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INTRODUCTION 

Far Western Anthropological Research Group, Inc., on behalf of AECOM, conducted subsurface 
geoarchaeological investigations for the proposed Buena Vista Gaming and Entertainment Project. The project 
area is located in the Sierra Nevada ttlothills approximately 5.5 miles southeast of lone, in Amador County, an 
area where buried archaeological sites are common. The nature of the construction activities and the involvement 
of federal permits from the National Pollution Discharge Elimination System and the Environmental Protection 
Agency will require compliance with Section 106 of the National Historic Preservation Act of 1966 (36 CFR 
800, revised 2004), which mandates federal agencies to consider the effects of federally permitted, authorized, or 
fill1ded projects on historic properties.' The identification eHems documented in this report were carried out in 
accordance with the Historic Property Treatment Plan appended to a Memorandum of Agreement executed t()r 
this project. 

This report documents background research to identifY depositional landforms with the potential for 
buried archaeological sites in the project's area of direct irnpact, in addition to the methods, results, and Hndings of 
geoarchacological explorations conducted in September 2010 by Far Western personnel. In addition, the report 
describes the ab"C, nature, and extent of the major subsurface strata identified and discusses the substantive tindings 
from the project area as a whole including the potential for buried archaeological sites. The exploratOlY work 
consisted of a series of backhoe trenches excavated uIlder the supervision of Far Western Geoarchaeologist Philip 
Kaijankoski, who meets the Secretaty ofInterior's Professional QualitIcations Standards f()r prehisroric archaeology. 
As a result of this investigation, one isolated prehisroric artifJct consisting of a siltstone flake. was identified in 
Trench 11 at a depth of 0.0-0.4 meters below surface. No other archaeological materials were identified. 

GEOENVIRONMENTAL HISTORY AND SETTING 

The western Sierra Nevada has undergone a series of dramatic environmental changes during the period 
of human occupation. These changes have had a distinct effect on the distribution of plant and animal 
communitic~, which in turn had a direct bearing on past human settlement-subsistence strategies. Likewise, there 
is a close relationship between the nature and extent of large-scale environmental fluctuations and the timing of 
significant landscape changes, which consequently have affected the preservation of archaeological sites from 
different time periods. 

Twenty-one thousand years ago, the crest of the Sierra Nevada was covered by a massive sheet of glacial 
ice that extended from the Feather River to the headwaters of the Kaweah River (north to south). Pollen and 
macrofossil evidence indicate that late Pleistocene (> 11,500 cal BP) conditions on the western slope of the Sierra 
Nevada may have been comparatively cold and dty (Adam 1967; Anderson 1987; Atwater et al. 1986; Cole 1983; 
Davis 1999; Davis and Morano 1988). The late glacial landscape record is generally marked by extensive erosion 
of upland slopes and channels, and rapid deposition in lowland valleys. Stratigraphic and radiocarbon evidence 
indicates that glacial recession (deglaciation) was well under way by 19,000 years ago, and was essentially complete 
by 16,000 years ago (Anderson 1990; Anderson and Smith 1994; Clark and Gillespie 1997; Koehler and 
Anderson 1994; Pohl et al. 1996). 

Paleoenvironmental records fi'om the western Sierra consistently indicate a transition to warmer and 
dryer conditions during the early Holocene (11,500 to 7000 cal BP), as indicated by the upslope expansion of 
forests. Radiocarbon and stratigraphic evidence from the westel11 Sierra slope and other parts of central Caliri)rnia 
suggests that many early Holocene land surfaces were buried by deposition caused by increased runoff and 
Hooding around 700() cal BP. The presence of buried early Holocene-age soils and archaeological deposits in 
depositional landforms on the western slope provides compelling evidence of this relatively rapid transition 
(Meyer 2008; Meyer and Dalldorf2004; Stewart et al. 2002; Wood 1975). 

, "Historic properties" are deflned under Section 106 as archaeological, architectural, or traditional cultural rc$OUfCCS 
thm arc listed on or eligible to the National Register of Historic Places. 
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While often characterized as being warmer and drier than today based on studies ri'om the Great Basin 
and desert sOllthwest, inconsistent paleoenvironmental records from the Sierra Nevada during the middle 
Holocene (7000 to 4000 cal HP) indicate a period of climatic variability, with more-moderate temperatures than 
the early IIoiocene but with a series of distinct wet and dry phases. However, the middle Holocene hydrological 
record frorn the central Sierra seems to reHect the relatively arid conditions that prevailed in other parts of the 
region. During this time, iorests continued their expansion upslope reaching elevations greater than today 
(Scuderi 1987). Stratigraphic records indicate that middle Holocene-age landforms remained relatively stable 
following a depositional pulse between 7000 and 6800 cal BP, marking the early/middle Holocene transition 
throughollt the western Sierra. 

During the late Holocene (4000 to 150 cal BP) environmental records from the Sierra generally reHect a 
trend toward cooler and wetter conditions over roughly the past 4,000 years (Anderson!990; Anderson and 
Smith 1994; Davis et al. 1985; Davis and Moratto 1988; Koehler and Anderson 1994; Wood 1975; Wooltenden 
1996). Records from various localities indicate there was an increase in precipitation and runofF between about 
4500 and 2500 cal BP throughout the western Sierra. Pollen records also indicate a return to more-mesic 
conditions in the region at this time, with increased precipitation and less-pronounced seasonal temperature 
variations more characteristic of modern climate (West 20(0). 

The latest Holocene (2000 to 150 c.'ll BP) is marked by two climatic extremes that are recognized 
worldwide as the Medieval Drought and the Little Ice Age. Also known as the Medieval Warm Period or 
Medieval Climatic Allomaly, the Medieval Drought consists of two extremely dry periods that (;ccurred between 
1100 and tl90 cal Bf>, and 790 and 650 cal HP, which were separated by a "period of increased wetness" betv"een 
about 840 and 740 cal BP (Stine 1994:549). Overall, the periods of drougbt were marked by: (l) increased 
temperatures; (2) decreased effective precipitation (winter snowpack, soil moisture, and groundwater levels); (3) 
changes in tree lines at high elevations; (4) desiccation of peat bogs and meadows; and (5) the expansion oHorests 
into some middle-elevation meadows. By about 650 cal BP, these warm, dry conditions began to give way to the 
Little fce Age, or Matthes glaciation, in the Sierra Nevada (Matthes 1939), which reached its maximum extent 
abollt 100 years ago (AD 1850) and retreated thereafter (Stine 1996). 

Regional climatic variabiliry in the late Holocene is also reHected by stratigraphic records in lTlanyalluvial 
landltmllS throughout central Califi)rnia. Floodplains and f;ms across the region record multiple periods of 
stability and soil formation, followed by brief episodes of sediment deposition (Rosenthal and Meyer 2004a, 
2004b). These cycles of deposition and land stabiliry appear to ret1ect regional fluctuations in precipitation and 
vegetation cover, which alternatively made the landscape prone to widespread erosion and deposition at diWerent 
times during the late Holocene (Rosenthal and Meyer 2004b). 

More recently, historic-period grazing, logging, mining, cultivation, and replacement of native plants by 
l1on--native species have significantly altered the environment and landscape of the Sierra. During the middle to 

late 1880s, protective vegetation cover was greatly reduced by an intense drought and livesrock grazing, which 
made the landscape particularly susceptible to erosion (Burcham 1982: 171; Dull 1(99). These changes caused 
widespread degradation of the uplands, rapid sediment deposition in the lowlands, and the f(xmation of deeply 
incised channels in many alluvium-filled valleys. Today, historic-age sediments often form [he lowest terraces 
along the active stream and river channels (Biggar et ai. 1978; Marchand and Allwardt 1 ')81). 

THE PROBLEM OF BURIED SITES 

Although it has long been suspected that natural processes have obscured many archaeological sites in 
Cali/<)[nia (Heizer 1949:39-40, 1950, 1952:9; Lillard et a!. 1939; Moratto 1984:214), llntil recently 
archaeological visibility has not been treated as a significant problem as il: has in other parts of North America. 
'rbe lack ofgeoarchaeological studies is an ongoing problem for researchers seeking to understand the relationship 
between regional site distribution patterns and demographic and settlement-subsistence change in central 
Califim1ia (Meyer and RosenrhaI1997). 

Over the past decade, however, it has become increasingly apparent that a signitlcant portion of the 
archaeological record has been buried by natural geological processes in the Central Sierra Nevada (e.g., Meyer 
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2008; Meyer and Dalldorf20(4). Recent geoarchaeological studies emphasize that these changes have produced a 
signifIcant bias in the types of archaeological deposits that can be identified through rraditional pedestrian survey, 
and underscore the correlation benveen buried archaeological deposits and the presence of now-buried land 
surfaces (Meyer 1996, 2000; Meyer and DaJIJorf 2004; Meyer and Rosenthal 1997,2008; Rosenthal and Meyer 
2004a, 2004b). For example, during geoarchaeological investit,rations for the East Sonora Bypass project, Meyer 
(2008) examined the landscape context of 68 cultural components from 43 archaeological siles in the west-central 
Sierra Nevada. This revealed that at least 40% of site components occur in buried context, with the greatest 
illcidence found in gently sloping fans and footslopes. Furthermore, while all of the recent prehistoric 
components examined were strictly sur£1Ce manifestations, only one third of archaic age components occur at the 
surface. These large-scale patterns suggest that episodes of latest-Holocene (2000 to 150 cal BP) alluvial and 
colluvial deposition have buried most archaic-period (J 1,500 to 1100 cal BP) sites in west-central Sierra Nevada. 
It follows that archaic sites will always be under-represented and recent prehistoric sites over-represented in 
regional samples unless buried contexts are specifically targeted. Thus, if researchers are to understand the 
reLuiOllship(s) behVeen regional site distributions and demographic and settlement-subsistence changes, tben the 
potential effects of landscape evolution on the archaeological record must be considered. 

At the same time, the potential for buried archaeological sites is a practical problem for resource 
managers who must make a good-faith eff':Jrt to ensure that project activities do not inadvertenrIy affect, or 
adversely impact, potentially important buried archaeological deposits. Early detection of buried archaeological 
deposits also avoids the potential for costly delays that may occur when resources are discovered after project 
construction has begun and late-discovery protocols are necessary. Recognizing these problems, this smdy 
represents an eHurt to identifY archaeological resources that may be buried within the Buena Vista Gaming and 
Entertainment project area. 

GEOARCHAEOLOGICAL METHODS 

ExploratOlY testing rur buried archaeological sites is becoming an important part of rhe initial 
identifIcation process in California and across North America (Monaghan er al. 200(J). When subsurf<lCc 
explorations are designed and conducted in an informed fashion, they help satisfy the Section 106 requirement 
that "a reasonable and good faith eHurt to cany out appropriate identification efforts" is made to identifY all 
archaeological resources [36 CPR 800.4(b)(1 )]. The following section discusses the background research and field 
methods utilized in this investigation. 

BACKGROUND RESEARCH 

Background research for the project included a review of available geological maps, soils surveys, and 
orher relevant literature. Geologically the project area is ~ituated on the lone Formation, which is Eocene-age 
marine and non-marine sandstone, mudstone, and conglomerate (Bartow and Marchand 1979). No detailed 
Quaterl1<uy geologic maps or soil surveys were found that contained the fine grained mapping of small and/or 
discontinuous depositional landf()rms required rur this study. Previous studies have shown that buried 
archaeological deposits in the western Sierra foothills tend to be associated with low-angle landfiJfms with slopes 
of nine degrees or less. Therefore field explorations targeted low-angle alluvial rims and r()ot slopes in the area of 
direct impact for the proposed project. 

FIELD METHODS 

Exploratory testing was conducted in the project area on September 28 and 29. 2010, under the 
supervision of Par Western Geoarchaeologist Philip Kaijankoski, who was assisted by AECOM archaeologist 
Anna Starkey. Several Native Americans coordinated by the Buena Vista Rancheria were present during 
excavations. The work generally lucllsed on the southern portion of the project area where substantial ground 
disturbance is planned. and targeted low-angle depositional landforms, such as ridges, fans, and J{lOtslopes, thar 
may contain buried soils and associated archaeological deposits. Fourteen subsurface exploratOlY trenches were 
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excavated in the project area to determine the presence or absence of buried prehistoric archaeological remains 
(Appendix A). The exact location and size of each trench was determined in the field based on existing conditions 
and constraints and the ongoing results of trenching. The trench dimensions averaged about 1.1 meters (3.6 feet) 
wide, 0.9 meters (-3.0 feet) deep, and 3.6 meters (-11.8 reet) long. In all, about 50.9 cubic meters of material 
were excavated from the trenches (more than 49.7 linear meters overall), for an average of ahout 3.6 cubic meters 
per trench. The dimensions and descriptions of each trench can be found in Appendix B. . 

The presence or absence of archaeological materials was determined by examining and r"king the 
deposits as they were removed from the trenches and by examining the trench walls. The trench locations were 
plotted using a GPS device, and the depth and general nature of the exposed geologic deposits were recorded, 
with additional attention given to deposits that appeared to contain Holocene-age buried soils andlor 
archaeological materials. Project personnel were not allowed to enter a trench more than 1.5 meters (-5.0 feet) in 
depth, in accordance with the Calih)rnia Occupational Safety and Health Administration (CAL-OSHA) 
standards. All trenching was supervised by the project geoarchaeologist. 

One sample of organic material (j.e., buried soil) was collected from Trench 4 and submitted to the Beta 
Analytic lab in Miami, Florida for radiometric analysis, with a radiocarbon date obtained (Table 1). The 
radiocarbon-dating methods and sample data sheet are provided in Appendix C, along with the' results, which are 
also presented in the following sections. 

TEST I'll' NUMllER AND 

HtlRIZON SAM!'I Ell 

Table 1. Radiocarbon Dating Results from the Buena Vista Project Area. 

MATEIUAL 

DATED 
DEPTH (M) 

eRA 
"CHI' 

MIN. 

CALIW 

3620 

CALBP 
MAX. 

CAI.BP 

:3R30 

IJ\I\ No. 

Bcta-287()2~ 

Notes: CRA IIC Bl' is the cOl1vcnrionallOldioGlrboll age limn lab; cal Ill' is the ceotral age intercept from the Gllibration program; 
minimum/maximum cal 131' given at 2-sigma probability (95°;(1 confidence); additional information in Appendix C . 

Stratigraphic Identification and Soil Descriptions 

Natural andlor cultural stratigraphy was identified whenever possible by carefully examining the deposits 
exposed in the sidewalls of the trenches. Stratigraphic units (strata) were identified on the basis of physical 
composition, superposition, relative soil development, andlor textural transitions (i.e., upward fining sequences) 
characteristic of discrete depositional cycles. In the field, each stratum exposed in the test pits was assigned a 
Roman numeral cr, II, III, etc.) beginning with the oldest or lowermost stratum (sometimes bedrock) and ending 
witlt the youngest or uppermost stratum. Buried soils (also called paleosols), representing formerly stable ground 
»urElCes, were identified in the field on the basis of color, structure, horizon development, bioturbation, lateral 
continuity, and the nature of the upper boundaty (contact) with the overlying deposit, as described hy Birkeland 
et al. (1991), Holliday (1990), ReG1llack (1988), and Waters (1992), among others_ 

Master horizons describe in-place weathering characteristics and were designated by upper-case letters (A, 
B, C); an "R" designates solid bedrock. These are preceded by Arabic Jlumerals (2, 3, etc.) when the horizon is 
associated with a different stratum (i.e., 2Cu); number 1 is understood but not shown. The upper part of a 
complete soil profile is usually called the A-horizon, with a B-horiwn being the zone of accumulation in the middle 
ofa profile, and the C-horizon representing the relatively unweathered parent material in the lower part of a profile. 
Lower-case letters are LL~ed to designate subordinate soil horizons (Table 2). Com hi nations of these numbers and 
letters indicate the important characteristics of each major stratum and soil horizon; they are consistent with those 
outlined by Birkeland et aI. (1991), Schoeneberger et aI. (1998), and the USDA Soil Survey Stafr (1998). 

RESULTS AND FINDINGS OF EXPLORATORY TESTING 

Explorarory testing was conducted throughout the project area within low angle Iandf;)rtns that have the 
potential fiJr buried archaeological sites where project related subsurEtce impacts are anticipated. The results and 
fIndings of exploratory testing are discussed below, ftJllowed by an assessment of the potential ft.)r buried 

S1,bS!1I/;IIt' (it'thmAtc%gimllnl'cstiglltiollS 
/vr tbc HI/mil Vi5M C;'tmillg IlItd ElltCltllillmmt /'mjcct 
Alilf/(llIr GUlIlt)', Ctiijimlill 

4 far \'7 estern 



SUBORDINATE 

HOI(JZONS 

P 
b 

ox 

u 

w 

Table 2. Key to Subordinate Soil Horizons. 

DFSCRll'rI()N 

Disturbed zone (e.g .• artificial till or plow zone) 

Horizon buried at loc.1tion where d,,~crihed (not used with C-horizonsl 

Oxidized iron and other materials in C-horizon (subsur£tcc) 

JIIuvial accutnulmion of siliGltc clay in the SUhSuri:1CC strata 

Unweathered parent material (used only with C-horizons) 

Devdopmcnr orenlor and/or stnlCture with little or no illuvial aCCUI11Ublioll 
l"d"rI,,,,,p C-horizoll (ml"tt"",c,,) 

archaeological sites in the portions of the project area not examined by this study. A generally consistent 
stratigraphic sequence was documented throughout the project area, consisting of three distinct stratigraphic units 
discllssed in order from oldest to youngest below. The exception to this is Trench 7 that which is discussed 
separately below. 

Stratigraphic unit I consists of a well-developed buried soil (generally identified as 2ABtb-horizon) of 
variable color and texture with strong blocky structure, extremely firm consistenc)" and distinct clay films on ped 
t;lCes. The variability ohserved in this unit is likely due to tbe fact that it was encountered throughout the project 
area on both f;lI1s and ridges. This unit was encountered at depths of abollt 0.4 meters below surhlCe, often 
overlain by unit nI discussed below. No archaeological materials were identified in this buried soiL A sample of 
the 2AStb-horizon in Trench 4 yielded a radiocarbon date of3450±,)0 BP, or 3700 cal BP (Beta~287025). Taken 
together the stratigraphic (i.e., well-developed soil profile) and radiocarbon evidence indicate that this unit is likely 
Pleisrocene in age and remained stable at the surt.1ce of the project area for a considerable time period up to at 
least the late Holocene. 

Stratum II consists of poorly wrted clast supported gravels in a sand matrix exhibiting little or no soil 
development. This unit was only observed in Trench 10 where it was overlain by unit III and in 'Trench 11 where 
it overlain ;! stream channel f;lCies of unit L The nature- of this unit, in addition to its limited extend ncar a 
drainage indicates that it is the result ora recent stream channel deposition predating unit Ill. An isolated silrstone 
flake was identified within this unit in Trench 11 at a depth ofo.O-OA meters below surt:Jce, the context of which 
strongly suggests that this arritact was redeposited by stream activity. No other archaeological materials were 
identified in this unit. 

Stratigraphic ullit III generally consists of a relatively thin stratum of a gray silt loam surface horizon with 
weak granular structure (A) grading to parent material of massive white gravely sandy loam (C). This unit was 
identified at the sllrflCe of every trench location except Trench 7 extending to depths of 0.3 to 0.6 meters below 
sur1~1Ce. No archaeological materials were identifIed in this unit. The nature of this unit coupled with its broad 
expanse indicates that it is the result of deposition by colluvial slope wash. While the radiocarbon date from the 
buried soil in Trench 4 below this unit sur,gests that unit III Illay have been deposited as early as 3,700 years ago, 
the weakly developed soil profile indicates it is of more recent origin. Additionally, given that the radiocarbon date 
was ti'om a well-developed soil increases the potential of incorporating older carbon. As such this date should serve 
only as a minimum age for the underlying unit I and a maximum age for the overlying unit III. 

A diflerent stratigraphic sequence was observed in Trench 7, which was excavated in a topographically 
higher portion of the project Rrea on a ridge line immediately above a rock containing a couple. Due to land 
leveling associated with home construction it was suspected that artificial fill may overlie the historic land surf-ICC 
in this area. Trench 7 did in Elct reveRl artiflcial fill extending to 0.2 meters below sllrhlCe, where it overlain 
eXTn:tllcly hard sandy loam with clay films bridging grains. The nature of the underlying unit indicates it is the 

Eocene-age Tone formation and the lack of a surf.Ke horizon indicates it was truncated by construction activities 
prior to deposition of the artificial ElL No archaeological materials were identified in this area. 
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Potential for Buried Archaeological Sites 

The results of this investigation indicate that large portions of the project area have little or no potential 
for buried archaeological sites as it consists of high angle erosional landforms and/or bedrock exposed at the 
surhlCe. The field investigation targeted the remaining low angle depositional landforms where project related 
subsurf:lce impacts are anticipated and only one naturally redeposited aniElct was idemitted. A well-developed 
buried soil was identified in the majority of trenches excavated, which indicates a potential for buried 
archaeological sites. However, given that 14 trenches were excavated within a relatively 5111<11l area and no 
archaeological site was identified indicates that a substantial buried site is not present within this area. As such the 
potential for buried sites in this area has been exhausted. 

CONCLUSIONS AND RECOMMENDATIONS 

This subsurf.1Ce geoarchaeological investigation for the Buena Vista Gaming and Entertainment Project 
was conducted to determine the presence or absence of buried archaeological materials and buried soils that are 
likely to contain such materials in order to guide further archaeological work in the project area, if warranted. 
This investigation targeted low angle, potemially Holocene-age depositional landforms, where project related 
impacts are anticipated. A series of trenches were mechanically excavated in these areas to depths ranging fi'o!l1 0.7 
to 1.2 meters below surface. All excavated deposits were examined for archaeological materials. 

This investigation identified only one isolated prehistoric artif.1ct, which appeared have been removed 
fi'oll1 its original contexts by natural stream activity and redeposited at its present location. A laterally extensive, 
likely Pleistocene-age, buried soil was documented throughout the project area. However, given that 14 trenches 
were excavated and only one isolated artifact was identified it is unlikely that a substantial buried archaeological 
site is located in this area. 

The results of this study suggest the probability of encountering large or wbstantial buried prehistoric 
archacological deposiL~ in the areas where earth disturbances arc planned is low. \Vhile unlikely, there is some 
possibility that small, sparse, andlor isolated buried prehistoric archaeological materials could be associated with 
the well-developed buried soil found in the project area. Givcn this possibility, it may be prudent to have a 
qualified archaeologist or cultural monitor conduct periodic spot check~ in the areas where the buried soil is 
exposed during construction to help insure that potentially important cultural resources are not adversely 
impacted by project-related activities. 

SlllJSllrplCe G<'f!rlrch'/{'{I/lJgic,t/ bllJeJtigtTtiolls 
/01' the B1IClld Vivid GlminK lind E1IICrMi1llllfllt Pnject 
AIIMriOI' GlIlnty. C;/ijimli" 

6 



REFERENCES 

Adam, David P. 

1967 Late-PleistOcene and Recent Palynology of the Central Sierra Nevada, California. In Quaternary 
P,deoecololJ', H. E. Wright and E. j. Cushing, pp. 275-301. Yale University Press, London. 

Anderson, Scott R. 

1987 Late-Quaternaty Environments of the Sierra Nevada, California. Ph.D. dissertation, Department 
of Anthropology, University of Arizona, Tucson. 

1990 Holocene Forest Development and Paleoclimates within the Central Sierra Nevada, California. 
Jour/ltd of Ecology 78:470-489. 

Anderson, Scott R., and Susan]. Smith 

1994 Paleoclimatic Interpretations of Mcadow Sediment and Pollen Stratigraphies from California. 
GeololJ,22:723-726. 

Atwater, Brian F, David P. Adam,]. Platt Bradbury, Richard M. Forester, Robert K. Mark, William R. Lenis, 
G. Reid Fisher, Kenneth W. Gobalet, and Stephen W. Robinson 

1986 A Filii Dam/at TU/fm Lake, Califlmill, fwd JmpliCiltiolTS for the Wisconsin Gldc;ftl History o/the 
Sierra NetJttd(l. Geological Society of America Bulletin 97:97-109. 

Bartow, J. A., and D. E. Marchand 

1979 Pre/imi/1to], Geologic Map o/Cenozoic Deposits o/the Slltter Cree/c Qwltinlllgle, CAlijomitl. US 
Geological Survey Open-File Report 79-436. 

Biggar, Norma, Lloyd S. Cluff, and Hans Ewoldsen 

1978 Geologic and Seismologic illllestigatiol1s, New !Vielones Dam Project, Gtlijal7lia. Woodward-Clyde 
Consultants, San Prancisco, California. Report submitted to United States Army Corps of 
Engineers, Sacramento District, Sacramento, California. 

Birkeland, Peter WI., Michael N. Machette, and Kathleen M. Haller 

1991 Soils {IS {I Toolfor Applied Quttternilry Geology. Miscellaneous Publications 91-3. Utah Geological 
and Mineral Survey Division of Utah Department of Natural Resources. 

Burcham, Levi Turner 

1982 Clli{tn'l1ill Range Ldlui: An Histarico-Ec%git'll/ Studj' o/the RIll1ge Resource ()fC(tlijo~'ni(l. Center 
tor Archaeological Research Publication Number 7, University of California, Davis, 

Clark, Douglas H., and Alan R. Gillespie 

1997 Timing and Significance of Late-Glacial and Holocene Cirque Glaciation in the Sierra Nevada, 
California. QUtlterlldlJ' /ntemati01Id138/39:21-38. 

Cole, Ken 

1983 Late Pleistocene Vegetation of Kings Canyon, Sierra Nevada, California. QlIf/tl'rIldl)' Rl'JCt/rrIJ 

19:117-129. 

Davis, Owen K. 

1999 Pollen Analysis of Tulare Lake, CaliFornia: Great Basin-like Vegetation in Central California 
during the Pull-Glacial and Early Holocene. Review ofPtt/tteobotallY (Illd Ptl{YllololJ' 107:249-257. 

SII!JSII~pi(t' GethtrdJ,1t"omgierrlllllJcJtigt1fi()/1S 
f"r tbe lirte1li1 ViJfIt Gaming llnd Elltcrtllillment Project 
Alllf1d"r CO/lilly. Ca1ifomiil 

7 Far\XicSll'rtl 



Davis, Owen K., and Michael J. Moratto 

J 9SH Evidence for a Warm Dry Early Holocene in the Western Sierra Nevada of California: Pollen 
and Plant Macrofossil Analysis in Dinkey and Exchequer Meadows. Madrollo 35(2): 132- J 49. 

Davis, Owen K., R. Scott Anderson, Patricia L. Fall, Mary O'Rourke, and Robert S. Thompson 

1985 Palynological Evidence for Early Holocene Aridiry in the Southern Sierra Nevada, California. 
Quaternary Reseflrch 24:322-332. 

Dull, R. A. 

1999 Palynological Evidence for 19th Century Grazing-Induced Vegetation Change in the Southern 
Sierra Nevada, California, US. jotlmal o/Biogeography 26(4):899-912. 

I-lcizer, Robert F. 

1949 The Archaeology o/Centra! Ca/~fornifl, I: 7JJe Ertr{y Horizon. University of Califi)rnia 
Anthropological Records 12(1):1-84. 

19'50 Observations on Early Man in California. In PapC1:, on California Arcbileology: 1-5, pp. 5- 10. 
Reports of the University of California Archaeological Survey No.7, Berkeley. 

1952 A Review of Problems in the Antiquity of Man in California. In ,~ymposirtl1l ({the Antiquity 0/ 
Mil1l ill Cillijimlia. ReportS of the University of CaliFornia Archaeological Survey No. 16:3-17. 

Holliday, Vance T. 

1990 Pedology in Archaeology. In Archrteoiogiml Geoio.'lJ' o/North America, Norman P. Lasca and Jack 
Donahue, pp. 525-540. Centennial Special Volume 4, Geological Society of America, Boulder, 
Colorado. 

Koehler, Pat A., and R. Scott Anderson 

1994 Full-Glacial Shoreline Vegetation during the Maximum Highstand at Owens Lake, California. 
GrCflt Bmill Natumlis! 54: 142-149. 

Lillard, Jeremiah B., Richard F. Heizer, and Franklin Fenenga 

1939 All IlItrodllctio/l to the Archfleology o/Celltml Cfllifol7lia. Sacramento Junior College Department 
of Anthropology Bulletin 2. Board of Education of the Sacramento City Unified School District, 
Sacramento, California. 

Marchand, Denis E., and Alan Allwardt 

1981 L{tle Cellozoic Stratigraphic Units, NorthetTstem StIll jMquin Vflliq, GtliJorl71l1. US Geological 
Survey Bulletin 1470, Scale 1: 125,000. US Government Printing Office, Washiilgton, DC. 

Matthes, F. E. 

1939 Report o/the Committee OIl Glf/ciers. Transactions of the American Geophysical Union 5: lS-523. 

Meyer,Jack 

1996 Geoarchaeological Implications of Holocene Landscape Evolution in the Los Vaqueros Area of 
Eastern Contra Costa County, California. Master's tbesis, Cultural Resources Management, 
Department of Anthropology, Sonoma State University. Rohnert Parl" 

SUbJII1j:ICf' (;{'l}llrclJflfYIiogictil bllleltigfitiolis 

/111' the HUt1lil l'i<M Glll7lillg Iwd ElIIel'Milllllt'l1t Proj"ct 
AlIIIltI01' CorfIJl)'. CfI/ifomitl 

8 hlr \X!cslcrn 



Meyer, Jack colltinued 

2000 A Gcotlrchtlcologicdl Study of the GUrldttlupe Park/oilY Corridor, State ROlltc 87. Sail Jose, Swtll 
C/m'a Coull/y. California. Prepared by the Anthropological Studies Center, Sonoma State 
University, Rohnert Park, California. Submitted to the California Department of 
Transportation, District 04, Oakland, and KEA Environmental, Inc., San Diego, California. 

2008 77Je Prchist01J' of the Sonora Rcgion: Arcbaeologiett! fmd GeoarchaeologiCfll J1l11f'Stigmiol1S for Stfltc J of 
the East Sonora Bypass Projcct; State Route 108, Tuolumne COUllI)'. Cal~forni{l. Volume lid: Project
widc Gcortrchrtc%gical Study rlIllL ArchtlCologhal hwestiglltions rtf Four Prchistoric Sites: C4- TUO-
2640, -2643. -4556. (md -4559. Prepared by the Anthropological Studies Center, Sonoma State 
University, Rohnert Park, California. Submitted to the California Departmellt of 
Transportation, District 06, Fresno. 

Meyer, Jack, and Graham Dalldorf 

2004 GtoarciJflCological Studics dlong Portiol1s oftht EtlSt SOflOI'tl BYPdss Corridor, Tuolumne COllllt)'. 
GtI[fomill. Anthropological Studies Center, Sonoma State University, Rohnert Park. Submitted 
to the California Department of Transportation, District 10, Stockton, California. 

Meyer, Jack. and JeITrey S. Rosenthal 

1997 Archaeological and Geoarchaeological Investigations at Eight Prehistoric Sites in the Los 
Vaqueros Reservoir Area, Contra Costa County. In Los Vafjueros Project Finrt/ Repon Prepared 
by the Anthropological Studies Center, Sonoma State University, Rohnert Park, California. 
Submitted to the Contra Costa Water District, Concord. Report on file, Northwest r nformation 
Cenrer, Sonoma State University, Rohnert Park, California. 

2008 A GcOtlnAlc%gical OvcrtJieUJ and Assessment ofGlltliln.> Di.rtrict 3-Cultuml ReJOurceJ ]u/!t'i1tory 
ofCaitrrllls District.3 Rural CrJ1ll1entionft/ Highwtl),s. Far \X'estern Anthropological Research 
Group, Inc., Davis, California. Submitted to the California Department ofTransportatiol1, 
District }, North Region, Marysville, Calif()rnia. 

Monaghan, G. William, Kathryn C. Egan-Bruhy, Michael]. Hambacher, Daniel R. Hayes, Michael F. Kolb, 
Steve R. Kuehn, Staffan Peterson, James A. Robertson, and Nelson R. Shaffer 

2006 IdilllwOt{1 Dap Test Protocol Project. Commonwe;llth Cultural Resources Group, Inc., Jackson, 
Michigan. Prepared for the Minnesota Department of Transportation and Federal Highway 
Administration. 

Moratto, Michael J. 

1984 C1iif(mJia Archacology. Academic Press, New York. 

Poh!. M. M., L Hajadas, and G. Bonani 

1996 Assessing AMS 14C of Detrital Organics from Holocene and Late-Pleistocene Moraines, East
central Sierra Nevada, California. Holocene 6(4}:463-467. 

Retallack, Greg J. 

198H Field Recognition of Paleosols, Special Paper 216. In PtfleosoL, and Wert/iJering through Geologic 
Time: Principles twdApplicrltiolls, ]uergen Reinhardt and Wayne R. Sigleo, Geological Society of 
America, Boulder, Colorado. 

Rosenthal, JelTrey S., and Jack Meyer 

2004a Landscape Evolutio/l t1lzd the Archaeological Record: A Geoarc/lt{C%gicili Stud), of the Southern Stll/t(l 
ClllIYl v'rtllq (md Sun"Olmding Regioll. Center h)f Archaeological Research at Davis Publication 
14, University of California, Davis. 

SU/'SlfIj;lce Geoarcbaeofogiatl I!mestigat/(}1IJ 
}lr fhi" /3UCIM 1//s/;t Gnnillg and Enterftlinlllmt Project 
)'lIliTrior COU1lty, Califomid 

<) Far \'IIl·,tern 



Rosenthal, Jeffrey 5., and Jack Meyer continued 

20(Hb Cultural Resources In/Jentory (lCa/trans District 10 Ruml CiJ1llJentionrli Highways - Volumc III' 
Geot/relJtte%gicaL Study; Landn:ape Ellolutioll t/nd tbe Archaeological Record o/Ccntral Cttlifomitl. 
Far Western Anthropological Research Group, Inc., Davis, California. Submitted to California 
Department of Transportation, District 10, Stockton. On ftle, Central California Information 
Center, Calitornia State University, Stanislaus. 

Schoeneberger, P. J., D. A. Wysocki, E. C. Benham, and W. D. Broderson 

1998 Field 1500/' for Describing find Stunplillg Soils. National Soil Survey Center, Natural Resources 
Conservation Service. US Department of Agriculture, Lincoln, Nebraska. 

Scuderi, L. A. 

1987 Late Holocene Upper Timberline Variation in the Southern Sierra Nevada. Nature 325:242-244. 

Stewart, Suzanne, Jack Meyer, and Mike Newland 

2002 Pbase Olle Investigations fiJI' the Fort Bilker ArchtleologiCitl SUI'IJey, Golden Gme National RecrelltiOlI 
ArM, Marin COUllIY, California. Anthropological Studies Center, Sonoma State University, 
Rohnert Park. Prepared for Golden Gate National Recreation Area, National Park Service, San 
Francisco. On file, Golden Gate National Recreation Area, National Park Service, San Francisco, 
California. 

Stine, S. 

1994 Extreme and Persistent Drought in California and Patagonia during Medieval Time. Nature 
369:546-549. 

1996 Climate, 1650-1850. In Sierra NeVt1dtl Ecosystem Pl'Oject: Fillal Report to CimgTi'.fS, Vol II, 
Assess11Imts fwd Scientific RISis for lVftlllt1gement Opt;OIlS, pp. 25-30. Centers for \X/arer and 
Wildland Resources, University of California, Davis. 

U 11 ited States Dcpartmcnt of Agriculture (USDA) Soil Survey StatT 

1998 [(qs to Soil Taxollon~y, Eigbtb Edition. US Department of Agriculture, Natural Resources 
Conservation Service, Washington DC. 

\'Vaters, Michael R. 

1992 Principles o/GeOflrelltleology: A North AmeriCilIl Perspective. The University of Arizona Press, 
Tucson, Arizona. 

West, G.]. 

2000 Pleistocene-Holocene Transition and Holocene. In The RedwlJod fi}tfst, HhtOlY, Ew/o.r:!', Ilild 
Cimserlltltioll o/the Cot/st Redwoodr, edited by R. P. Nos", pp. 7-38. Save-the-Rcdwoods League. 
Island Press, Covelo. 

Wood, S. H. 

1975 Holocene Stratigraphy and Chronology of Mountain Meadows, Sierra Nevada, California. Ph.D. 
dissertation, California Institute of Technology, Pasadena. 

\X7o()lf~'nden, \X7. B. 

1996 Quaternary Vegetation History. In Sierrtl Nel!(fc/tl Ecosystem Project: FilM/ Report to COlIgrt'SS, 1101. 

I!, AS.fCssmellts (Illd Scientific B,1s;s for lVJal1t/gement Options, pp. 47-70. Centers for Warer and 
\X7ildland Resources, University of California, Davis. 

Slllmllf!ICt· C;a!t1I'("af'()l()gimll1J"est~r;ati()1IJ 
Jiir the Buma Vista Gt1IlIillg alld Elltertftillllll!1lt Project 
AnMr/(J1' Gm/lfy. Cditomia 

10 Far \X'c,[crn 



APPENDIX A 

TRENCH LOCATION MAP 



Trenches 

Project Boundary 

o 100 200 

FEET 

Source: AECOM 2010 

Trenches Not for Public Review 



APPENDIXB 

TRENCH SOIL DESCRIPTIONS 



0 S S Z 

:5 
::2 

~ 
,$ 

E QJ 

::E -

Appendix B • Trench Descriptions 

Description and Observations 
Surface horizon of pale brown (10YR 6/3, dry) sandy loam with moderate granular structure (A) to 0.3 m, over light 
gray (1 OYR 7/1, dry) loam with weak subangular blocky structure (C) to 0.45 m, over gray (7.5YR 6/1, dry) silt loam 
with moderate angular blocky structure and many prominent clay films on ped faces (2ABtb) to 0.8 m, over light gray 
(7.5YR 711, dry) gravely sandy loam with moderate subangular blocky structure and distinct clay films on ped faces 
(2BCl extendinG to bottom of trench at 0.9 m. 

2 1.2 0.9 4.32 Surface horizon of grayish brown (10YR 5/2, dry) loam with moderate granular structure (A) to 0.2 m, over very pale 
brown (10YR 7f3, dry) silt loam with weak subangular blocky structure (C) to 0.4 m, over brown (7.5YR 4/4, dry) 
gravely sandy loam with strong subangular blocky structure and common distinct clay films on ped faces and coating 
and bridging grains (2Btb) to 0.6 m, over brown (7.5YR 4/4, dry) cobbly sandy loam with weak subangular blocky 
structure and few clay films on ped faces (2BC) extending to bottom of trench at 0.9 m. 

3 

4 

5 4.2 1.2 1.1 

6 3.0 1.2 0.9 

3.36 Surface horizon of grayish brown (1 OYR 5/2, dry) loam with moderate granular structure (Al to 0.25 m, over very pale 
brown (10YR 7/3, dry) silt loam with massive structure with abrupt wavy lower contact (e) to 0.4 m, over brown (7.5YR 
4/4, dry) gravely sandy loam with strong subangular blocky structure and common prominent clay films on ped faces 
(2ABtb) to 0.55 m, over brown (7.5YR 414, dry) cobbly sandy loam with weak subangular blocky structure and few clay 

_J!1nl~gILQ!lQJgC!lsJ2E?C)J:;xt!lndlrlQtQJ1QnQnLQfJr!lnch"ltQ,7£11,... ___ .. __ _ 
3.55 Surface horizon of grayish brown (10YR 5/2, dry) loam with moderate granular structure (A) to 0.2 m, over light gray 

(1 OYR 7/1, dry) silt loam with massive structure (C) to 0.5 m, over brown (7.5YR 4/4, dry) sandy loam with strong 
subangular blocky structure and common prominent clay films on ped faces (2ABtb) to 0.7 m, over brown (7.5YR 4/4, 
dry) gravely sandy loam with weak subangular blocky structure, few clay films on ped faces, and extremely hard 
consistency (2BC) extending to bottom of trench at 0.8 m. A sample of 2ABtb horizon radiocarbon dated to 345Qt.40 

JiE, or 3700 cal BP IBeta-287025L ... _______ __ .. ____ ..... 
5.54 Surface horizon of light brownish gray (10YR 612, dry) sandy loam with massive structure and few cobbles (A) to 0.25 

m, over dark grayish brown (1 OYR 412, dry) clay loam with moderate coarse prismatic structure, extremely hard 
consistency, common faint clay films coating and bridging grains, and common slickenslides on ped faces (2Ab) to 0.7 
m, over grayish brown (1 OYR 514, dry) clay loam with strong medium subangular blocky structure and many distinct 
clay films on ped faces and coating and bridging grains (2Btb) extending to bottom of trench at 1.1 m. 

3.24 Surface horizon of light brownish gray (1 OYR 6/2, dry) sandy loam with weak coarse granular structure and common 
cobbles (A) to 0.5 m, over dark grayish brown (10YR 4/2, dry) clay loam with moderate medium subangular blocky 
structure. very hard consistency, common distinct clay films on ped faces and coating and bridging grains (2ABtb) to 
0.7 m, over brownish yellow (1 OYR 6/6, dry) clay loam with subangular blocky structure and common faint clay films 
on oed faces (2BCox) extendinq to bottom of trench at 0.9 m. 
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Appendix B • Trench Descriptions 

DeSCription and Observations 
Redeposited surface horizon of grayish brown (10YR 5/2, drj) cobbly loam with massive structure (ApI) to 0.1 m, ove 
pea gravel with white (10YR 8/1, dry) concrete staining (Ap2) to 0.2 m, over brownish yellow (10YR 616, dry) sandy 
loam with massive structure, extremely hard consistency, and faint clay films coating and bridging grains (2Cox) 
.~;(!endlDgjQbot1Qm ofjr"Dch§LO.7J!1, .......... __ .... _.~._. .... . ........ _~ .. . 

8 4.0 1.2 1.1 5.28 Surface horizon of grayish brown (10YR 5/2, dry) loam with moderate granular structure (A) to 0.2 m, over very pale 
brown (10YR 713, dry) silt loam with few gravels and cobbles, and massive structure with abrupt wavy lower contact 
(e) to 0.4 m, over grayish brown (10YR 512, dry) sandy clay loam with subangular blocky structure and common 
distinct clay films on ped faces (2ABtb) to 0.7 m, over brown (7.5YR 4/4, dry) gravely sandy loam with subangular 
blocky structure, extremely hard consistency, and few clay films on pad faces (2Be) extending to bottom of trench at 

1.1 3.30 Surface of pale brown (10YR weak subangular blocky structure to 0.3 m, over gray 
(1 OYR 511, dry) sandy loam with weak granular structure (A2) to 0.5 m, over brown (10YR 513, dry) clay loam with 
75% small to large gravel, weak fine angular blocky structure and common distinct clay films coating and bridging 

..... ~ .. ___ .L_ .. _ ........ __ ...Jl@iDs(2ABtb)extendingtobottomoftrenchat 1.1 m. 
10 3.0 1.0! 1.0 3.00 Surface horizon of light gray (10YR 7/2, dry) sandy loam with weak granular structure (AJ to 0.5 m, over gray (1 OYR 

3.3 1.0 1.2 

13 2.5 1.0 1.0 

14 5.0 1.0 

5/1, dry) clast supported small to large rounded gravels in sand matrix (2C) extending to bottom of trench at 1.0 m. 

3.96 Surface horizon of grayish brown (10YR 5/2, dry) sandy loam with weak granular structure lAC) to 0.2 m, over gray 
(10YR 5/1, dry) sandy loam with 25% small to medium gravels (eu), gray (1 OYR 511, dr/) clast supported gravels and 
cobbles in clay loam matrix, extremely hard consistency, and common faint clay films coating and bridging grains 
(2Be) extending to bottom of trench at 1.0 m. One siltstone flake recovered from upper 0-0.4 m below surface. 

3.00 Surface horizon of light gray (10YR 712, dry) silt loam with weak granular structure (AC) to 0.25 m, over light gray 
(10YR 7/2, dry) sandy loam with massive structure with abrupt wavy lower contact (Cu) to 0.4 m, over brown (7.5YR 
5/3, dry) clay loam with moderate angular blocky structure and common distinct clay films on ped faces (2Ab) to 0.8 
m, over light brown (7.5YR 6/3, dry) clay loam with moderate angular blocky structure and common distinct clay films 

... ~ .. ___ .Qll....ill!dfaces (2BtbLextendinglQ..PQttof!l.of trench a(1.0 m. _______ ......... ~ ____ ._ .... __ -:-:-,-
2.50 Surface horizon of light gray (10YR 7/2, dry) sandy loam with weak granular structure (A) to 0.25 m, over light gray 

(1 OYR 7/2, dry) sandy loam with massive structure, weak bedding, and abrupt' irregular lower contact (e) to 0.6 m, . 
over reddish brown (5YR 414, dry) sandy loam with fine angular blocky structure, common distinct clay films on ped 
faces, and common indurated sandstone inclusions (2BCox) extending to bottom of trench at 1.0 m. 

horizon of light gray (10YR 712, dry) gravely sandy loam with weak granular structure (A) to 0.4 m, over dark 
brown (10YR 313, dry) clay loam with moderate angular blocky structure and common distinot clay films on ped faces 
2ABtbl extendinq to bottom of trench at 0.9 m. 
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RADIOCARBON RESULTS 



Cmaistellt A('Cum(\' • •• 

..• Delil'erefi O,,-time 

November 10, 20 I 0 

Helll '\nlllylic Inc. 
4985 SW 74 CUll,t 
;\I!ami. Floridll l.llS5 tlSA 
'leI; .'1115 M7 5'67 
rllx: 305 (Il.) 0964 
Bchlfa rlldiocarblln.cflUl 
WI\ w.ndh>cllrhon.colU 

Dr. William Hildebrandt/Liz Honeysett 
Far Western Anthropological Group 
2727 Del Rio Place 
Suite A 
Davis, CA 95618 
USA 

RE: Radiocarbon Dating Result For Sample BY -T4-50-60 

DcaI' Dr. Hildebrandt and Ms. Honeysett: 

I)!lf'dro lIond 
l'rdldenl 

Rooald !lattield 
Chri~h)ph{'r I'ulrick 

IlC\lU(1 Uin'<!"" 

Enclosed is the radiocarbon dating result for one sample recently sent to us. It provided plenty of 
carbon for an accuratc mcasurement and the analysis proceeded normally. As usual, the method of 
analysis is listed on the report sheet and calibration data is provided whcre applicable. 

As always, no students or intern researchers who would necessarily be distractcd with othcr 
obligations and priorities were lIsed in the analysis. It was analyzed with the combined attention of our 
entire professional statT. 

If you have specific questions about the analyses, please contact us. We are always available to 
answer your questions. 

The cost of the analysis was charged to the MASTERCARD card provided. As always, if you 
have any questions or would like to discuss the results, don't hesitate to contact me. 

Sincercly, 

0M~d4? 
Digital signature on file 
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REPORT OF RADIOCARBON DATING ANALYSES 

Dr. William Hildebrandt/Liz Honeysett 

Far Western Anthropological Group 

Sample Data Measured 
Radiocarbon Age 

13C/12C 
Ratio 

Report Date: 11110/2010 

Material Received: 10/25/2010 

Conventional 
Radiocarbon Age(*) 

BCla - 287025 3460 +/- 40 BP -25.6 n/oo 3450 1/- 40 Dr 
SAMPLE: BV-T4-50-60 
ANALYSIS: AMS-ADV ANCE dclivery 
MATERIAL/PRETREATMENT: (organic sediment): acid washes 
2 SIGMA CALIBRATION: Cal Be 1880 to 1670 (Cal BP 3830 to 3620) 

Dates are reported as RCYBP (radiocarbon years before present. 
"present" " AD 1950). By international convention, the modem 
reference standard was 95% the 14C activity of the National Institute 
of Standards and Technology (NIST) Oxalic Acid (SRM 4990C) and 
calculated using the Libby 14C half-life (5568 years). Quoted errors 
represent 1 relative standard deviation statistics (68% probability) 
counting errors based on the combined measurements of the sample, 
background. and modern reference standards. Measured 13C/12C 
ratios (delta 13C) were calculated relative to the PDB-1 standard. 

The Conventional Radiocarbon Age represents the Measured 
Radiocarbon Age corrected for isotopiC fractionation. calculated 
using the delta 13C. On rare occasion· where the Conventional 
Radiocarbon Age was calculated using an assumed delta 13C, 
the ratio and the Conventional Radiocarbon Age will be followed by"". 
The Conventional Radiocarbon Age is not calendar calibrated. 
When available, the Calendar Calibrated result is calculated 
from the Conventional Radiocarbon Age and is listed as the 
"Two Sigma Calibrated Result" for each sample. 
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CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS 

3580 

3560 

3540 

3520 

3500 

iL 
3480 

lB. 3460 <1J 
OJ 
ro 
c 3440 0 
.0 

~ 3420 0 
'6 
ro 
n: 3400 

3380 

3360 

3340 

3320 

3300 

(Variables: C 13/C 12=-25.6 :Iab. l1lult=l) 

Laboratory num ber: Beta-287025 

COllventional radiocarbon age: 3450±40 BP 

2 Sigma calibrated result: Cal BC 1880 to 1670 (Cal BP 3830 to 3620) 
(95% probability) 

Intercept of radiocarbon age 
with calibration curve: 

Sigma calibrated results: 
(68% probability) 

Intercept da ta 

Cal BC 1750 (Cal BP 3700) 

Cal BC 1870 to 1850 (Cal BP 3820 to 38(0) and 
Cal Be Ino to 1730 (Cal BP 3730 to 3680) and 
Cal BC 1720 to 1690 (Cal BP 36M) to 3640) 

3450±40 BP Organic sediment 

1900 1880 1860 1840 1820 1800 1780 
CalBC 

1760 1740 

References: 
DII tabase IIsed 

INTCAU)4 
CalibrathHl Database 
IN TeA LI}4 Ral/iacarbol1 Age Calibralitlll 

IlltCafl)4: Calihrafiol1lsslIe o/,Radio(,<1rholl (Volume 4(" III' 3,20(4). 
ilf athem alies 
A Simp/ijiel/ App roach ttl Calibrating C 14 Dates 

Talmo, A. S., VOf(ef,.t. C., 1993, Rodiocarbon 35(2). ,,317-322 

1720 1700 

Beta Analytic Radiocarbon Dating Laboratory 

1680 

4985 S IV 741h COUI'I, Miami. Florida 33155 • Tel: (305)fi() 7-S/6 7· Fax: (3115)663-0'164. E-Mail: hl'la(p'raJioc(//'boll.COI1l 
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