) 17 ( 9.5 ) 
(11 levels w/bone) 

The significance of this trend, which is not evidenced at 4-MRP-

250B or 250C, is unclear but has been observed at prehistoric sites 
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nearby in the Buchanan Reservoir by Henn (1969) at 4-Mad-158 and King 

(1976) at 4-Mad-117. It may indicate either a less dense population 

occupying the site in later prehistoric time periods, or a decreasing 

reliance on meat protein through time. The latter possibility could 

have occurred as a result of mule deer overkill, causing an impact on 

the Indians' major meat supply. Alternatively, we may be seeing a tem

poral change in either butchering or cooking practices which would 

directly affect the number of faunal remains in each level. There seems 

to be a slight increase in the percentages of burnt bones in the deeper 

levels in both excavation units (see Table 47). Ninety percent of the 

70 bones in EUl's upper levels (Levels Al-21) are burnt, as opposed to 

95 percent of the 168 bones in the lower levels (Levels A22-35). Simi

larly, in EU2 almost 91 percent of the 121 bones in the upper levels 

(Levels Al-13) are burnt, as opposed to nearly 99 percent of the 179 

bones in the lower levels (Levels A14-25). More frequent burning of 

bone could result in the production of a greater quantity of small frag

ments. In any case, the differences in burnt bone percentages between 

early and late periods are relatively slight. 

Another noteworthy difference between the sites is evidenced in the 

extraordinarily dense concentration of bone material at 4-MRP-250C. 

Excavation of a 1 m by 2 m unit at this site recovered 931 fragments, a 

figure which represents 58.89 percent of all the bone excavated from the 

El Portal sites. Excavation of this area also revealed indications of a 

house structure and other features (see Chapter 3). Although much of 

the bone material is not contained directly in the features or the house 

floor, a high percentage is associated spatially with the identified 

occupational area. This midden deposit was very rich in faunal informa

tion, not only in numbers of bones produced, but also in the variety of 

species present. The only horse and gray fox material, plus the only 

definitely identified western spotted skunk come from this area. It is 

likely that future investigation of other intensively utilized areas 

containing such features would be similarly revealing. 

Burnt bones can sometimes be used to determine cooking practices at 

archeological sites. It is notable that the overall percentage of burnt 

bone is very high, representing 95.13 percent of all bone excavated. 

All three sites show roughly similar percentages: 4-MRP-182A - 94.82 
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percent; 250B - 93.58 percent; 250C - 95.49 percent. This could indi

cate that roasting of meat (with bone left in) directly over a fire or 

hot coals was the predominant cooking technique of the inhabitants. 

However, it may also simply mean that intentional or natural burning of 

the garbage was a common phenomenon. From observation of the cooking 

practices of older Miwoks living in Yosemite, Craig Bates states that 

the roasting of meat with bone intact in coals seldom produced charred 

bone fragments. Moreover, Barrett and Gifford note that larger mammals 

were usually "skinned and sliced with the obsidian knife and broiled on 

the coals of the open fire," and occasionally these animals were boiled 

(Barrett and Gifford 1933: 138). This description implies that deer 

meat would have been deboned before cooking, and the bones would have 

been burnt. 

The butchered (or culturally modified) bone reveals some interest

ing patterns. A little more than 9 percent (144) of all bone specimens 

showed evidence of having been cut or chopped, having had the marrow re

moved, or in one case of having been worked into an artifact (see Table 

45). By far the majority of these modified bones (102, or 70.83 per

cent) were large mammal longbones with the marrow scraped out. This was 

a common cultural practice among the Yosemite Miwok, and it might help 

to explain the extremely fragmentary nature of most of the mammal bones 

in the faunal sample. Thirty-nine, or 27 percent, of the culturally 

modified bone showed evidence of having been cut. The relatively small 

cut marks were likely made by stone butchering tools, either while dis

membering the animal carcass or while skinning it. Two bones had heavy 

chop marks on them, possibly made by historic period metal implements. 

One of these was a probable mule deer bone which occurred in EU 2, Level 

A-7, at site 4-MRP-182A. The other specimen was identified as a medium 

size mammal and appeared in EU1, Level B-4, at Site 4-MRP-250C. 

The final category of culturally modified bone contained a single 

element, probably from a mule deer. This is a longbone splinter that 

had been smoothed and polished on one side and had many parallel stria-

tions (see Fig. 14b, Chapter 3). The pointed tip had been broken off so 

the wear pattern could not be examined. This artifact appeared in EU1, 

Level B-l, at 4-MRP-250C. In all likelihood, this was an awl used in 

the manufacture of coiled basketry. Barrett and Gifford (1933: 214, 
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JU3) state that the awl was the most common bone implement among the 

Miwok. Their photograph of deer bone awls contains several that gener

ally resemble the artifact in the present study. It is surprising that 

only two other worked bone artifacts (a bone awl tip from an auger hole 

at 4-MRP-182A and an inscribed piece of bird bone from 4-MRP-250C de

scribed in Appendix K) appeared in the total faunal assmeblage. It is 

noteworthy, as well, that the present example and the piece of bird bone 

were found in close proximity to an identified house floor. Besides 

awls and inscribed scrapers, additional bone items known to have been 

utilized by the Miwok include: ceremonial whistles made from hollow 

jackrabbit and bird bones; antler knappers for working flint and obsidi

an; deer antler chisels and picks; eyed bone needles; elk antler dag

gers; polished bone nose sticks; bird bone ear plugs; bone gaming 

sticks; and necklaces of cottontail rabbit toes (Barrett and Gifford 

1933: 214, 226, 272). Bird feathers of many species were also used ex

tensively for dance costumes and for fine basketry decoration (Barrett 

and Gifford 1933: 226-229, 238), but these would not be expected to 

appear in archeological sites. 

The percentages of culturally modified bone were approximately the 

same in the samples from 4-MRP-182A and 250C (8.69 percent and 8.16 per

cent, respectively) while at 4-MRP-250B, such bones represented twice as 

many or 19.27 percent of all bone at the site. It is felt, however, 

that the relatively small size of the sample from the latter excavation 

unit (109) has helped, in part, to exaggerate the statistical importance 

of the butchered hone material. 

The number of bones showing evidence of animal modification was 

relatively low, representing only 13 specimens or 0.82 percent of all 

excavated bone. Ten of these (76.92 percent) had been chewed by carni

vores, while the remaining three had been gnawed by rodents. The degree 

of disturbance by animals does not appear to have been very great. It 

should be noted that some (perhaps all) of the carnivore chew marks may 

well have been made by dogs kept at the sites. 

Conclusions 

Despite the fact that the majority of the El Portal faunal remains 

were badly fragmented and could only be identified to general categor-
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ies, some interesting clues to aboriginal utilization of animals were 

obtained. Mule deer undoubtedly played the major role in the local 

diet, with a fair variety of small game as supplementary sources of pro

tein. Western spotted skunk, gray fox, jackrabbits, cottontail rabbits, 

small rodents, California ground squirrels and woodrats all occur in the 

sites studied here. The few horse and cattle bones that appear in 4-

MRP-250B and 250C seem to indicate that domestic animals had little ini

tial impact on aboriginal patterns of faunal exploitation despite evi

dence for substantial ethnohistoric occupation at the latter locality. 

Some intersite variation was found. Squirrels occurred only in 4-

MRP-182A, while 4-MRP-250B and 250C contained the only carnivores, cat

tle, horse, gray fox, large birds, and jackrabbits. It is possible, 

however, that widely varying sample sizes at the sites, as well as the 

very low numbers of identifiable bones in general, may have biased the 

results. Site 4-MRP-182A exhibited a trend towards greater concentra

tions of bone material in the earlier levels, made up, for the most 

part, of large mammal bone fragments. The most plausible explanations 

for this include a less dense population inhabiting the site in later 

time periods, and a decreasing reliance on meat protein through time, 

possibly caused by overkill of the mule deer population. By far the 

greatest quantity of faunal remains came from 4-MRP-250C, and the most 

dense concentration of bone is closely associated with a house struc

ture. The sample from this site was very informative, particularly with 

respect to the appearance of unique animal species. 

The very high percentage of burnt and fragmented bones in this sam

ple probably reflects the required burning of trash, but also, in part, 

may be due to a widespread practice of roasting meat directly over a 

fire or hot coals. 

An examination of the culturally modified bone showed that the re

moval of marrow from large mammal longbones was a popular practice that 

led to a high incidence of fragmentation. Some light butchering cuts 

were noted, as were two instances of chopping. The latter may have been 

done with historic period metal tools. A single bone tool was found, 

probably an awl. 

Less than 1 percent of the faunal sample exhibited evidence of dis

turbance by either rodents or carnivores. 

247 



Finally, It is recommended that future excavations at El Portal 

concentrate on occupation areas and other particularly dense middens 

where animal bone is likely to be recovered in quantity. Larger sample 

sizes, especially those containing identifiable skeletal elements and 

bone artifacts, are necessary in order to construct a more accurate pic

ture of animal exploitation in the Yosemite region. 
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Table 48 
FAUNA: 4-MRP-182A, EU1 

NO. NO. NO. NO. OF ANIMAL 

LEVEL CM BD TAXON BONES MNI BURNT BUTCHERED MODIFICATIONS 

A-2 10-15 Mammal 1 1 

A-3 15-20 Mammal 1 

A-6 30-35 Mammal 4 2 

A-7 35-40 Mammal 2 2 

Medium Mammal 1 

A-8 40-45 Mammal 1 1 

A-9 45-50 Large Mammal 5 5 

A-10 50-55 Small Mammal 1 1 

A-13 65-70 Large Mammal 5 5 2M 

A-14 70-75 Mammal 3 2 

A-15 75-80 Mammal 1 

Large Mammal 1 1 

A-17 85-90 Large Mammal 6 6 1C 

A-18 90-95 Mammal 3 2 

A-19 95-100 Large Mammal 15 15 1M 1CA KEY: M = Marrow Removed; C = Cut; CH = Chopped; W = Worked; CA = Carnivore Chewed; R = Rodent Gnawed 



Table 48—(Continued) 

NO. NO. • NO. NO. OF ANIMAL 
LEVEL CM BD TAXON BONES MNI BURNT BUTCHERED MODIFICATIONS 

A-20 100-105 Mammal 6 6 
Large Mammal 2 2 2M 

A-21 105-110 Large Mammal 12 12 1M 

A-22 110-115 Large Mammal 20 20 2M, C 

A-23 115-120 Large Mammal 14 14 

Skunk (cf. Spilogale sp.) 1 1 1 

A-24 120-125 Large Mammal 2 2 

A-25 125-130 Large Mammal 12 12 

Small Mammal 1 1 

A-26 130-135 Large Mammal 13 13 

A-27 135-140 Large Mammal ' 11 11 2M 
A-28 140-145 Large Mammal 10 10 1C 

California Ground Squirrel 
(Spermophilus cf. beecheyi) 1 1 1 

A-29 145-150 Large Mammal 30 30 1C, M 1CA 

A-30 150-155 Mammal 5 2 
Large Mammal 3 3 

A-31 155-160 Large Mammal 2 1M 
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Table 48—(Continued) 

Ln 

NO. NO. NO. NO. OF ANIMAL 
LEVEL CM BD TAXON BONES MNI BURNT BUTCHERED MODIFICATIONS 

A-32 160-165 Large Mammal 31 31 

Small Mammal 2 2 

A-33 165-170 Large Mammal 4 3 

A-34 170-175 Mammal 1 1 

Mule Deer (Odocoileus hemionus) 1 1 1 

A-35 175-180 Large Mammal 4 2 1M 

B-l 180-185 Large Mammal 1 1 

B-2 185-190 Large Mammal 2 2 

TOTAL: 241 3 226 13M; 5C 2CA 
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Table 49 
FAUNA: 4-MRP-182A, EU2 

NO. NO. NO. NO. OF ANIMAL 

LEVEL CM BD TAXON BONES MNI BURNT BUTCHERED MODIFICATIONS 

A-l 5-10 Mammal 6 5 

A-2 10-15 Large Mammal 3 3 

A-3 15-20 Large Mammal 8 8 

A-4 20-25 Large Mammal 4 2 

A-6 30-35 Large Mammal 10 4 1M 

A-7 35-40 Mammal 6 6 

Mule Deer (Odocolleus hemlonus) 1 1 1 

Cf. Mule Deer 1 1 1CH 

A-8 40-45 Large Mammal 11 9 5M 

A-9 45-50 Large Mammal 18 18 

Cottontail Rabbit (Sylvilagus sp.) I l l 1R 

A-10 50-55 Large Mammal 10 10 3M 

A-ll 55-60 Mammal 17 17 2M 1CA 

Artiodactyl 5 5 

A-12 60-65 Large Mammal 16 16 

A-13 65-70 Large Mammal 4 4 

KEY: Same as Table 42. 



Tab le 49—Cont inued 

to 

OJ 

NO. NO. NO. NO. OF ANIMAL 
LEVEL CM BD TAXON BONES MNI BURNT BUTCHERED MODIFICATIONS 

A-14 70-75 Large Mammal 10 10 
Small Bird 1 1 

A-15 75-80 Large Mammal 10 10 

Small Mammal 2 2 

A-16 80-85 Large Mammal 28 28 3M 1CA 

A-17 85-90 Large Mammal 18 18 

Small Mammal 2 2 
Small Bird 1 
Small Rodent 1 1 

A-18 90-95 Large Mammal , 8 8 1M 
Cf. Mule Deer 2 2 2M; 1C 1R 

A-19 95-100 Mammal 1 
La rge Mammal 20 20 1M 
Small Mammal 2 2 
Cf. Mule Deer 1 1 1M 
Small Rodent 1 1 
C a l i f o r n i a Ground S q u i r r e l 

(Spe rmoph i lu s c f . b e e c h e y i ) 1 1 1 

A-20 100-105 Large Mammal 23 23 4M 
C o t t o n t a i l Rabb i t ( S y l v i l a g u s s p . ) I l l 
Smal l Rodent 2 2 
Woodrat (Neotoma s p . ) I l l 



Table 49—Continued 

4> 

NO. NO. NO. NO. OF ANIMAL 
LEVEL CM BD TAXON BONES MNI BURNT BUTCHERED MODIFICATIONS 

A-21 105-110 Large Mammal 15 15 1M 
Small Mammal 1 1 

A-23 115-120 Large Mammal 10 10 
Small Mammal 1 1 
Squirrel (Sciuridae) 1 1 1 

A-24 120-125 Large Mammal 11 11 2M 

A-25 125-130 Large Mammal 4 4 1M 

TOTAL: 300 6 287 27M; 1CH; 1C 2R; 2CA 



Table 50 
FAUNA: 4-MRP-250B, EU1 

NO. NO. NO. NO. OF ANIMAL 
LEVEL CM BS TAXON BONES MNI BURNT BUTCHERED MODIFICATIONS 

A-l 0-5 Mammal 12 12 1CA 

Large Mammal 1 1 1C 

A-2 5-10 Mammal 16 16 

A-3 10-15 Mammal 8 8 

Large Mammal 2 2 

A-4 15-20 Large Mammal 3 3 1M 

A-5 20-25 Large Mammal 17 15 2M 

Cattle (Bos taurus) 3 1 1C 

A-6 25-30 Mammal ' 3 3 

A-7 30-35 Large Mammal 3 3 1M 

A-8 35-40 Large Mammal 6 6 

A-9 40-45 Large Mammal 2 2 

A-10 45-50 Large Mammal 7 7 3C, M 

A-ll 50-55 Large Mammal 6 6 2M 

Small Mammal 3 3 
A-12 55-60 Large Mammal 2 2 

Small Carnivore 1 1 1C KEY: Same as Table 42. 



Table 50—Continued 

NO. NO. NO. NO. OF ANIMAL 

LEVEL CM BS TAXON BONES MNI BURNT BUTCHERED MODIFICATIONS 

B-l 60-65 Large Mammal 2 2 1M 

B-2 65-70 Large Mammal 3 3 

Small Mammal 1 1 

B-4 75-80 Large Mammal 2 2 1M 

B-5 80-85 Large Mammal 3 3 1M 

Cf. Mule Deer 1 1 1C 

B-9 100-105 Large Mammal 1 1C, M 

B-12 115-120 Large Mammal 1 

TOTAL: 109 1 102 13M; 8C 1CA 



I-O 

KEY: Same as Table 42. 

Table 51 
FAUNA: 4-MRP-250C, EU1 

NO. NO. NO. NO. OF ANIMAL 

LEVEL CM BD TAXON BONES MNI BURNT BUTCHERED MODIFICATIONS 

A-l 15-20 Large Mammal 9 9 1M 

A-2 20-25 Large Mammal 26 26 1M, C 

Cattle (Bos taurus) 1 1 

A-3 25-30 Mammal 10 10 

A-4 30-35 Large Mammal 6 6 

A-5 35-40 Mule Deer (Odocolleus hemlonus) 1 1 

Feature 1 (bousefloor) 
Large Mammal 47 38 2M 1CA 
Small Mammal 1 1 
Cf. Mule Deer 1 1 

Feature 2 (ash pit) 
Small Mammal 1 
Mammal 4 3 

Feature 3 (hearth) 

Large Mammal 7 7 1M 
Mammal 9 6 1M 1R 

B-l 46-51 Large Mammal 41 41 1M 
Cf. Mule Deer 1 1W 



Table 51—Continued 

00 

NO. NO. NO. NO. OF ANIMAL 
LEVEL CM BD TAXON BONES MNI BURNT BUTCHERED MODIFICATIONS 

B-2 51-56 Large Mammal 1 1 
Mammal 42 42 3M 

B-3 56-61 Large Mammal 3 3 3M 
Small Mammal 2 2 1C 
Mammal 41 41 

B-4 61-66 Medium Mammal 2 2 1CH 
Mammal 53 53 6M 
Small Rodent 1 1 

B-5 66-71 Large Mammal 64 64 4M 
Horse (Equus caballus) 1 1 1 1M, C 

B-6 71-76 Large Mammal 4 4 2C, M 
Mammal 3 3 
Western Spotted Skunk (Spilogale cf. 
gracilis) 1 1 

B-7 76-81 Mammal 12 12 1M 

B-8 81-86 Mammal 11 11 
Cf. Lepus sp. (cf. jackrabbit) 1 1 
Woodrat (Neotoma sp.) 1 1 
Gray Fox (Urocyon cinereoargenteus) 1 1 1 

B-9 86-91 Large Mammal 9 9 1M 

B-10 91-96 Mammal 16 16 1C 
Small Rodent 1 



Table 51—Continued 

r-o 

NO. NO. NO. NO. OF ANIMAL 
LEVEL CM BD TAXON BONES MNI BURNT BUTCHERED MODIFICATIONS 

B-ll 96-101 Mammal 26 26 1C 
Carnivore 1 
Cf. Neotoma sp. (cf. woodrat) 1 

Feature 4 (pit) 

(81-101 cm) Large Mammal 1 1 1M 
Mammal 7 7 

B-12 101-106 Mammal 32 32 
Large Mammal 1 1 1M 

B-13 106-111 Large Mammal 2 
Mammal 39 39 2M 
Mule Deer (Odocoileus hemionus) < 1 1 
Large Bird 1 1 

B-14 111-116 Large Mammal 46 44 

B-15 116-121 Large Mammal 13 13 1M 

B-16 121-126 Large Mammal 15 15 3M 

Jackrabbit (Lepus sp.) I l l 

B-17 126-131 Large Mammal 42 42 1C; 4M 
Mule Deer (Odocoileus bemionus) 1 1 
Small Rodent " 1 . 1 



Table 51—Continued 

r-o 
ON 

o 

NO. NO. NO. NO. OF ANIMAL 
LEVEL CM BD TAXON BONES MNI BURNT BUTCHERED MODIFICATIONS 

B-18 131-136 Large Mammal 11 11 
Artiodactyl 1 1 
Mule Deer (Odocolleus hemlonus) 1 1 
Cf-. Mule Deer 2 2 1M; 1C 

B-19 136-141 Large Mammal 15 15 
Mammal 23 23 
Cf. Mule Deer 2 2 

B-20 141-146 Large Mammal 2 1 2C 
Mammal 14 14 
Small Mammal 2 2CA 

B-21 146-151 Large Mammal 22 22 3C 

B-22 151-156 Large Mammal 8 8 2M, C 
Mammal 20 20 
Woodrat (Neotoma sp.) ' 1 1 

B-23 156-161 Large Mammal 11 11 3C 
Mammal 6 5 2C 
Cottontail Rabbit (Sylvllagus sp.) 1 1 1 

B-24 161-166 Large Mammal 14 14 1M; 1C 

Mule Deer (Odocolleus hemlonus) 1 1 1 

B-25 166-171 Large Mammal 20 16 1C; 2M 2CA 

B-26 171-176 Large Mammal 28 28 



Table 51—Continued 

i — i 

NO. NO. NO. NO. OF ANIMAL 

LEVEL CM BD TAXON BONES MNI BURNT BUTCHERED MODIFICATIONS 

B-27 176-181 Large Mammal 21 21 

B-28 181-186 Mammal 10 10 

B-29 186-191 Large Mammal 5 3 1M 

Mule Deer (Odocoileus hemionus) 1 1 

B-30 191-196 Large Mammal 5 5 

B-31 196-201 Large Mammal 5 5 1M 

Mammal 3 3 

B-32 201-206 Large Mammal 2 2 

B-34 211-216 Mammal 1 1 

B-36 221-226 Large Bird 1 1 1C 

C-l 226-231 Large Mammal 2 1 1C, M 

C-3 236-241 Mammal 4 4 

TOTAL: 931 14 889 49M; 25C; 5CA; 1R 
1CH; 1W 
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Appendix G 

POLLEN ANALYSIS FOR SITE 4-MRP-182A, EU1 

1981 EL PORTAL ARCHEOLOGICAL PROJECT 

by 

Suzanne K. Fish 

Introduction 

Five pollen samples were collected to evaluate the palynological 

record of 4-MRP-182A at Yosemite National Park (Table 52). Four of the 

samples came from midden deposits sampled at EU1, and the other was a 

modern surface sample collected offsite for comparative purposes (for 

location, see Fig. 9, Chapter 3). Pollen could not be recovered from 

one of the midden samples, Level A23, probably because it had been de

stroyed by burning. All of the archeological samples contained abundant 

microscopic charcoal, which could not be completely removed during the 

extraction process. Charcoal is largely carbon and chemically inert, 

and fragments approaching the size of pollen grains cannot be removed 

without possible concurrent loss of pollen. The presence of charcoal 

also made it more difficult to view morphological details necessary for 

identification. Otherwise, the condition of pollen grains was generally 

adequate for recognition, although the preservation was not excellent. 

Analytical Methods 

Approximately one-quarter cup of sediment was processed for each 

sample. Following an initial deflocculation in dilute hydrochloric 

acid, a swirl (Mehringer 1967: 136) with a resting period of 35 seconds 

was performed to rid the sample of the heaviest fraction of sediment. 

Next, flotation in zinc bromide was carried out to further reduce the 

matrix. A treatment with hydrofluoric acid dissolved remaining sili

cates. A final hydrochloric acid step was followed by water and alcohol 

rinses. The extract was then mounted in glycerol. Identifications were 

made at 500x magnification to a total of 200 grains per sample. Table 

52 shows the number of grains encountered for each palynological cate

gory in each of the samples. 
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Table 52 

TABULATIONS OF POLLEN SAMPLES: 4-MRP-182A, EU1 

SPECIES 

Pinus 

Quercus 

Juniperus 

Aesculus 

Alnus 

Corylus 

Ericaceae 

Gramineae 

Sarcobatus 

Cheno-Am 

High Spine 
Compositae 

Artemisia 

Ambrosia-type 

Other Low Spine 
Compositae 

Liguliflorae 

Caryophyllaceae, 
cf. Stellaria 

Gilia 

Malvaceae 

Erodium 

cf. Liliaceae 

MODERN 
SURFACE 

41 

66 

4 

1 

2 

1 

13 

4 

30 

8 

15 

7 

2 

1 

LEVEL A-5 
25-30 cm 

14 

37 

1 

3 

11 

1 

12 

73 

3 

16 

1 

1 

21 

LEVEL A-21 
105-110 cm 

2 

20 

3 

4 

8 

^ 

14 

91 

12 

22 

7 

13 

LEVEL A-23* 
165-170 cm 

LEVEL B-3 
195-200 cm 

4 

26 

20 

3 

121 

8 

1 

7 

1 

1 

insufficient Pollen 
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TABLE 52—Continued 

1 
SPECIES : 

Unknown 

Sum 
Arboreal Pollen 

Sum 
Nonarboreal Pollen 

TOTAL 

MODERN 
SURFACE 

5 

115 

80 

200 

LEVEL A-5 
25-30 cm 

6 

52 

142 

200 

LEVEL A-21 
105-110 cm 

4 

29 

167 

200 

LEVEL A-23* 
165-170 cm 

LEVEL B-3 
195-200 cm 

8 

30 

162 

200 

*Insufficient Pollen 

Results 

Pollen in both the modern and the prehistoric samples was dominated 

by the same types. Pine (Pinus) and oak (Quercus) were the major arbor

eal types. Juniper (Juniperus) pollen was restricted to the modern sam

ple. Its absence in the archeological midden may be due to a sampling 

error at such low frequencies, or possibly this delicate pollen type did 

not preserve as well as other types. Buckeye (Aesculus) appeared as a 

single grain in the modern sample. Alder (Alnus) and hazel (Corylus) 

are riparian indicators. Although hazel is a shrubby form (Pusateri 

1963: 29), it is included here in the arboreal pollen total. Ericaeceae 

pollen, probably produced by a chapparal shrub, on the other hand, has 

been included in the nonarboreal pollen totals. 

Herbaceous types were clearly dominated by composites (Compositae) 

producing pollen with high spines. Other composites including sagebrush 

(Artemisia), grasses (Gramineae), and chenopods and amaranths (Cheno-

Ams) were also common. Chick weed (Stellaria), filaree (Erodium), gilia 

(Gilia), a member of the mallow family (Malvaceae), and a member of the 

lily family (Liliaceae) were present. 

The pollen assemblage in both modern and archeological samples re

sembles the foothill zone record defined by Adam (1967: 279, 281) in a 

transect of central Sierra Nevada vegetation. This zone is character

ized as having high spine Compositae, oak, and grass as the major pollen 

constituents. Although this general assignment seems appropriate, there 
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is significant divergence between the modern pollen frequencies and the 

archeological ones. 

The modern pollen sample contained more arboreal pollen, particu

larly pine. High spine composites were less frequent than in the midden 

samples. No sage brush pollen was identified in the modern sample, al

though sampling error is possible in this regard. The greater abundance 

of herbaceous pollen, prehistorically, could result from several 

sources. Drier climatic intervals, as proposed by Adam (1967) and Ser-

celj and Adam (1975), may have produced a more open vegetation. Some 

local disturbance such as the presence of the site itself or a fire may 

have also increased the density of certain herbaceous plants. Finally, 

increased representation of any given type constrains the frequencies of 

other types in a percentage calculation, or in relative abundance within 

a fixed total. On the basis of the few samples analyzed, it is not pos

sible to choose among these possibilities. 

Internal variation within the midden samples does not appear to be 

great. The two samples from the lower levels which produced pollen are 

very similar in ratios of arboreal to nonarboreal types, but herbaceous 

types are not exact matches. The uppermost midden sample has a greater 

percentage of arboreal pollen, and particularly more pine pollen than 

the lower ones. It remains to be seen, however, whether the variation 

horizontally in the midden would be less than the vertical differences. 

Recommendat ions 

Since the midden pollen is not preserved in optimal condition or 

amount, care should be taken to handle it properly. The soil should be 

allowed to dry thoroughly after collection. Processing should include a 

minimum number of chemical steps to prevent further degradation of 

grains. One-quarter to one-half cup should be processed in order to 

concentrate sparse pollen for tabulation. 

Fire may have been a major destructive agent of pollen in the mid

den. Intentional or natural fires may have swept the midden area at 

various times. If occupation levels can be defined, pollen samples 

should be collected beneath artifacts, in situ, on old surfaces. These 

artifacts might have protected pollen in soil beneath them from destruc

tion by fire. An occupation surface within a long-term, intermittent 
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deposition, however, is a likely locus at which economic pollen types 

might be recovered. Several samples from the same horizontal unit with

in the midden would also aid in identifying unusual frequencies, indi

cating introduction of plants by inhabitants. 

Variation within the midden which may have implications for envi

ronmental reconstruction can be best interpreted with the help of modern 

palynological analogs. If a larger scale study should be possible in 

future undertakings at the site, a variety of vegetational communities 

in the area should be sampled for their pollen rain. If the effects of 

past cultural activities such as intentional burning are of interest, 

palynological analogs should be supported for these situations. 

Finally, from the results at 4-MRP-182A and the general similarity 

in the physio-chemical nature of midden sediments at other sites (see 

Appendix I), it can be expected that pollen will be preserved in other 

sites in the El Portal area, particularly 4-MRP-250. Future sampling 

strategies may wish to compare the pollen record of different sites in 

order to control for local variation. 
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Appendix H 

PLANT REMAINS FROM THE 

1981 EL PORTAL ARCHEOLOGICAL PROJECT 

by 

uisa W. Huckell 

Introduction 

Of the five localities tested for archeobotanical remains during 

the 1981 El Portal Archeological Project, four produced plant materials 

suitable for analysis: 4-MRP-182A, 4-MRP-183B, 4-MRP-250B, and 4-MRP-

250C. The fifth locality sampled, 4-MRP-382A, yielded nothing beyond 

the customary forest litter in the three flotation samples (ca. 325 ml 

each) examined and will not be discussed further here. A total of 87 

samples were analyzed, consisting of: (1) small burned and partially 

burned wood fragments recovered individually during excavation; (2) 

macrofossils retrieved individually during excavation, and (3) macrofos-

sils retrieved from flotation sample organic fractions. The flotation 

sample included five samples from various depths at 4-MRP-182A, EU2, 

five samples from 4-MRP-250B, EU1, three samples from 4-MRP-382A, EU1, 

and five samples from three features at 4-MRP-250C, EU1 (Features 1, 3, 

and 4). 

One of the two goals of the analysis of these samples was to pro

vide information on economically significant plant products utilized by 

the Miwok Indian residents of El Portal. The other goal was to indicate 

the presence, nature, and condition of archeobotanical remains, in order 

to evaluate their research potential for future archeological endeavors 

in the area. 

Methods 

The 18 flotation samples were processed using the procedure out

lined by Bohrer and Adams (1977: 37). The volume of each sample was 

taken, with the samples ranging in size from 100 ml to 435 ml. The 

light fraction that was sieved out during immersion was sorted by means 

of a binocular dissection microscope. All potentially identifiable 

plant parts, both carbonized and uncarbonized, were set aside. One hun

dred percent of each fraction was examined. 
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nach ot the 11 individually recovered macrofossil samples (three 

from 4-MRP-250B and eight from 4MRP-250C) and the wood charcoal samples 

were also identified by examination under the microscope. All pieces of 

the wood and charcoal large enough were broken to expose a fresh trans

verse section for analysis. 

Analysis of the botanical remains was greatly aided by the use of a 

comparative collection gathered by Scott Carpenter and Jan van Wagten-

donk of Yosemite National Park. The collection included leaves, cones, 

seeds, fruits, twigs, and woods from many of the common plant species 

found in the vicinity of the El Portal sites today. Dr. Bill Robinson, 

Denny Bowdon, and Dick Warren of the Laboratory of Tree-Ring Research at 

the University of Arizona helped prepare these comparative wood samples 

for use and provided assistance with some of the wood identifications. 

In addition, seed identification manuals (Martin and Barkley 1961; Mont

gomery 1977) and wood identification sources (Dale 1968; Panshin and de 

Zeeuw 1970) were used to supplement the collection, providing illustra

tions of some items that were not included. Identifications for seeds 

were confirmed by use of an extensive seed collection maintained at the 

herbarium of the University of Arizona. General information on the 

flora of the Yosemite area was also used (Munz and Keck 19 59; Heady and 

Zinke 1978). 

A sample of the identified materials from El Portal will be added 

to the research collection of the Western Archeological and Conservation 

Center, where they will be available for additional study. 

Results 

Results of the analysis revealed a total of seven identified taxa 

present in the combined wood, flotation, and macrofossil samples. They 

are presented here in Table 53. Although additional genera will be 

found in the data tables for each site, they are excluded from Table 53 

due to their uncarbonized state. Carbonization is the basic criterion 

used here, in all cases except one, for segregating those items more 

likely to pertain to cultural activity (carbonized) from those that are 

generally impossible to distinguish from modern counterparts and, there

fore, have ambivalent status (uncarbonized). 
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Table 53 
PLANT TAXA IDENTIFIED FROM THE EL PORTAL SITES 

Pinaceae 
Pinus sp., Pine. 
Pinus sp., cf. Pinyon Pine. 
Pinus cf. ponderosa, Yellow Pine. 

Cupressaceae 
Libocedrus decurrens Torr., Incense-cedar. 

Fagaceae 
Quercus sp., Oak. 
Quercus cf. chrysolepis, Canyon Oak. 

Lauraceae 
Umbellularia californica (Hook. & Arn.) Nutt., California laurel, 

Peppernut. 

The general and somewhat tentative results shown in Table 53 are 

the result of the limited yield of the flotation samples and the small 

sizes of the woods. The largest wood fragment measured 64 mm in length 

and was 27 mm in width. This was exceptional, for most of the pieces 

were smaller than a nickel. The incomplete nature of the modern wood 

collection also made absolute identifications uncertain or impossible. 

Results of the analyses are presented by site, with the woods tabulated 

separately from the plant macrofossils in Tables 54 through 60 at the 

end of this appendix. 

Flotation and Macrofossils (Tables 54-56) 

Most of the material recovered by means of the flotation process 

consisted of uncarbonized forest litter, presumably recent. The most 

abundant constituents were rootlets, insect exoskeleton fragments, pine 

needle sections, pine dwarf or spur shoots, fecal pellets of various 

types, grass florets and culms, leaves, and numerous tiny pieces of 

charcoal. Some uncarbonized seeds were also identified and included as 

"Additional Inclusions" in Tables 54 to 56 at the end of this appendix, 

with the objective of indicating the depth to which these recent intru-

sives may be transported by various natural agencies. 

Identified carbonized plant remains found in the flotation samples 

and the individually recovered macrofossil samples fall into two taxa, 

either pine or California laurel. Needles, spur shoots, and tabular 

271 



exfoliated plates of bark were identified as Pinus sp., while pieces of 

a large, distinctive, relatively thick-walled, round nut shell were 

unmistakably those of Umbellularia californica, the laurel or pepper 

nut. A few carbonized fragments of what appeared to be small, barrel-

shaped nutshells were also found, but they were too small and incomplete 

to be identified. 

Several species of pines are found within the boundaries of Yosem-

ite National Park. They played an important role in the economy of the 

Miwok inhabitants. Food was obtained from the cones and their nutri

tious, sweet, oily nuts, while the needles were employed as thatching, 

flooring, bedding, and tinder. Young shoots were also used in the con

struction of baskets (Barrett and Gifford 1933: 149-151, 229). 

It is unfortunate that the pine remains are so scant that it is 

impossible to equate them with cultural activity. These items would not 

have required distinctive modification by the Miwok prior to use and 

subsequent burning, which would make the carbonized end product indis

tinguishable from carbonized material created by naturally occurring 

forest fires. The fact that fires were not an unusual event in the val

ley, as both part of the forest ecology and aboriginal attempts to man

age animal and plant resources, also compounds the problem. Examination 

of an offsite flotation sample collected near 4-MRP-182 revealed the 

presence of carbonized spur shoots and numerous, tiny fragments of char

coal. This strongly suggests that the pine material from the flotation 

samples may be natural in origin. 

The presence of pepper nut seeds at three sites is of particular 

interest, as this nut and the fleshy fruit that surrounds it constituted 

a popular Miwok food item. The California laurel is one of seven tree 

species most characteristic of the Yosemite Valley and is widely dis

tributed among all land forms present (Heady and Zinke 1978: 13-14). 

The olive-size fruits were gathered by the Miwok and roasted in ashes 

prior to being eaten (Barrett and Gifford (1933: 163). Among the Yuki 

Indians of Mendocino County, the nuts are gathered in November. They 

are roasted in ashes, which are then sifted off, leaving the nuts to be 

cracked and eaten (Curtain 1957: 13). An interesting, detailed discus

sion of the nut and its use by the Yuki is given by Chestnut (1902: 350) 

and may reflect, to some degree, how it was used by the inhabitants of 

El Portal: 
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These nuts are thin-shelled and nearly spherical, being 
about one-half inch in diameter. They contain a large 
kernel and are surrounded by a fleshy covering which makes 
the fruit look very much like an olive. Both the flesh of 
the ripe fruit and the kernel are used for food, but the 
upper two-thirds of the former is rejected on account of 
the large amount of acrid oil which it contains. The 
taste is not at all disagreeable, as might be suspected. 
The kernel is altogether too acrid to eat until the nut 
has been thoroughly parched, and even then it has a slight 
pungency, which is, however, rather agreeable. It was 
difficult to find out to what extent and for what purpose 
the nuts are used for food, but a single family often uses 
3 or 4 bushels in one year, and many Indians have a con
siderable supply on hand throughout the whole of the year. 
Not more than a dozen or two are consumed at a single 
meal, and therefore it seems probable that they are used 
either as a relish, condiment, or stimulant. Several In
dians informed me that they often took a quantity of the 
nuts with them when they were forced to take long tramps 
through the woods or to go a long time without food. The 
Indians compare them with coffee, and indeed the parched 
fruit tastes considerably like that substance. They are 
never used, however, to make a drink of, although the bark 
of the root is so used, according to an intelligent half-
breed Concow. On the other hand, the kernel contains some 
starch and from 40 to 60 percent of a peculiar fatty oil 
which may have some food value. The nuts are roasted and 
eaten, often with clover, or are roasted, shelled, and 
pounded into a small mass, which on account of the large 
content of oil is easily molded. When so prepared it is 
called "bread" by the Yuki. 

Although the nutshells recovered from 4-MRP-182A and 4-MRP-250B 

were carbonized, it is difficult to evaluate them. The abundance of the 

tree, the ample opportunity for natural carbonization of fallen nuts, 

and the lack of association of the remnants with definite cultural fea

tures at these two sites would make it difficult to consider them by

products of Miwok activity. However, it is possible that discarded 

shells were collected and dumped on the midden heaps or were left by 

individuals enjoying a portable snack. This would particularly apply to 

4-MRP-250B, where the shells were found associated with a variety of 

aboriginal artifacts. The small size of the sample and the unknown 

extent of bioturbation in the middens make it impossible to be certain. 

The pepper nutshells found at 4-MRP-250C are another matter. Fif

teen fragments were found, 13 of which came from features identified as 

part of an ethnohistoric Miwok house (Chapter 3): Feature 1, a house 
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tloor; Feature 2, a hearth; and Feature 3, an ash pit. Nine of the 

shells came from either the hearth or the ash pit, a clear reflection of 

the preparation method discussed earlier. It would appear that as the 

nuts were cracked and eaten, some of the shells were spilled and left on 

the floor. One anomalous nutshell was found in Feature 2; it was the 

only unburned specimen in the sample of nutshells. 

The presence of these nutshells in the presumed ethnohistoric Miwok 

house reveals that the occupants retained their taste for pepper nuts 

despite the introduction of many new foods by Anglo settlers. Part of 

the reason for the nuts' persistence into historic times may be the ease 

with which they can be prepared. Many Indians quickly adopted flour and 

other Anglo goods that eliminated or reduced the laborious preparation 

processes of former staples like acorns and buckeyes (Aesculus sp.). 

These new goods caused the rapid decline in the production of many na

tive foods. 

Wood and Charcoal (Tables 57-60) 

Both soft and hard woods were identified in the sample of small 

charred and carbonized wood fragments recovered during excavations at 

sites 4-MRP-182A, 183B, 250B, and 250C. The softwoods or coniferous 

woods were represented by the pines and incense cedar. Most of the wood 

was assignable only to the genus level of Pinus sp. A few pieces fell 

in the range of P_. ponderosa, while a single small fragment from 4-MRP-

ZPUB may have come from a pinyon pine. One small fragment of incense 

cedar was recovered from 4-MRP-250B. 

Identifiable hardwoods consisted entirely of oaks. Two, and possi

bly three, species of oaks appear to be represented in the samples. It 

was impossible, however, to go beyond the generic level in most in

stances due to the lack of a complete selection of comparative oak sam

ples from El Portal. The absence of an adequately broad comparative 

base also prevented the identification of two distinct nonoak hardwood 

species that were placed in the "Unknown Hardwood" category. 

With the exception of five or six pieces of partially burnt wood, 

the remainder was thoroughly carbonized. A few pieces contained insect 

galleries and decayed areas, indicating that the tree had been dead for 

some time prior to being burnt. 
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Woods of pines, oaks, and incense cedar were of paramount impor

tance to the Miwok. Dead and down pine wood was used for fuel, while 

massive chunks of bark stripped from the dead trees were used to form 

the walls of granaries, sweat lodges, and some dwellings (Barrett and 

Gifford 1933: 199, 205, 208). Wood of various oak species was employed 

to make mush paddles, bowls, and for the framework for Northern Miwok 

cradleboards (Barrett and Gifford 1933: 210, 220, 234). Trunks of oak 

trees provided the support beams for houses and other structures (Bar

rett and Gifford 1933: 204), while the thick bark was preferred as a 

fuel for sleeping fires because the coals held heat for a long time 

(Barrett and Gifford 1933: 200). Dead oak trunks were sometimes made 

into foot drums that were placed in earth lodges or dance houses (Bar

rett and Gifford 1933: 201). Cedar wood was generally chosen for fash

ioning sinew-backed bows (Barrett and Gifford 1933: 215), while large 

cedar slabs were interchangeably used with pine in the formation of 

structure walls (Barrett and Gifford 1933: 198-199, 205, 207-208). The 

shredded bark was frequently used as a tinder for starting fires (Bar

rett and Gifford 1933: 195-196). 

One of the major problems in assessing the significance of the 

woods from El Portal is the generally small size of the pieces. Out of 

450 pieces examined, only two were actual cross sections of small 

branches that indicated the original size of the wood. The remainder 

offered no real size clues, making it difficult to address such ques

tions as, whether the large sample of oak recovered from 4-MRP-250C 

reflects burned support beams, firewood left in the structure, or the 

natural burning of locally abundant oaks. It is interesting to note the 

difference in woods recovered from the B and C loci of 4-MRP-250. These 

loci are adjacent to one another and yet B contains 75 percent pine and 

13 percent oak, while C yielded 59 percent oak and 12 percent pine (bark 

excluded). Again, this could reflect highly localized plant community 

variation, or it could suggest that the oak was deliberately chosen per

haps for the structural elements of the house in which much of it was 

found (see Table 60 at the end of this appendix). A larger sample size 

might shed some light on the problem and would reduce the degree of sam

pling bias. 
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m e bark fragments found were generally so small that no conclu

sions regarding their function were possible. They may be exfoliating 

plates from bark slab house walls at 4-MRP-250C, or simply spalls, 

naturally produced by neighboring pine trees. 

Basically, the results of the wood analysis reflect the dominance 

of pines and oaks in the Yosemite vegetation. At the time of Anglo dis

covery of Yosemite Valley, black oak (Q. kelloggii) and yellow pine were 

the most numerous and widespread trees. Modern suppression of fire has 

permitted an increase in numbers of oaks and pines, allowing them to 

invade meadows and create more dense forests, a situation that has per

petuated their dominance (Heady and Zinke 1978: 15). Such an overwhelm

ing natural dominance of the two genera will undoubtedly be reflected in 

the archeological record as well as in natural situations. Good cultur

al associations of woods, complemented by well-controlled paleoenviron-

mental data, could help resolve future questions regarding the signifi

cance of variable frequencies of woods of various species in archeolog

ical sites. 

Discussion and Conclusions 

This analysis of flotation, macrofossil, and wood samples from the 

El Portal sites has proven to be a modest but noteworthy success. The 

flotation and individually recovered macrofossil samples produced evi

dence of the utilization of a preferred Miwok plant food (pepper nuts) 

prepared in traditional fashion within a house found at 4-MRP-250C, and 

suggest that the nuts may have been consumed at 4-MRP-182A and 250B. 

Analysis of the carbonized woods yielded a predictably high percentage 

of oak and pine, a condition that requires larger samples to help deter

mine a natural or cultural origin. 

Despite the low numbers of carbonized plant remains, those present 

were, for the most part, in very good condition, as were almost all of 

the wood samples. Environmental conditions at El Portal appear to dif

fer significantly from those at nearby Wawona, where surviving macrofos-

sils had experienced serious erosion of surface characters (Huckell 

1981: 139). Despite the more favorable conditions at El Portal, there 

may be a bias based on the recovery of items that are resistant and dur

able, and, therefore, preserved. The decay of certain plant remains 
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might explain why, for example, no evidence was found for the exploita

tion of the acorn, the foundation of California Indian economy. The 

thin, leathery shells of acorns may be especially vulnerable to decompo

sition, particularly after being cracked by natural causes, animals, or 

people. It would be of interest to conduct some controlled decay stud

ies of acorn hulls to determine the rate of decay in a soil context, 

what factors expedite the decomposition process, and what role, if any, 

decayed acorns might play in midden formation. The literature suggests 

two additional reasons for the lack of large quantities of acorn hulls. 

Hulls might be expected because of the presence of bedrock mortars, 

which were used almost exclusively for acorn preparation. The Miwok 

cracked the acorns with a hammerstone and shelled them on a portable 

flat stone. This step in the preparation process could be carried out 

any place, not just in or around homes or sites where the preprocessed 

nutmeats were ground on the bedrock mortars. Acorn granaries were some

times located several miles from the owners' village (Barrett and Gif-

ford 1933: 208) . The nuts also may have been shelled at the granary 

site, using a portable mortar or other suitable stone, in order to 

reduce the volume or weight of the nuts taken back to the habitation 

site. The shells were discarded or sometimes burned, "as they made a 

very hot and lasting fire" (Barrett and Gifford 1933: 143). It might be 

useful to reduce acorn shells to ash to determine whether there are any 

distinctive criteria by which they might be distinguished and identi

fied. 

Clearly, flotation and wood/charcoal analysis have made a contribu

tion to the study of El Portal archeology. In spite of the modest na

ture of the results, they do indicate that macrofossil materials are 

present, and that they are in good condition. Such analysis should be a 

part of future archeological investigations in the area. In order for 

archeobotanical analyses to reach their fullest potential as research 

tools, however, it is necessary to plan the sampling strategy carefully 

and integrate it into the research design for the project. This should 

include taking samples from nonarcheological locations near the site 

under investigation, in order to assess what is essentially endemic in 

the local forest litter and soils. The degree of disturbance of the 

soil by insects, rodents, and geological forces must also be taken into 
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consideration. Good cultural contexts for samples are necessary to 

obtain unimpeachable associations that will reveal facts about the cul

tural activities under study. A larger sample size that could be 

obtained during a full-scale excavation, rather than a preliminary test

ing project, such as this, should yield more data and fewer supposi

tions. It is hoped that future researchers will continue to carry out 

archeobotanical studies in El Portal with these ideas in mind, so that 

the limits of these techniques can be explored and new interpretations 

formulated. 
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Table 54 
PLANT MACROFOSSILS: 4-MRP-182A, EU2* 

LEVEI 

A-2 

A-5 

A-12 

A-18 

A-24 

DEPTH (BD)** 

10-15 cm 

30-35 cm 

60-65 cm 

90-95 cm 

120-125 cm 

TOTAL 

SAMPLE 
VOLUME 
(ML) 

165 

150 

175 

160 

180 

UMBELLULARIA 
NUT.-'.SHELL 
FRAGMENTS 

1 

1 

NEEDLE 
SPUR 
SHOOTS 

4 

4 

TOTAL 

4 

0 

0 

0 

1 

' 5 

ADDITIONAL INCLUSIONS 

4 seeds Sambucus sp.; 1 nut Pinus cf. pon-
derosa; numerous seeds Silene sp. 

* All materials derive from flotation samples. 
** Datum is 5 cm above present ground surface. 



Table 55 
PLANT MACROFOSSILS: 4-MRP-250B, EU1 

CO 

o 

LEVEL 

A-2 

A-8 

B-2 

B-8 

B-14 

DEPTH (BS) 

5-10 cm 

25-30 cm 

65-70 cm 

95-100 cm 

125-130 cm 

SAMPLE 
VOLUME 

100 ML 

125 ML 

125 ML 

110 ML 

115 ML 

UMBELLULARIA 
NUTSHELL 
FRAGMENTS 

1 

PINE 
NEEDLE 
FRAGMENTS 

12 

TOTAL 

I 

12 

0 

0 

0 

ADDITIONAL INCLUSIONS 

2 nutshell fragments Pinus cf. ponderosa; 
10 seeds Sllene sp.; 1 seed fragment 
cf. Montla sp. 

3 seed fragments cf. Montia sp. 

B-2* 

B-3* 

B-5* 

65-70 cm 

70-75 cm 

80-85 cm 

TOTAL 

1 

1 

1 

4 12 

1 

1 

1 

16 

* Recovered individually during excavation; remaining data obtained from flotation samples. 



Table 56 
PLANT MACROFOSSILS: 4-MRP-250C, EU1 

03 

* Flotation sample and individual recovery sample combined. 
Feature 1 flotation sample = 550 ml. 
Feature 3 flotation samples = 415 ml and 435 ml. 
Feature 4 flotation samples = 325 ml and 285 ml. 

** Datum is 15 cm above present ground surface 

LEVEL 

Feature 1* 

Feature 2 

Feature 3* 

Feature 4* 

B-4 

B-ll 

B-24 

B-27 

TOTAL 

DEPTH (BD)** 

(house floor) 

(ash pit) 

(hearth) 

(pit) 

61-66 cm 

96-101 cm 

161-166 cm 

176-181 cm 

UMBELLULARIA 
NUTSHELL 
FRAGMENTS 

4 

8 

1 

1 

1 

15 

PINE 
NEEDLE 
FRAGMENTS 

10 

10 

NEEDLE 
SPUR 
SHOOTS 

1 

1 

PINE 
BARK 

5 

5 

UNIDENTIFIED 
NUTSHELL 

2 

2 

TOTAL 

5 

8 

1 

10 

6 

2 

I 

0 

33 

ADDITIONAL INCLUSIONS 

8 festucoid grass 
spikelets; 2 seeds 
Silene sp.; 2 seeds 
Leguminosae 

1 seed Silene sp. 

1 seed Cercis occiden-
talis 



Table 57 
BURNED AND PARTIALLY BURNED WOOD FRAGMENTS: 

4-MRP-182A, EU1 and 2 

T a b l e 58 

BURNED AND PARTIALLY BURNED WOOD FRAGMENTS: 
4-MRP-183B, EU1 

LEVEL DEPTH (BS) PINUS SP. QUERCUS SP. TOO SMALL; NO ID TOTAL 

A - l 0-10 cm 2 2 

A-2 10-20 cm 18 1 1 20 

B - l 40 -50 cm 13 1 14 

TOTAL 33 1 2 36 
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TOO 
PINUS PINUS CF. QUERCUS UNKNOWN SMALL; 

LEVEL DEPTH (BD) SP. PONDEROSA SP. HARDWOOD NO ID TOTAL 

EU1 
A-29 145-150 cm 4 4 

EU1 
A-30 150-155 cm 1 3 4 

EU1 
A-32 160-165 cm 3 4 7 

EU2 
A-4 20-25 cm 1 1 

EU2 
A-13 65-70 cm 1 1 

EU2 
A-14 70-75 cm 1 1 

EU2 
A-21 105-110 cm 2 2 6 10 

TOTAL 8 2 5 6 7 28 



T a b l e 5 9 : BURNED AND PARTIALLY BURNED WOOD FRAGMENTS: 4-MRP-250B, EU1 

to 
CO 

PINUS PINUS CF. PINUS S P . , PINUS SP. LIBOCEDRUS UNKNOWN QUERCUS QUERCUS CF. UNKNOWN TOO SMALL; 

LEVEL DEPTH (BS) SP. PONUEKOSA CF. PINYON BARK DECURRENS SOFTWOOD SP . CIIKYSOLEPIS HARDWOOD NO ID TOTAL 

A - l 0 - 5 cm 8 8 

A-2 5 -10 cm 2 2 1 5 

A-3 1 0 - 1 5 cm 1 1 

A-4 1 5 - 2 0 cm 6 1 1 ' 8 

A-5 2 0 - 2 5 cm 3 1 1 2 7 

A-6 2 5 - 3 0 cm 4 2 6 

A-7 3 0 - 3 5 cm 20 1 1 2 4 3 31 

A-8 3 5 - 4 0 cm 44 1 45 

A-9 4 0 - 4 5 cm 9 9 

A-10 4 5 - 5 0 cm 34 34 

A-11 5 0 - 5 5 cm 19 19 

A-12 5 5 - 6 0 cm 4 5 9 

B - l 6 0 - 6 5 cm 3 1 1 5 

B-2 6 5 - 7 0 cm 6 2 9 17 

B-3 7 0 - 7 5 cm 1 3 L 2 7 

B-5 8 0 - 8 5 cm 5 1 1 3 10 

B-6 8 5 - 9 0 cm 3 3 1 2 9 

B-8 9 5 - 1 0 0 cm 3 1 4 

B-9 1 0 0 - 1 0 5 cm 1 1 

TOTAL 104 6 7 1 5 L 5 29 1 4 18 2 35 



00 

Table 6 0 : BURNED AND PARTIALLY BURNED WOOD FRAGMENTS: 4-MRP-250C, EU1 

PINUS PINUS SP. UNKNOWN QUERCUS QUERCUS OF. UNKNOWN TOO SMALL; 

LEVEL DEPTH (BD) SP . BARK SOFTWOOD SP. CURYSOLEPIS HARDWOOD NO ID TOTAL 

A-3 2 5 - 3 0 cm 2 2 

Fea ture 1 ( f loor) 1 18 19 

Feature 2 (ash p i t ) 2 9 11 

Feature 3 (hearth) 7 2 9 18 

B-l 46-51 cm 3 3 

B-3 56-61 cm 6 4 10 

B-5 66-71 cm 2 2 3 1 2 10 

B-6 71-76 cm 24 24 

B-10 91-96 cm 1 1 2 

B-13 1 0 6 - 1 1 1 cm 3 3 

B-14 111 -116 cm 1 1 

B-15 116-121 cm 6 1 7 

B-16 121-126 cm 2 3 5 

B-17 126-131 cm 5 1 3 1 10 

B-18 131-136 cm 1 1 

B-l9 136-141 cm 2 2 

B-21 146-151 cm 1 1 

B-22 151-156 cm 3 1 2 1 7 

B-24 161-166 cm 3 1 4 

B-25 166-171 cm 1 2 3 

B-27 176-181 cm 2 5 1 8 

TOTAL 13 34 1 67 2 18 16 151 



Appendix I 

PHYSIO-CHEMICAL ANALYSIS OF ARCHEOLOGICAL SOILS 

IN EL PORTAL, YOSEMITE NATIONAL PARK, CALIFORNIA 

by 

Elvia E. Niebla 

and 

George E. Carter 

Introduction 

The following is a report of the soil analyses of samples from 

three archeological sites at El Portal, Yosemite National Park (4-MRP-

182, 250, and 382). The analyses were done in the fall of 1981 for the 

purpose of characterizing the soil matrix of the sites, in terms of its 

physical and chemical constituents and their relative abundance. This 

characterization, together with studies of the archeological assemblages 

recovered, may help in assessing the nature of human occupation at these 

sites. Comparison of the concentration of the constituents in the soil 

from the sites with those in the surrounding native soils can also help 

future studies to distinguish between culturally and nonculturally in

fluenced areas. 

Previous Work 

Soil scientists view soil as a three-dimensional natural body with 

distinct characteristics, resulting from five principal formation proc

esses: climate, parent material, topography, time, and living organisms 

(Brady 1974). Archeological soils are distinct in that they are direct

ly or indirectly influenced to a great degree by human beings. As such, 

they have the potential for providing information about past human 

activity. A major goal of this study is to determine which chemical 

characteristics can be correlated with human influence at archeological 

sites in El Portal. 

An introduction to soils in archeological sites can be found in the 

books of Cornwall (1958), Limbrey (1975), and Shackley (1975). There 
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have also been numerous papers on the application of soil studies to di

verse archeological concerns (for example, Davidson 1973; Weide 1966; 

Provan 1971; Arrhenius 1963; Cook and Heizer 1965). From these studies, 

it is evident that soil analysis can yield significant information con

cerning archeological sites. In general, the elements that have been 

most frequently associated with human activity have been calcium and 

phosphorus. Hewitt (1976) has demonstrated that phosphorus, in particu

lar, can be linked with archeological sites in Yosemite. Hydrogen ion 

concentration (soil pH) has also been studied since anomalously high pH 

readings have indicated areas of archeological significance (Weide 

1966). 

Methods and Techniques 

Chemical analysis of soils involves the measurement of the quantity 

of different ions. These ions in soils may be present either dissolved 

in soil solution, bound to the exchange complex of the soil (exchangea

ble ions), or found in the soil molecular structure (nonexchangeable 

ions). Most field soil testing kits were developed for agricultural 

purposes and measure only the ions available to plants. Such measure

ments, therefore, relate only to the ions in soil solution or in the 

exchange complex (Bidwell 1974). 

For archeological purposes, these tests do not always present a 

complete picture. Phosphates, one of the components most frequently 

associated with archeological sites, are often found in a nonexchange

able form, and are not measured by field soil testing kits. Thus, in 

this study, the process of perchloric digestion was used to prepare the 

samples so that the total amount of each element present could be mea

sured. Atomic absorption spectrophotometry was used to measure iron, 

manganese, copper, zinc, aluminum, calcium, magnesium, potassium, and 

sodium. Phosphorus was measured by a colorimetric method. The total 

organic matter was analyzed by the Walkley-Black method (Allison 1965). 

In determining the soil pH, we chose to use the standard procedure 

of Black and others (1965), using 10 g soil per 20 ml diluent, and 

determining pH in both distilled H O and 0.01 M CaCl . Data from Goh's 

(1972) work, where he measured the pH of archeological midden in both 
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water and a .01 M CaCl solution, show a variation of 1 pH unit between 

the two solutions. 

The physical measurements taken on the samples included particle 

size and color determination. The Munsell color notation was used for 

color evaluation (Munsell Color Company 1971). The hydrometer method 

(Day 1965) was used for the particle size analysis. 

The samples for this study were collected in the field, by Archeol-

ogist Scott Carpenter, from both the archeological excavation units and 

several offsite locations. Two excavation units, 4-MRP-250B, EU1, and 

4-MRP-250C, EU1, were sampled at 5-cm intervals, and a complete analysis 

was done at 10-cm intervals. The other two units, 4-MRP-382A, EU1, and 

4-MRP-182, EU1, were sampled at greater intervals (every 30 cm and every 

20 cm, respectively). The rest of the samples analyzed came from vari

ous areas within El Portal, that were near but outside the boundaries of 

archeological sites. These native soil samples were used for comparison 

of chemical constituents with the archeological soils. Data for all of 

the samples analyzed are presented in Tables 64 to 68, at the end of 

this appendix. 

Results and Discussion 

Native Soil. The native soil of El Portal has been previously 

classified as a loamy sand to sandy loam (Hewitt 1976), and this was 

confirmed in the offsite samples collected in the present study (Table 

68 at the end of this appendix). This soil has developed from a decom

posing granitic substratum and, consequently, includes a relatively high 

percentage of gravels and stony inclusions. The color of the soil 

ranges from lighter shades of brown to a very dark, grayish brown; pH 

values indicate that it is neutral to slightly acidic. In most areas, 

this soil is shallow, and profiles are rarely greater than 50 cm. 

To place the chemical characteristics of the native El Portal soil 

in perspective, Tables 61 and 62 are presented here, utilizing data pub

lished by Brady (1974). These tables present the expected ranges of 

various constituents in typical mineral or peat surface soils and com

pare these with values obtained from the offsite surface samples in El 

Portal. As can be seen in these tables, the native soil samples from El 

Portal are generally within the expected range of a mineral surface 

soil. 
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Table 61 
TOTAL AMOUNTS OF ORGANIC MATTER AND PRIMARY NUTRIENTS 

PRESENT IN TEMPERATE REGION MINERAL AND PEAT SURFACE SOILS* 

NUTRIENT 

Table 62 
RANGE IN MICRONUTRIENT CONTENT COMMONLY FOUND IN SOILS AND 
A SUGGESTED ANALYSIS OF A REPRESENTATIVE SURFACE SOIL* 

PERCENT yg/g 

SUGGESTED ANALYSIS 
OF A REPRESENTATIVE 
SURFACE SOIL (yg/g) 

EL PORTAL 
NATIVE SURFACE 
SOIL (yg/g) 

Iron (Fe) 

Manganese (Mn) 

Zinc (Zn) 

Copper (Cu) 

0.500 -5 .000 

0.020 -1 .000 

0.001 -0 .025 

0.0005-0.015 

5,000-50,000 

200-10,000 

10- 250 

5- 150 

25,000 

2,500 

100 

50 

29,100-41,900 

418- 501 

76- 112 

35- 49 

*Except for the data from El Portal, this material is from Brady (1974). 

ho 
00 
00 

RANGES THAT MINERAL SURFACE SOIL PEAT EL PORTAL 
ORDINARILY MAY HUMID REGION ARID REGION SURFACE NATIVE SURFACE 

CONSTITUENTS BE EXPECTED (%) SOIL (%) SOIL (%) SOIL (%) SOIL (%) 

Organic Matter 0.40-10.00 4.00 3.25 80.00 1.9 -4.6 (10.4) 

Nitrogen (N) 0.02- 0.50 0.15 0.12 2.50 no data 

Phosphorus (P) 0.01-0.20 0.04 0.07 0.09 .10- .19 

Potassium (K) 0.17- 3.30 1.70 2.00 0.08 .39- .83 

Calcium (Ca) 0.07- 3.60 0.40 1.00 2.80 .22- .50 

Magnesium (Mg) 0.12- 1.50 0.30 0.60 0.30 .56- .82 

Sulfur (S) 0.01- 0.20 0.04 0.08 0.60 no data 



Archeological Soils. Although the sediment samples collected from 

the different sites vary considerably, they share a number of physio-

chemical characteristics, some of which distinguish them from the sur

rounding native soil. Comparisons between each of the sites and the 

offsite samples for the various constituents measured are made here in 

Table 63. 

The texture of the soil at the archeological sites is within the 

same range as the native soil, from sandy loam to loamy sand. The color 

of the soil is also of the same hue as the offsite samples (Munsell 2.5 

Y) , but chroma and value indicate that the site sediments are generally 

darker. This color difference has been used in the past to locate and 

describe archeological sites in Yosemite (Bennyhoff 1956; Fitzwater 

1962; Napton 1978) and appears to be a result of organic matter content. 

Organic matter in most of the archeological soils is two to three times 

greater than in the offsite samples (see Table 63). The darkest soil, 

which is at site 4-MRP-182A, contains the greatest amount of organic 

matter throughout its profile. As is normal for most soils, the organic 

content of the sites decreases gradually with depth, and this is often 

associated with a color change (further supporting the association of 

color with organic matter content). It is interesting to note that two 

offsite samples (III and IV, see Table 68) selected for analysis because 

of their dark color also exhibit relatively high percentages of organic 

matter. In this regard, it should be stated that neither color nor 

organic matter alone is sufficient to distinguish archeological sites 

from nonsite areas in El Portal. The archeological sites do, however, 

contain elevated percentages of organic matter to a considerably greater 

depth than is normal for most soils. They are not, however, classified 

as rich peat soils, which contain a much higher percentage of organic 

material (see Table 61). 

In most cases, the hydrogen ion concentration of the site is lower 

than the regional soil, giving a higher pH reading (more basic) regard

less of which method of determination was employed (Table 63). This was 

true of all of the offsite samples, except the profile sampled near site 

4-MRP-250C (offsite samples II A-D) which contained pH readings more 

similar to those obtained from the sites. These values are considered 

anomalous, and they may be due to the proximity of this area to the site 
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Table 63 

RANGES OF CHEMICAL VALUES FOR EL PORTAL 
ARCHEOLOGICAL AND NATIVE SOIL SAMPLES 

PH 
(H20) 

pH 
(CaCl 2 ) 

OM 
% 

TOT P 

% 

TOT F e 
% 

Ca 
% 

Mg 

% 

K 
% 

A l 
% 

Na 

y g / g 

Mn 

y g / g 

Cu 

y g / g 

Zn 

y g / g 

O f f s i t e * 
(NATIVE SOIL) 

6 . 1 - 5 . 8 
( 7 . 4 ) 

5 . 4 - 5 . 2 
( 6 . 3 ) 

4 . 6 - 1 . 9 
( 1 0 . 4 ) 

. 1 9 - . 1 0 

4 . 2 - 2 . 9 

. 3 8 - . 2 2 
( . 5 0 ) 

. 8 2 - . 5 6 

. 8 3 - . 3 9 

5 . 9 - 2 . 4 

540-335 

501-418 

49-35 

112-76 

4-MRP-182A 
i EU1 

7 . 8 - 7 . 3 

7 . 2 - 6 . 0 

8 . 4 - 3 . 0 

. 9 2 - . 4 0 

3 . 6 - 3 . 0 

. 9 0 - . 3 9 

. 6 8 - . 6 1 

. 7 0 - . 6 0 

3 . 4 - 2 . 9 

450-315 

1 ,180-654 

115-80 

260-161 

4-MRP-250B 
EU1 

7 . 8 - 7 . 3 

7 . 3 - 5 . 8 

7 . 7 - 1 . 0 

. 2 4 - . 0 6 

2 . 8 - 1 . 7 

. 7 2 - . 2 4 

. 7 6 - . 5 4 

. 7 4 - . 5 6 

3 . 6 - 2 . 7 

506-286 

478-314 

38-26 

355-42 

4-MRP-250C 
EU1 

8 . 1 - 6 . 9 

7 . 9 - 6 . 5 

7 . 7 - . 8 1 

. 5 6 - . 0 8 

2 . 3 - 1 . 6 

1 . 4 - . 4 8 

. 6 4 - . 4 8 

. 7 0 - . 4 0 

3 . 0 - 2 . 3 

432-254 

602-322 

32-22 

250-39 

4-MRP-382A 
EU1 

6 . 8 - 6 . 3 

5 . 3 - 5 . 1 

5 . 1 - 3 . 6 

. 2 0 - . 1 6 

3 . 4 - 3 . 0 

. 2 5 - . 0 9 

. 6 3 - . 5 9 

. 5 6 - . 5 0 

3 . 4 - 3 . 9 

445-300 

624-414 

55-42 

120-103 

*Values in () are extreme and probably anomalous. 
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itself. Site 4-MRP-250C, on the basis of artifact yield, seemed to he a 

major, long-term occupation area, and it is likely that much of the sur

rounding area was influenced to some degree by this occupation. Of spe

cial interest is that fact that the dark, organic rich, offsite samples 

mentioned above (III and IV) both had low pH readings, definitely out

side the range of the archeological sites. 

As predicted from previous studies, both phosphorus and calcium 

were present in significantly greater amounts in sites 4-MRP-250C and 

182A than in the native soils. Sites 4-MRP-250B and 4-MRP-382A were 

considerably less distinctive in this regard. The larger amounts of 

calcium in the former two sites, in conjunction with the generally lower 

levels of aluminum, could account for the higher pH. An increased quan

tity of calcium and phosphorus in the soil, in turn, may have been the 

result of decomposing bone. Bone is present in substantial quantities 

in three of the excavation units sampled (4-MRP-182, EU1; 4-MRP-250B, 

EU1; 4-MRP-250C, EU1). 

Of the remaining elements, the archeological soils tend to contain 

about the same or slightly lower amourfts than the off site samples. The 

higher percentage of organic matter at the sites might have caused sev

eral of these elements to be kept in solution, making them more suscep

tible to leaching and, consequently, less well represented. One note

worthy exception is zinc, which occurs in abnormally high concentrations 

in various levels of the sites. Site 4-MRP-182A, especially, contains 

consistently high readings of this element (Table 61). In landfill 

leachate studies (Korte et al. 1976), zinc was one of the elements that 

leached out of the soil most readily. The high content of zinc, there

fore, is not to be expected and is probably related to human activity. 

One source of zinc is nutshells, which, if ethnographic reports are cor

rect, may have been deposited at these sites in abnormally high amounts. 

Further work is recommended in order to determine the relationship of 

zinc with human activities. 

From Table 63, it is clear that while archeological sites vary from 

the offsite localities in a general and consistent fashion, intersite 

variability also exists. The soil from site 4-MRP-182A, for example, is 

unique among all the soil samples in its high levels of manganese (Mn) 

and Copper (Cu). It is not clear why these two elements are present in 
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sucn abundance, but the reason may be related to historic mining activi

ties in the Rancheria Flat area. In the absence of an offsite sample 

from the immediate area, it is impossible to determine whether these 

values are limited to this archeological site or characterize the Ranch

eria Flat locality in general. The relatively high values of copper at 

4-MRP-382A, located upslope from 4-MRP-182A, may indicate that it is a 

local geographic phenomenon. 

Site 4-MRP-250C is notable for its consistently high values of cal

cium. This is also the site which contained the greatest number of fau-

nal remains (see Appendix F). Two peaks of this element occur in the 

profile, one at Levels B-1 and B-3, the other from Levels B-29 to B-35 

(see Table 66 at the end of this appendix). The first of these accumu

lations corresponds to the soil around and just beneath an ethnohistoric 

house floor (Feature 1) identified at this site (see Chapter 3). The 

second peak does not correspond to any discernible archeological fea

tures and may be the result of leaching from above. 

Of the four sites analyzed, 4-MRP-382A showed the least variation 

from the native soil. It has the lowest pH of all the sites studied, 

and the organic matter content is also reduced. Calcium and phosphorus 

levels at the site are well within the range of the offsite samples and 

significantly lower than those at the other sites. It Is suggested from 

these data that 4-MRP-382A may not have been strongly influenced by 

human activity. This conclusion correlates with the small quantity and 

limited variety of cultural materials from the various excavation units 

at this site. There was also an absence of faunal remains at this site 

which might have resulted from the lower pH, causing the bone to decom

pose at an increased rate. However, if that had been the case, an accu

mulation of phosphorus would be expected, inasmuch as there is evidence 

that leaching of phosphorus is insignificant at any pH level (Cook and 

Heizer 1965). The low amounts of both phosphorus and calcium would 

appear to indicate that faunal remains were never an important element 

of the archeological residue at 4-MRP-382A. 

Conclusions 

From the data collected in this study, certain characteristics can 

be attributed to archeological soils in El Portal. These soils have a 
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generally uniform texture, ranging from loamy sand to sandy loam. Color 

(hue) tends to be uniform throughout the profile, becoming slightly 

lighter (value) with depth. The dark color which is characteristic of, 

but not unique to, archeological sites may be attributed to the large 

percentage of organic matter, which is two to three times greater than 

in most offsite soils. Total amounts of phosphorus and calcium in the 

soil from the sites are about two to five times greater than in the sur

rounding native soil. Of the trace elements, zinc was of particular 

interest because it appeared to have sporadically high concentrations in 

various levels of the archeological sites. Finally, the hydrogen ion 

concentration of the sites is generally lower than in the offsite soil, 

giving a higher pH reading (more basic). 

From these results and a brief literature review, it would appear 

that certain soil analyses can be used to distinguish between cultural 

and noncultural areas in El Portal. In particular, we suggest that a 

combination of analyses of soil color, organic matter content, pH, phos

phorus, and calcium will prove most useful. It is also recommended that 

further work be carried out in regard to zinc, in order to determine the 

cause of fluctuations in the amount of this element at the various 

sites. 

Finally, considering those physical and chemical indicators that 

have been seen to correlate with the archeological soils in El Portal 

(color, pH, organic matter, calcium, phosphorus, and perhaps zinc), it 

might be possible to determine the relative degree of human influence at 

the various sites by examining the relative expression of the various 

characteristics. In other words, the soils of sites might be ranked by 

how much they differ from the native soil. While preliminary in nature, 

our analyses, in this regard, suggest that 4-MRP-182A and 250C were the 

loci of greatest human influence and 4-MRP-382A the least. Site 4-MRP-

250B falls somewhere in between. This relative ranking is in agreement 

with the evaluation of these sites on the basis of the artifact assem

blages and other data sets analyzed in this report. Caution must be 

exercised in making these correlations, however, until there is greater 

understanding of the variable of time. Several ions may be reduced in 

abundance through leaching and removal by plant and animal life over 

time, and, in this way, the archeological soil may, in effect, "revert" 
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to a more native-like soil. It is interesting to note in this regard 

that obsidian hydration analyses at 4-MRP-382 tentatively suggest a 

greater age for this site than the other sites (Appendix C). If this is 

true, age may be a factor contributing to the less distinctive nature of 

the soil at this site. 
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T a b l e 64 SOIL ANALYSIS: 4-MRP-182A, EU1 

SAMPLE GRAVEL F/C SAMI) SILT CLAY pH pH O.M. TOT P TOT Fe Ca Mg K Al Na Mn Cu En 
LEVEL CM-BD (gins) COLOR (X) SAND (X) (%) (X) TEXTURE H O C a C ^ (X) (X) (X) (X) (X) (X) (X) ( | i g / g ) ( n g / g ) ( w g / g ) ( n g / g ) 

A - l 5 -10 1 ,271 2 . 5 Y 3 /2 3 3 . 9 0 . 6 7 7 5 . 9 1 3 . 9 1 0 . 2 Sandy 7 . 4 0 6 . 7 5 8 . 4 3 0 . 6 4 3 . 3 3 0 . 6 8 0 . 6 7 0 . 6 4 3 . 2 0 450 936 118 260 
loam 

A-3 15-20 205 5 Y 2.5/2 23.4 0.74 78.8 15.3 5.92 Sandy 6.64 0.56 3.25 0.57 0.61 0.60 2.92 355 870 102 249 
loam 

A-7 35-40 242 5 Y 2 .5 /2 24.1 0.62 77.4 14.9 7.66 Sandy 7.16 0.66 3.06 0.74 0.66 0.69 3.15 415 1,020 107 258 

loam 

A-9 45-50 5 Y 2.5/2 7.31 6.15 

A-U 55-60 267 5 Y 2 .5 /2 24.8 0.67 80.6 12.5 6.95 Loamy 7.24 0.73 3.23 0.90 0.66 0.70 3.15 405 1,020 135 256 

sand 

A-13 65-70 5 Y 2 .5 /2 7.30 6.00 

A-15 75-80 201 5 Y 2 .5 /2 29.9 0.74 83.7 12.5 5.92 Loamy 7.67 0.80 3.40 0.82 0.64 0.63 2.97 360 1,180 155 269 

sand 

A-17 85-90 5 Y 2 .5 /2 7.30 6.30 

A-19 95-100 152 5 Y 2 .5 /2 28.4 0.68 81.2 15.5 3.37 Loamy 7.16 0.92 3.21 0.90 0.68 0.65 3.08 380 1,026 134 248 
sand , 

A-23 115-120 189 5 Y 2.5/2 17.4 0.63 80 .1 13.0 6.88 Loamy 6.96 0.78 3.39 0.74 0.68 0.62 3.20 365 1,068 114 252 

sand 

A-25 125-130 5 Y 2 .5 /2 7.50 6.15 

A-27 135-140 279 5 Y 2 .5 /2 19.4 0.66 83.5 11.0 5.43 Loamy 6.16 0.70 3.45 0.68 0.64 0.58 2.98 330 1,002 106 226 

sand 

A-29 145-150 5 Y 2 .5 /2 7.30 6.68 

A-31 155-160 306 5 Y 2.5/2 18.0 0.68 84.5 10.3 5.24 Loamy 7.45 6.60 4.04 0.53 3.65 0.50 0.68 0.64 3.25 315 802 96.5 200 

sand 

A-35 175-180 206 2.5 Y 4/2 18.4 0.61 86.7 9.82 3.45 Sand 3.03 0.40 3.42 0.39 0.68 0.65 3.48 420 654 80.0 161 

IS-2 185-190 2.5 Y 4/2 7.80 7.20 
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TabLe 6 5 SOIL ANALYSIS: 4-MRP-250B, EUi 

SAMPLE GRAVEL F/C SAND SILT CLAY pH pH O.M. TOT P TOT Fe Ca Mg K Ai N a M n C u Z n 

LEVEL CM-BS (gma) COLOR (Z) SAND (Z) (Z) (Z) TEXTURE HO CaCL2 (Z) (Z) (Z) (Z) (Z) (Z) (Z) (pg/g) (pg/g) ( , l g / g ) ( u g / g ) 

A-l 0-5 2,594 2.5 Y 3/2 26.8 L.07 76.5 17.2 6.05 Loamy 6.95 6.22 7.77 0.24 1.96 0.58 0.60 0.54 3.60 362 392 26.0 78.8 
10 YR 3/2 sand 

A-3 10-15 1,533 2.5 Y 3/2 26.9 1.01 77.0 16.0 7.00 Loamy 6.50 5.94 5.17 0.18 1.72 0.42 0.54 0.46 3.32 286 314 24.0 46.0 
sand 

A-5 20-25 1,849 2.5 Y 3/2 36.8 1.16 80 .1 13.4 6.50 Loamy 6.30 5.88 6.68 0.20 2.44 0.56 0.68 0.66 3.22 410 472 38.0 82.6 
sand 

A-7 30-35 1,871 2.5 Y 3/2 21.3 1.00 76.6 16.9 6.46 Loamy 6.60 6.08 2.25 0.19 2.47 0.72 0.64 0.60 3.18 416 478 34.0 76.0 
sand 

A-9 40-45 2,402 2.5 Y 3/2 18.4 1.08 77.8 14.9 7.30 Loamy 6.19 6.95 4.88 0.16 2.35 0.50 0.62 0.54 3.02 444 470 28.0 90.0 
sand 

A- l i 50-55 2,153 2.5 Y 3/2 29.3 1.07 82.2 11 .1 6.70 Loamy 7.20 6.60 3.79 0.14 2.53 0.50 0.70 0.66 3.10 428 476 30.0 70.6 
sand 

B-l 60-65 2,016 2.5 Y 4/2 25.8 1.12 79.7 14.2 6.14 Loamy 6.98 6.40 2.60 0.11 1.98 0.40 0.58 0.50 2.90 440 358 28.0 290 
10 YR 3/3 sand 

B-2 65-70 1,903 2.5 Y 4/2 26.3 0.98 80.9 14.1 4.98 Loamy 7.23 6.40 2.48 0.10 1.99 0.28 0.56 0.52 2.76 304 328 28.0 42.0 
10 YR 3/3 sand 

B-4 75-80 1,935 10 YR 3/3 27.6 1.14 82.4 12.5 5.09 Loamy 7.20 6.50 2.20 0.10 2.59 0.38 0.70 0.60 3.26 368 432 30.0 76.8 
2.5 Y 4/2 sand 

B-6 85-90 1,983 2.5 Y 4/2 29.4 0.90 79.1 13.6 7.30 Loamy 7.25 6.50 2.14 0.08 2.69 0.36 0.74 0.62 3.34 368 426 32.0 62.6 
sand 

B-8 95-100 2,223 2.5 Y 4/2 25.8 0.95 79.7 13.5 6.80 Loamy 7.75 7.30 1.82 0.08 2.60 0.52 0.76 0.58 3.26 506 414 30.0 355 
sand 

B-10 105-110 2,324 2.5 Y 4/2 29.8 0.93 77.5 17.8 4.73 Loamy 7.15 6.80 1.68 0.08 2.70 0.24 0.74 0.56 3.50 324 458 30.0 63.0 
sand 

B-12 115-120 1,364 2.5 Y 4/2 19.9 1.07 79.5 13.7 6.80 Loamy 7.10 6.56 1.41 0.07 2.66 0.30 0.74 0.74 3.30 340 416 30.0 69.2 
sand 

B-14 125-130 2,007 2.5 Y 4/2 21.0 0.94 79.2 15.L 5.71 Loamy 7.45 6.70 1.31 0.07 2.85 0.42 0.76 0.72 3.52 452 426 32.0 180 
sand 

B-16 135-140 1,789 10 YR 3/3 24.0 1.06 80.6 16.2 3.19 Loamy 7.85 7.26 1.12 0.07 2.56 0.40 0.72 0.66 3.20 496 374 26.0 106 
sand 

C-2 145-150 1,812 10 YR 4/3 23.2 1.02 81.4 14.0 4.62 Loamy 7.40 6.62 1.02 0.06 2.61 0.34 0.72 0.70 3.32 350 384 28.0 58.4 
sand 
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T a b l e 66 SOIL ANALYSIS: 4 -MRP-250C, F.U1 

SAMPLE GRAVEL F/C SAND SILT CLAY pH pH O.M. TOT P TOT Fe Ca Mg K Al Na Mn Cu Zn 
LEVEL CM-BD (gras) COLOR (Z) SAND (%) (Z) (Z) TEXTURE 1^0 CaCL2 (Z) (Z) (Z) (Z) (Z) (Z) (Z) (i.g/g) (Pg/g) (pg/g) (pg/g) 

A-l 15-20 2,451 2.5 Y 3/2 22.7 1.34 73.5 20.3 6.22 Sandy 6.90 6.55 6.95 0.37 2.17 0.82 0.62 0.62 2.88 374 532 30.0 82.2 
loam 

A-3 25-30 1,397 2.5 Y 3/2 17.2 1.34 74.4 17.5 8.10 Sandy 7.30 6.89 7.77 0.39 1.82 0.86 0.52 0.54 2.82 432 548 28.0 84.4 
loam 

A-5 35-40 1,372 2.5 Y 3/2 14.8 1.42 74.7 17.6 7.70 Sandy 7.29 6.90 6.54 0.40 1.67 0.82 0.52 0.54 2.50 318 546 30.0 85.0 
loam 

B-l 46-51 1,085 2.5 Y 3/2 50.7 1.36 73.8 19.1 7.08 Sandy 7.60 7.20 6.24 0.56 1.65 1.36 0.48 0.50 2.33 392 538 28.0 79.8 
loam 

B-3 56-61 1,296 2.5 Y 3/2 15.4 1.16 71.6 19.9 8.49 Sandy 7.65 7.30 5.98 0.46 1.71 1.24 0.48 0.52 2.58 364 582 28.0 86.4 
loam 

B-5 66-71 1,550 2.5 Y 3/2 14.9 1.22 73.3 18.2 8.56 Sandy 7.60 7.20 5.07 0.43 1.68 0.76 0.48 0.48 2.42 406 572 30.0 178 
loam 

Ii-7 76-81 1,057 2.5 Y 3/2 20.2 1.16 76.4 16.2 7.40 Sandy 7.70 7.25 4.60 0.40 1.74 0.80 0.52 0.56 2.62 330 548 30.0 74.0 
loam 

B-9 86-91 1,659 2.5 Y 3/2 17.9 1.23 74.8 16.7 8.46 Sandy 7.60 7.43 4.44 0.39 1.94 0.96 0.54 0.50 2.82 254 480 24.0 106 
loam 

B-l1 96-101 1,563 2.5 Y 3/2 16.3 1.22 74.3 17.2 8.54 Sandy 7.45 7.20 4.03 0.36 2.02 0.82 0.58 0.58 2.92 342 486 26.0 101 
loam 

B-13 106-111 1,941 2.5 Y 3/2 16.8 1.09 76.5 18.7 8.78 Sandy 7.80 7.20 3.27 0.33 1.98 0.74 0.60 0.70 3.00 366 428 22.0 70.4 
loam 

B-15 116-121 889 2.5 Y 3/2 17.6 0.68 74.5 12.9 7.59 Sandy 7.74 7.20 4.25 0.37 2.29 0.86 0.64 0.62 3.04 346 322 22.0 39.2 
loam 

B-17 126-131 1,681 2.5 Y 3/2 15.1 1.11 71.4 19.6 8.92 Sandy 7.65 7.20 3.64 0.34 2.33 0.80 0.62 0.58 3.08 304 370 24.0 54.0 
loam 
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TabLe 66—Continued 

SAMPLE GRAVEL F/C SAND SILT CLAY pH pH O.M. TOT P TOT Fe Ca Mg K Al Na Mn Cu Zn 
LEVEL CM-BD (gms) COLOR (Z) SAND (Z) (Z) (Z) TEXTURE 1^0 CaClj (Z) (Z) (X) (Z) (Z) (X) (Z) (pg/g) (pg/g) (pg/g) („g/g) 

B-19 136-141 1,278 2.5 Y 3/2 J3 .4 1.34 75.9 L6.1 7.98 Sandy 8.00 7.50 3.86 0.34 2. 15 0.98 0.56 0.48 2.82 342 570 26.0 250 
loam 

B-2J 146-151 1,170 2.5 Y 3/2 20.9 1.L4 76.1 15.5 8.40 Sandy 7.80 7.50 3.56 0.30 2.13 0.96 0.56 0.50 2.84 346 448 28.0 126 
loam 

B-23 156-161 1,409 2.5 Y 3/2 18.3 1.13 74.5 16.7 8.75 Sandy 7.80 7.50 3.30 0.27 2.21 0.86 0.58 0.52 2.90 270 428 24.0 65.6 
loam 

B-25 166-171 1,030 2.5 Y 3/2 24.4 1.24 77.2 16.2 6.65 Sandy 7.90 7.43 3.19 0.27 2.24 0.76 0.58 0.54 2.98 258 520 26.0 70.6 
loam 

B-27 176-181 1,038 2.5 Y 3/2 20.8 1.19 77.7 15.7 6.60 Sandy 7.80 7.55 2.94 0.26 2.39 0.82 0.58 0.50 2.98 288 552 28.0 125 
loam 

B-29 186-191 1,802 2.5 Y 3/2 22.6 1.15 75.2 16.8 8.11 Sandy 7.99 7.50 3.04 0.27 2.34 1.20 0.58 0.52 3.08 260 464 26.0 97.2 
loam 

B-31 196-201 1,300 2.5 Y 4/2 14.3 1.15 78.3 14.5 7.20 Sandy 8.10 7.61 2.69 0.26 2.23 1.44 0.56 0.52 2.94 346 516 26.0 63.4 
2.5 Y 3/2 loam 

B-33 206-211 1,269 2.5 Y 3/2 23.1 0.81 65.5 26.2 8.35 Sandy 7.90 7.95 2.64 0.18 2.04 1.02 0.50 0.40 2.60 312 566 30.0 72.8 
loam 

B-35 216-221 1,373 2.5 Y 4/2 21.1 0.80 76.9 16.5 6.65 Sandy 8.00 7.60 2.18 0.18 2.37 1.00 0.56 0.48 2.98 396 520 30.0 72.4 
loam 

C-l 226-231 1,857 10 YK 4/3 26.4 0.88 77.4 15.6 6.93 Sandy 7.99 7.50 1.32 0.12 2.18 0.74 0.54 0.42 2.90 336 482 30.0 74.2 
loam 

C-3 236-241 2,214 10 YR 5/4 13.7 0.76 83.8 11.2 5.00 Loamy 8.00 7.60 0.81 0.08 2.13 0.60 0.54 0.46 2.48 394 602 32.0 91.4 
sand 

C-5 246-251 1,541 10 YR 5/4 20.2 0.64 82.7 11.8 5.50 Loamy 8.00 7.50 0.86 0.08 2.34 0.48 0.56 0.50 2.96 400 594 30.0 99.6 
sand 



T a b l e 67 SOIL ANALYSIS: 4 -MRP-382A, EU1 

SAMPLE GRAVEL F/C SAND SILT CLAY pH pH O.M. TOT P TOT Fe Ca Mg K Al Na Mn Cu Zn 
LEVEL CM-BI) (gras) COLOR (X) SAND (%) (X) (X) TEXTURE H O CaCl (X) (X) (X) (%) W (X) (X) (|,g/g) (pg/g) ( „ g / g ) ( | J g / g ) 

A-3 31-41 419 2.5 Y 4/2 27.1 1.00 78.8 16.6 4.58 Loamy 6.35 5.20 5.13 0.16 3.02 0.25 0.60 0.56 4.06 430 414 42.5 103 
sand 

A-6 61-71 421 2.5 Y 4/2 22.0 0.59 79.4 15.3 5.28 Loamy 6.55 5.30 4.82 0.20 3.30 0.23 0.61 0.56 4.32 445 453 495 1 0 7 

sand 

A-9 91-101 453 2.5 Y 4/2 39.0 0.47 74.3 18.3 7.06 Loamy 6.35 5.20 4.21 0.19 3.19 0.21 0.59 0.50 4.16 360 416 55.0 107 
sand 

A-ll 111-121 411 2.5 Y 4/2 20.2 0.78 81.0 14.9 4.18 Loamy 6.85 5.15 3.63 0.19 3.48 0.09 0.63 0.56 3.99 300 624 52.5 120 
sand 

T a b l e 68 SOIL ANALYSIS: OFF-SITE SAMPLES 

*PROVE- SAMPLE GRAVEL F/C SAND SILT CLAY pH pli O.M. TOT P TOT Fe Ca Mg K Al Na Mn Cu Zn 
MIENCE CM-BS (gms) COLOR (X) SAND (X) (X) (X) TEXTURE 1^0 C a C l 2 (X) (X) (X) (X) (X) (X) (X) (mg/g) (mg/g) (mg/g) (mg/g) 

I-A 5-15 252 2.5 Y 4/4 25.7 0.77 61.6 27.4 11.0 Sandy 6.10 5.40 4.40 0.10 4.19 0.35 0.82 0.83 5.48 440 493 44.0 92.2 
loam 

I-B 20-30 350 2.5 Y 4/4 18.6 1.92 73.2 17.4 9.41 Sandy 6.10 5.20 2.00 0.10 3.77 0.26 0.76 0.77 5.37 420 449 46.5 76.0 
loam 

I-C 35-45 340 2.5 Y 4 / 4 11.7 1.07 61.9 27.9 10.2 Sandy 6.00 5.28 2.24 0 .11 4.09 0.25 0.79 0.82 5.99 525 501 47.5 85.3 
loam 

II-A 0-10 1,031 2.5 Y 4/2 14.5 2.45 78.3 16.7 5.01 Loamy 7.00 5.95 4.55 0.15 3.75 0.38 0.80 0.79 5.66 405 460 35.0 102 
sand 

I I-B 10-20 947 2.5 Y 4/2 17.4 2.12 74.2 17.5 8.27 Sandy 6.90 5.90 3.97 0.15 3.44 0.34 0.73 0.72 5.89 350 419 38.5 89.6 
loam 

II-C 20-30 995 2.5 Y 4/4 9.09 0.84 71.8 20.3 7.93 Sandy 7.40 6.10 1.97 0.12 3.72 0.28 0.74 0.68 5.44 335 432 35.0 89.0 
loam 

Il-D 30-40 1,016 2.5 Y 4/4 12.8 0.81 73.1 19.0 7.89 Sandy 7.30 6.32 2.24 0.12 3.78 0.22 0.73 0.68 5.48 335 418 45.0 88.0 
loam 

1II-A 0-10 849 2.5 Y 3/2 17.5 0.38 83.6 11.7 4.69 Loamy 5.90 5.20 4.61 0.15 2.91 0.50 0.60 0.39 2 .41 540 470 41.0 91.0 
sand 

1V-A 0-10 334 2.5 Y 3/2 12.1 0.93 75.4 19.9 4.64 Loamy 5.85 5.20 10.4 0.19 2.99 0.36 0.56 0.48 3.68 385 465 49.0 U 2 
sand 

*PROVENIENCE: I » near 4-MRP-250A; I I = near 4-MRP-250C; I I I » near 4-MRP-183B, EU2; IV = near 4-HRP-382A 

to 
ED 
VD 



300 



Appendix J 

A MAGNETIC SURVEY OE SELECTED ARCHEOLOGICAL SITES 

(4-MRP-182, 250, 382) IN EL PORTAL, 

YOSEMITE NATIONAL PARK, CALIFORNIA 

by 

Scott L. Carpenter 

Introduction 

This report summarizes a magnetic survey conducted at three archeo

logical sites (4-MRP-182, 250, and 382) located within the El Portal Ad

ministrative District in Yosemite National Park, Mariposa County, Cali

fornia. As part of the 1981 El Portal Archeological Project, the pur

pose of the magnetic survey was to: (1) obtain and analyze, through 

nondestructive methods, information about subsurface archeological fea

tures, and (2) to evaluate magnetic surveying as a useful technique for 

detecting archeological sites and features in El Portal and the Sierra 

Nevada in general. 

Before conducting an archeological excavation of a site, it is im

portant to obtain as much preliminary information as is practical by us

ing various methods of surface survey and limited subsurface testing. 

Magnetic surveying is one of the techniques that archeologists have bor

rowed from geophysicists and modified according to the specific require

ments of archeological research. The geophysicist has, for some time, 

been using magnetic surveying in search of subsurface geological fea

tures (i.e., faults, intrusions, and dikes). The archeologist, however, 

is interested in smaller subsurface features resulting from cultural 

activities. These include walls, ditches, or even more subtle features 

such as single fire hearths and midden deposits. 

The use of magnetic surveying during preliminary archeological 

investigations has been more common in Europe, Egypt, and the Near East 

(Tite 1972) than in the United States. Recently, however, magnetic sur

veying in North America has been increasing (Johnston 1964; Weymouth and 

Nickel 197 7). Although magnetic survey can supply only general informa-
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tion regarding subsurface deposits, it is useful in providing such data 

during the preliminary phases of investigation without disturbing the 

integrity of the site. 

Because of time constraints and logistical problems, magnetic sur

veying was not used at all nine sites under investigation in the 1981 El 

Portal Archeological Project. Many of these sites are located in areas 

with substantial modern disturbances (for example, roads, buried utili

ties, recent surface disturbance) that would affect accurate magnetic 

readings. Also, some of the sites are limited in size and concentration 

of archeological material and cannot be expected to reveal significant 

subsurface anomalies. Three sites were selected for magnetic surveying 

because of their location and high concentrations of prehistoric cultur

al material. These sites (4-MRP-182, 250, 382) do contain various 

recent structural elements including roads, utilities, and concentra

tions of metal trash, but it was felt that measures could be taken to 

eliminate the magnetic interference caused by these features. Moreover, 

these sites offered the opportunity to make correlations between the 

magnetic survey and actual subsurface testing by controlled excavation 

units. 

A summary of the general theory of magnetic surveying is presented 

in the next section. It is followed by a discussion of the methodology, 

by sections presenting the results of the magnetic survey at each of the 

sites, and by an evaluation of the feasibility of future magnetic sur

veying on sites in the Sierra Nevada. Raw data, including grid maps, 

are not included in this appendix but are on file at the Western Archeo

logical and Conservation Center. 

Theory of Magnetic Survey Method 

The effectiveness of magnetic surveying depends on measured changes 

in the earth's magnetic field, caused by the presence of subsurface fea

tures which have a different magnetism than the surrounding soil. The 

following is a brief summary of this phenomenon and the technique of 

measurement and interpretation (for detailed information see Aitken 

1974; Breiner 1973; Tite 1973). 

The earth's magnetic field behaves like the field of a large dipole 

(bar) magnet. Its origin is not completely understood, but it is gener-
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ally theorized that it comes from currents generated from within a fluid 

conductive core. The magnetic field, which is indicated by the direc

tion of a freely mounted compass needle, can be graphically represented 

as field lines emanating from the earth's north magnetic pole, which is 

located in the southern hemisphere. The field lines appear to enter the 

earth in the northern hemisphere. 

Any objects within the earth's magnetic field, such as rocks, soil, 

artifacts, etc., become magnetized, because magnetic atoms within each 

object orient themselves with the earth's field. The strength of this 

induced magnetization depends on the magnetic susceptibility of the ma

terial. For soils and clays, the magnetic susceptibility is proportion

al to the amount of iron oxide contained. 

If a buried object or feature exhibits a sufficiently different 

magnetic susceptibility when compared to the surrounding soil, it will 

act like a local magnetic dipole with its own magnetic field. A magnet

ic surveying instrument (magnetometer) will measure the total magnetic 

field in the vicinity of such an object. The value of the measurement 

is the sum of the stronger, background magnetic field, plus the weaker, 

local field originating from the object. 

By systematically recording magnetic values in designated loca

tions, a subsurface object or feature can be detected and located. This 

is because values closest to the object will vary more from the sur

rounding field than readings taken farthest from the object. Recording 

magnetic values at regular intervals along a measured transect or grid 

will yield a graphic representation of magnetic anomalies, which may be 

tbe result of buried archeological material and features. 

During a magnetic survey, considerations must be made for changes 

in the earth's magnetic field known as "diurnal variation." Due to cur

rents created by ions in the earth's atmosphere, along with other condi

tions such as "magnetic storms," the magnetic field of the earth fluctu

ates through time. Similar to the changes in the ocean's tides, the 

general trend of diurnal variation of the earth's magnetic field is a 

decrease in values during the middle of the day. 

Methods 

For the El Portal magnetic survey, standard techniques and methods 
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established by magnetometer manufacturers were used (Breiner 1973). In 

addition to these, a strategy was developed to consider specific physi

cal settings and logistics of the project. 

Two proton-magnetometers (Model G826) manufactured by GeoMetrics of 

Sunnyvale, California, were used for the project. This equipment was 

kindly made available to us by F. A. Calabrese and R. Nickel of the Mid

west Archeological Center, National Park Service. Specific details of 

the instruments and their use are provided in the Applications Manual 

for Proton Magnetometers (Breiner 1973). The magnetometer measures the 

total magnetic field of the earth at the location of the portable magne

tometer sensor. Two instruments were used in order to compensate for 

diurnal variation and periodic, external fluctuations in the earth's 

magnetic field. 

At each archeological site, where topography and vegetation permit

ted, magnetic values were taken at measured points on an established 

grid, so that graphic plots of magnetic values, surface features, and 

anomalies could be easily made. In areas of dense vegetation, concen

trations of bedrock, and rugged topography, measurements were taken 

along plotted transects rather than on a grid. 

The grids and transects were marked with nylon ropes and wooden 

stakes because ferrous metal stakes and tapes would affect the measure

ments. Natural features such as trees and bedrock, as well as topogra

phy within and around the grids were recorded for comparison with mea

sured magnetic values. 

During the survey of each area, one magnetometer was positioned at 

a stationary, or reference location within or near the survey grid. The 

second, or moving, instrument was used to measure values at 1-m inter

vals along the gridded lines. Simultaneous readings were taken at both 

the reference and moving sensors for each survey point. Because of the 

fact that both instruments will record the same diurnal variation or 

background fluctuation, the difference between the two measured values 

was calculated to determine the amount of variation. Subsequently, the 

calculated (delta) values were plotted in both plan and profile formats 

so that locations and degrees of anomalies within the grid could be 

interpreted and correlated with surface features and data later obtained 

from subsurface testing. At each site surveyed, a number of offsite 
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magnetic values were also recorded to determine the general range of 

magnetic values of noncultural deposits. 

Over 3,000 measurements were recorded at the three sites surveyed. 

Other magnetic surveys have used various computer systems to record, 

analyze, and plot the magnetic values. Due to the lack of funds and 

facilities, a computer was not used during the present magnetic survey. 

Preliminary data interpretations were made directly in the field for 

purposes of immediately identifying general anomalies and evaluating the 

basic success of the technique. It is hoped that the data will eventu

ally be processed by computer in order to examine smaller and more com

plex elements. 

Survey Results 

This section provides a summary of the magnetic survey data from 

sites 4-MRP-182, 250, and 382 in El Portal. Because of the large number 

of recorded magnetic values, only general results are provided in this 

report. At all three sites, successive magnetic values varied as much 

as 200 to 1,000 gamma units, which is Considerably greater than readings 

at non-Sierran archeological sites, which generally fluctuate only by 

100 to 200 gamma units. Much of the vast fluctuation seen at the El 

Portal sites can be attributed to erratic deposits of glacial stones, 

mixed soils, and eroding bedrock at, and immediately below, ground sur

face. Some of the survey areas at each of the three sites, however, 

showed more homogeneous background values. This provided the opportuni

ty to observe definite anomalies, and to test these areas for subsurface 

cultural remains and features. 

4-MRP-182. Magnetic values were measured and recorded at 1-m in

tervals within the gridded area of 4-MRP-182A, which measured about 45 m 

(north-south) by 40 m (east-west) (see Chapter 3, Fig. 9). A number of 

initial readings were also taken to the west of Area A to note the gen

eral range of variation of magnetic values outside of the site's bounda

ry. The delta values of the offsite readings varied from each other by 

as much as 50 gamma units, which appears to be a typical range for the 

native soil constituents in El Portal. 

The magnetic delta values recorded at 4-MRP-182A were found to have 

a wide range from 10,045 gamma to -13,732 gamma, with a majority of the 
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units ranging between -300 and 500 gamma units. Preliminary processing 

of the values showed irregular fluctuations from one point to the next, 

exhibiting no definable anomalies or trends. 

Surface collection of the ground surface, along with the results of 

auger sampling, revealed small amounts of historic and modern metal 

artifacts (nails, wire, and so forth) and a few segments of partially 

buried galvanized pipe which, undoubtedly, strongly affected the magnet

ic survey. Subsequent excavations of test units revealed quantities of 

fired stone, which may have also contributed to the erratic fluctua

tions. 

Although preliminary processing of the magnetic data did not con

firm definite locations of anomalies directly related to subsurface cul

tural material, it is possible that anomalies at this site may be 

revealed through further data processing with the aid of a computer. 

4-MRP-250. Magnetic surveying was conducted at site 4-MRP-250, in 

areas A, B, and C (see Chapter 3, Fig. 11). Excessive slope and over

head utility lines prevented extensive surveying in Area C, and most of 

our work was done in areas A and B. 

Magnetic values were recorded at 1-m intervals within a grid of 

Area A, which measured 40 m (north-south) by 20 m (east-west). Offsite 

measurements were recorded directly east of Area A, which exhibited val

ue ranges of as much as 120 gamma units. Some of the metamorphic stones 

(schists), found on the surface east of Area A and along the west bound

ary of the grid area, contained iron oxide. The presence of this mate

rial resulted in strong localized anomalies; hence, the western edge (4 

m) of the grid was not extensively surveyed. 

The majority of magnetic delta values recorded in 4-MRP-250A ranged 

between 100 and 600 gamma units, with adjacent values ranging from an 

average of only 30 to 60 gamma, consistent with the offsite readings 

taken near Area A. 

Some slight variations in values, denoting weak anomalies, were ob

served in areas of obvious modern surface disturbances, such as a small 

embankment attributed to a former "fire-break" road. In addition to 

these, one small (about 4 m in diameter) anomaly consisting of delta 

values ranging from -44 to -3446 surrounded by relatively consistent, 

positive values was encountered near the southeast corner of Area A. 
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subsequent surface examination and auger testing, however, yielded only 

a very small number of artifacts, and no indication of midden, charcoal, 

or artifact concentrations. It is likely that this single anomaly is 

the result of recent surface disturbances. 

Magnetometer readings were recorded at 1-m intervals within the 

gridded portion of 4-MRP-250B, measuring 20 m by 20 m (see Chapter 3, 

Fig. 11). Readings were not taken in the western 6-m section of the 

gridded area because of high quantities of surface boulders. A limited 

number of offsite readings were taken immediately to the east and south 

of Area B. 

Magnetic delta values within Area B ranged from -361 gamma units to 

2,295 gamma units, with average readings falling between 100 and -100 

gamma units. Several distinct magnetic anomalies were exhibited along 

the north edge of Area B. The northeast section of the gridded area, in 

particular, revealed a strong anomaly, measuring ca. 4 m in diameter. 

Careful surface examination showed some midden-like soil on the surface, 

with indications of a slight depression in the area of this magnetic 

anomaly. Auger borings also recovered a slightly higher concentration 

of archeological material along the north edge of the grid and in the 

northeast quarter. A 1 m by 2 m test unit (4-MRP-250B, EU1), excavated 

within the area of the anomaly, yielded an average concentration of ar

cheological material to a depth of over 1.5 m below the surface (see 

Chapter 3). No indications, however, of a house pit or other feature 

relating to the surface depression within the area of magnetic anomaly 

were found. Further testing at 4-MRP-250 is needed in order to deter

mine the relationship between the observed magnetic anomalies and the 

quantity of subsurface remains. In particular, it is necessary to con

duct excavations outside of the areas of magnetic anomalies for compari

son. 

A number of preliminary magnetic test readings were taken with the 

moving sensor at 4-MRP-250C. Highly erratic readings were noted and de

termined to be due to the excessive slope at the southern portion of Ar

ea C and the proximity of overhead utility lines near the north boundary 

of the area. Because of the wide span of the magnetic readings related 

to nonarcheological disturbances, it was determined not to conduct an 

intensive magnetic survey of Area C. Instead, 12 readings were taken at 
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a small, relatively level area near the north edge of Area C, where evi

dence of midden soil on the surface and only limited interference from 

the overhead utilities justified a quick magnetic check. This area is 

encompassed in surface collection units 3 and 4 (see Chapter 3, Fig. 

11). 

Magnetic readings were taken along two lines at approximately 2-m 

intervals. In addition, a series of magnetic values were recorded to 

the west of 4-MRP-250C (away from surface indications of cultural depos

its) for control purposes. These ranged from 51,308 to 41,314 gamma 

units. The 12 readings recorded within Area C, on the other hand, 

ranged from 50,651 to 55,329 gamma units, comprising reference delta 

values from 660 to -4018 gamma units (based on an average stationary 

reading of 51.311 gamma units). In particular, five of the 12 values, 

found to be extremely low (-2320 to -4018 delta units), were noted in 

the northwest corner of Area C, where a slight surface depression was 

also unidentified. Subsequent excavation of a test unit (EU1) in this 

area revealed an ethnohistoric period house floor and fire pit, with 

culturally rich midden deposits extending to 2 m below the surface (see 

Chapter 3). 

4-MRP-382. Due to concentrations of dense vegetation and modern 

cultural features (road and buried utilities), magnetic surveying at 

site 4-MRP-382 was more difficult than at the other two sites. Survey

ing was conducted in areas A and C (see Chapter 3, Fig. 17). Area B, 

immediately adjacent to the existing cul-de-sac, was not surveyed be

cause the road and buried waterlines were found to drastically affect 

magnetic values of the surrounding soil. 

Within Area A, magnetic values were recorded at 1-m intervals in a 

central area, measuring 6 m east-west and 25 m north-south, with addi

tional readings taken along transects to the east and west of the cen

tral survey area. Magnetic values ranged from 237 to -116 gamma units, 

with some highly erratic readings resulting from disturbed areas near 

the road and proximity to surface stones containing iron oxide. The ma

jority of values recorded for Area A, however, ranged from 20 to -20 

gamma units. This close range of values afforded the opportunity to 

quickly identify anomalies in the field. 
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Three major anomalous areas were defined in the central portion of 

Area A, by substantial differences between adjacent values. Excavation 

units 1 and 2 were placed within two of the anomalies, and each yielded 

considerable amounts of archeological material to depths of more than 

1.5 m below the surface. For purposes of control, EU3 was excavated 

along the west transect line where magnetic values were less anomalous. 

Only a sparse amount of archeological material was recovered from this 

unit (see Chapter 3). In this controlled situation, therefore, there 

appears to be a correlation between the magnetic anomalies and concen

trations of subsurface cultural material. This must be tested, however, 

with further excavations before definitive statements can be made. 

Within the area of 4-MRP-382C that was surveyed, magnetic values 

were found to range from 80 to -295 h-gamma units, with the majority 

averaging between 50 and -30 h-gamma units. No clear anomalies were 

registered, although there was a general trend toward lower values in 

one locality. Because few artifact concentrations or soil midden were 

revealed during subsequent augering and surface collections in the 

locality, it is surmised that this weak magnetic trend is the result of 

localized geologic constituents. The absence of strong magnetic anoma

lies in 4-MRP-382C is mirrored in the lack of evidence for substantial 

archeological remains in this part of the site. 

Summary 

A total of six areas within three archeological sites in El Portal 

were subjected to magnetometer surveying. Generally, it was found that 

the natural magnetic values, due to geologic elements in the area, had a 

wide span, making preliminary field interpretation difficult. Also, 

concentrations of historic trash and modern surface disturbances are 

thought to have masked localized magnetic trends that might have re

flected buried archeological remains. 

Some positive results were obtained, particularly at 4-MRP-250B and 

C and at 4-MRP-382A. In these areas, there appear to be correlations 

between magnetic anomalies and the existence of significant subsurface 

cultural remains. Further excavation is needed, however, to determine 

if these correlations are systematic. 
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Although the feasibility of magnetic surveying for the location and 

interpretation of archeological sites in El Portal may not be as clear 

as in other areas, it is hoped that future statistical treatment of the 

existing data will identify additional anomalies and features. Further

more, future subsurface testing at these areas will add data for compar

ison with the present magnetic study. 
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Appendix K 

COMMENTS ON A SHELL BEAD AND A BIRD BONE ORNAMENT FROM EL PORTAL 

by 

James A. Bennyhoff 

Department of Anthropology, Sonoma State University 

Introduction 

The following are notes on a shell bead (FS1271) and an ornament 

made from a bird bone (FS1259c) recovered during preliminary test exca

vations at site 4-MRP-250C in El Portal. Both of the specimens were 

found in close association with a partially exposed ethnohistoric house 

floor, hearth, and ash pit (see Chapter 3). Other associated artifacts 

include metal and glass objects, as well as chipped obsidian tools and 

debitage, ground stone, and faunal material. The two specimens de

scribed here were examined during May 1982, at the request of the West

ern Archeological and Conservation Center. 

FS1271: Shell Bead 

provenience: 4-MRP-250C, EU1, Level A5. 

Description: Olivella semiground disk bead (Bennyhoff and Hughes, 

n.d.: type Hlb). Diameter 4.5 mm x 4.8 mm; thickness 0.5-0.7 mm; curva

ture 1.2 mm. Perforation 1.0 mm (biconical). Species: Olivella bipli-

cata. 

Dating: A.D. 1800-1816 (Gibson 1976: 124-125; 138, note 4) (see 

below). 

Comments: Class H beads (classification recently revised by Benny

hoff and Hughes n.d.), manufactured in the Santa Barbara region of 

southern California, represent a historic tradition. They can be dis

tinguished from other saucer (Class G) and wall disk (Class J) beads by 

a small perforation, drilled with a metal needle (Gibson 1976), as well 

as by the asymmetry, which increases as the ground edges are replaced by 

chipped edges. Although additional measurement and analyses are still 

needed, a chronological sequence has been developed by Gibson for the 

Santa Barbara region. This sequence is supported by largely unpublished 

data on beads which were traded into the Sacramento-San Joaquin Delta 

region and should replace the protohistoric dating for "rough disks" 
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suggested by Bennyhoff and Heizer (1958: 67) and Bennyhoff and Fredrick-

son (1967: 22). 

Ground Disk (Hla): 3-7 mm diameter A.D. 1770-1800 
Semiground Disk (Hlb): 3-7 mm diameter A.D. 1800-1816 
Rougb Disk (H2): 5-7 mm diameter A.D. 1816-1834 
Chipped Disk (H3): 6-10 mm diameter A.D. 1834-1900 

Class H beads were traded from southern California through the San 

Joaquin Valley into the Delta region, as well as into the Great Basin. 

The following archeological occurrences of Class H beads have been 

noted: 

Los Banos District: 
Type Hla(?) (Reanalysis is needed to separate type Hla 

from "type 3d" [tiny saucers, Gl]; context 
suggests that most of the following are 
type Hla.) 

4-Mer-3 = 73 Pritchard 1970: 24 
4-Mer-94 = 100 Olsen and Payen 1969: 7, Table 2 
4-Mer-215 = 8 Peak and Weber 1978: 210, 215 
4-Fre-128 = 35 Olsen and Payen 1968: 11, 74 

Type Hlb (should be termed semiground disk rather than 
rough disk) 

4-Fre-128 = 31 Olsen and Payen 1968: 11, 74, Fig. 
13j 

4-Fre-129 = 2 Olsen and Payen 1968: 42, 88 

Buchanan Reservoir: 
Type H2(?) 

4-Mad-159 = 1 Moratto 1972: 359, 365, Plate XXVIII: 
W (In the revised classification, 
this bead would be H2 rather than HI. 
I have questioned the H2 designation 
because the illustration looks sus
piciously like a square saddle, type 
F3a). 

New Melones Reservoir: Carter (1979) lists the following 
New Melones sites as yielding "Hla" but most are prob
ably Hlb (or even H2) in the reclassification of Class 
H beads: 

4-Cal-275 4-Cal-320 4-Cal-358 4-Tuo-307 
4-Cal-276 4-Cal-321 

4-Cal-325 
4-Cal-328 

Carter (1979) reports that the 4-Cal-323 beads were 

found with Burial 1 with a C-14 date of A.D. 1440 (as

sociated with type G2a, "small saucer." In the new 
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typology, these late "saucers" are reclassified as 

Class J, wall disk beads). Unfortunately, neither the 

quantity of each bead type, nor the ± error for the 

C-14 date, are given by Carter. If the Burial 1 lot 

does include type Hlb, I would question the A.D. 1440 

date (wood from old trees was often used for gravepit 

burning and cremations). 

Delta Region: Quantification cannot be given because 
subtypes have not yet been separated. Cursory exami
nation indicates the following occurrences: 

Types Hla, Hlb: 4-SJo-82 
Type H2: 4-Sac-6 
Type H3: 4-Sac-l 
Type H3: 4-Sac-267 

Great Basin (beads examined): 

Type Hla: 4-Iny-2 (3 specimens), NV-Ch39 (1 specimen) 
Type H2: 4-Iny-2 (1 specimen), NV-Ny754 (1 specimen) 

4-Iny-372 (1 specimen) (Lanning 1963: 260, 

Plate 12i) 

in addition to these archeological occurrences, the ethnographic 

description (Barrett and Gifford 1933: 252) of "olive shell disks" com

ing from the south, probably includes Class H but is too vague for cer

tainty. The reference to local drilling and grinding the edges probably 

refers to wall disk beads (Class J), which were also made locally by the 

Southern Valley Yokuts. 

FS1259a: Bird Bone Ornament 

Provenience: 4-MRP-250C, EU1, Level A4. 

Description: This is a tiny fragment of an incised bird bone tube, 

an artifact which was frequently worn in central California as one of 

paired ear tubes. This is the third incised bird bone specimen from 

Southern Miwok territory; the two other fragments from 4-Mad-107 repre

sent the protohistoric Madera phase of Buchanan Reservoir (Moratto 1972: 

379; Plate 341, J). While the total design cannot be determined, the 

similarity of these three fragments suggests that the Southern Miwok had 

a distinctive local style of incising, which I tentatively term the 

"spiral style." The only other specimen (also a small fragment) of this 

style, to my knowledge, is from 4-Mer-215 (Peak and Weber 1978: Fig. 
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49A) , which T would tentatively suggest is a trade piece from the Sier

ra. Without going into the many problems of trade vs. local manufac

ture, artistic elements vs. total designs, quantification, and so forth, 

my studies of complete specimens from the Delta and San Francisco Bay 

regions support the hypothesis that certain styles of incised bone can 

serve as Late horizon district markers. While four fragments are not an 

adequate sample, I would define the spiral style as characterized by 

nonhatched parallel lines set diagonally to the long axis of the tube, 

which may spiral in opposite directions from a 4-line border, as on the 

present specimen. In contrast, the Northern Valley Yokuts (in the Los 

Banos and Stockton archeological districts) emphasized the crisscross 

style, featuring repeated horizontal bands filled with widely spaced 

crosshatching (Meredith 1900: Fig. 411, No. 1; unpublished Barr collec

tion specimens; Peak and Weber 1978: Fig. 49b; Pritchard 1970: Fig. 26 

1-m). The Plains Miwok (in the Cosumnes archeological district) pre

ferred an openwork style in which diamond and chevron motifs were made 

with hatched bands (Schenck and Dawson 1929: Fig. 5a-f; Fig. 6b, f, h) 

in the Late horizon, Phase 2, while hatched'triple-line bands were used 

in Late horizon, Phase 1. Similar phase changes characterize the panel 

style (Elsasser 1978: Fig. 6) made by the Bay Miwok (Diablo archeologi

cal district) in which multiple motifs appear on the same bone tube or, 

occasionally, whistle. Nisenan (Sutter archeological district) pre

ferred a multiple-line style, while Southern Patwin (Solano archeologi

cal district) emphasized incised mammal bone. 

Dating: Archeologically, incised bird bone tubes (and occasional 

whistles) are a marker trait for the Late horizon in central California 

(Beardsley 1948: 18). Incised tubes are first seen in Middle Phase 1 of 

the Late horizon (A.D. 1100-1300) in the Cosumnes, Diablo (Elsasser 

1978: Fig. 6), and Stockton districts, and appear to spread to the adja

cent districts in Phase 2a (A.D. 1500-1700) (Lillard, Heizer, and Fenen-

ga 1939: 80; Beardsley 1948: 19). It is possible that the oldest speci

men is an incised whistle (crisscross style) from Burial 13 at 4-Mer-94 

(Olsen and Payen 1969: 12, Fig. 9h). Unfortunately, the "Pacheco phase" 

at this site is a mixture of Early, Middle (mostly), and Late horizon 

types, and, consequently, the Burial 13 association is dubious. I sus

pect that Burial 13 represents the Middle/Late horizon transition (A.D. 
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700-900), but, nonetheless, incised tubes do not become common in the 

Delta until Middle phase 1 (A.D. 1100-1300). None have been found in 

extensive collections of burials from the Transition phase and Early 

phase 1 subphases. It should be noted that the dates given above refer 

to my unpublished (Bennyhoff and Hughes n.d.) Dating Scheme B, which re

duces Phase 1 subphases to 200-year periods instead of the current 400-

year periods, and places the beginning of the Late horizon at about A.D. 

900. 

Comment: These archeological specimens indicate that the ethno

graphic data are incomplete from the Southern and Plains Miwok. Aginsky 

(1943: 747) does not refer to incised bone decoration, but the denial of 

use of hollow bone ear tubes by his Southern Miwok and Chukchansi Yokut 

informants is contradicted by the recovery of the present specimen and 

the one from 4-Mad-107. All other Central and Northern Miwok and West

ern Mono informants remembered the use of bird bone ear tubes. The 

Plains Miwok informants also denied their use, but incised tubes are 

present, archeologically, from A.D. 1100 to historic times (Schenck and 

Dawson 1929: 353-356; Plate 78). Barrett and Gifford (1933: 226; re

peated by Levy 1978: 408) refer to Miwok men wearing bird bone tubes as 

earplugs, but do not mention incision, nor does Curtis (1924: 134, 195; 

"shell and wood earplugs"). 

While ethnographers have paid little attention to these ornaments, 

their use appears to have been quite general as indicated in the follow

ing brief review: 

Maidu: Ear tubes with pigment rubbed into the incisions were usually 

worn by women (Dixon 1905: 165-166, Fig. 38z; Riddell 1978: 375, 

Fig. 5; see also Kroeber 1925: 406-407; Curtis 1924: 106, 192). 

Voegelin (1942: #1663) refers to bone ear tubes but does not men

tion incision. 

Valley Nisenan: Incised ear tubes (Kroeber 1929: 287) are found archeo

logically. 

Hill Nisenan: Voegelin (1942: #1663) refers to bone ear tubes but does 

not mention incision. Based on historical accounts and stylistic 

evidence, I believe the historic specimens from 4-Sac-127 (Lillard, 

Heizer, and Fenenga 1939: Plate 29p-t) represent Hill Nisenan in

trusion during the Sutter period. 
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Porno: Only wealthy women wore incised ear tubes, which were usually 

made by men (Loeb 1926: 153, 156). See Barrett (1952: 300-301, 

Plates 37 and 45) and McLendon and Lowy (1978:311). Gifford and 

Kroeber (1937: 68-69, 169) mention ear tubes incised with obsidian; 

black pigment rubbed in. 
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