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INTRODUCTION

This paper presents a set of accelerator mass spectrometry (AMS) radiocarbon dates obtained from
various archaeological samples collected from 3 shellmounds—CA-MRN-114, CA-MRN-115, and
CA-MRN-328—within China Camp State Park, Marin County, California, USA.

Nelson (1907) recorded “Shellmound No. 114” (CA-MRN-114) and “Shellmound No. 115” (CA-
MRN-115) as part of an archaeological survey in the early 1900s. Nelson mapped both shellmounds
and their associated features, including multiple pit features on the top of CA-MRN-115. CA-MRN-
328 was identified after the creation of China Camp State Park in the 1970s. Subsequent archaeo-
logical research at CA-MRN-115 was conducted in 1949 by Clement W Meighan, who supervised
excavations of twelve 5 × 5 foot units located at the south end of the site; 5 auger units; and 1 pit fea-
ture (“House-pit 7”) on top of the mound (Meighan 1953). In addition to faunal remains, a shell
ornament, and lithic artifacts, excavation within House-pit 7 yielded burned wood house planks,
grass thatching, and the nested remains of 4 plain and diagonal twined baskets.

As part of Meighan’s analysis of the CA-MRN-115 assemblage, 2 organic samples (sample C-186;
Libby 1955:112) were submitted for 14C dating. A larger sample size requirement for 14C samples
in the 1950s necessitated selection of multiple carbon samples from various depths at CA-MRN-
115: 108 inches (2.7 m) and 114–132 inches (2.9–3.4 m) below surface (Meighan 1953:6). The 14C
values for these samples are 633 ± 200 and 911 ± 80 BP (Libby 1955:112), which were also aver-
aged to produce a mean 14C value of 720 ± 130 BP (Meighan 1953:5), or cal AD 1035–1432 (2 )
using the OxCal 4.0 calibration program (Bronk Ramsey 2009). Accordingly, CA-MRN-115 con-
tains, at minimum, a Middle-Late Period Transition component (AD 700–1100). A foot of soil
deposited on top of the excavated house pit, the shell ornament, and a notched obsidian projectile
point recovered near the surface of CA-MRN-115 led Meighan to conclude that the site was aban-
doned by AD 1800 (Meighan 1953:4–5), and that “the occupants of this village were taken to one of
the Spanish missions” (Meighan 1953:5).

My archaeological fieldwork at CA-MRN-114, CA-MRN-115, and CA-MRN-328 took place
between 2007 and 2008 and addresses long-term use and reuse of these sites by hunter-gatherers
before, during, and after Spanish settlement in the San Francisco Bay area (AD 1776 to the 1830s)
(Schneider 2010). Despite a detailed prehistoric archaeological record at many Bay Area shell-
mound sites, knowledge of hunter-gatherer shellmound use at contact is limited. To this end, AMS
14C data were collected to further elucidate the timing of shellmound residence during the Late
Period (AD 900–1800) and, especially, into historic times.
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ARCHAEOLOGICAL SAMPLES

CA-MRN-114 (China Camp State Park, Marin County, California)

Beta-254226 380 ± 40 BP
CCAPMRN11401 d13C = –24.7‰
Carbonized wood (0.26 g) handpicked from the basin of a stone-lined hearth feature (“Feature 1”).
CA-MRN-114, Unit 1078N/1056E, Stratum 4a, 40–45 cm below ground surface. China Camp State
Park is in Marin County, California, ~6.5 km northeast of San Rafael, California, USA (375824N,
1223152W).

Comment: This sample produced a conventional 14C age of 380 ± 40 BP, or cal AD 1440–1640 (2 )
(510–310 cal BP; 2- calibration following Vogel et al. [1993]).

Beta-254227  640 ± 40 BP
CCAPMRN11402  d13C = –1.7‰
Fossilized shell—bay mussel (Mytilus edulis) fragments totaling 1.61 g—handpicked from the basin
of a stone-lined hearth feature (“Feature 1”). CA-MRN-114, Unit 1078N/1056E, Stratum 4a, 40–45
cm below ground surface, China Camp State Park.

Comment: This sample produced a conventional 14C age of 1020 ± 40 BP, or cal AD 1480–1680
(2 ) (470–270 cal BP; 2- calibration following Vogel et al. [1993]). To calibrate all marine shell-
fish samples, a carbon reservoir, R, value of 300 ± 35 for San Pablo Bay was applied and calcu-
lated by averaging known R values for the San Pablo Bay (Ingram and Southon 1996). Both sam-
ples collected from “Feature 1” imply that this feature is Late Period Phase 1 (AD 900–1500) and
Late Period Phase 2 (AD 1500–1800) in age.

Beta-254228  510 ± 40 BP
CCAPMRN11403  d13C = –3.1‰
Fossilized shell—bay mussel (Mytilus edulis) umbos totaling 0.79 g—collected 20–40 cm below
ground surface in an excavated auger unit (AU1083N/1055E) at CA-MRN-114, China Camp State
Park.

Comment: This sample produced a conventional 14C age of 870 ± 40 BP, or cal AD 1650–1880 (2 )
(300–70 cal BP; 2- calibration following Vogel et al. [1993]). The sample was calibrated using a
carbon reservoir, R, value of 300 ± 35 for San Pablo Bay. In addition to a Late Period Phase 2 com-
ponent, this date indicates MRN-114 also contains stratigraphic deposits dating to historical times.
Temporally diagnostic projectile point types and shell artifacts excavated from the 3 shellmounds
corroborate 14C data and imply historic residence (Schneider 2010).

Beta-254229  1520 ± 40 BP
CCAPMRN11404  d13C = –3.5‰
Fossilized shell—bay mussel (Mytilus edulis) umbos totaling 0.77 g—collected 80–100 cm below
ground surface in an excavated auger unit (AU1083N/1055E) at CA-MRN-114, China Camp State
Park.

Comment: This sample produced a conventional 14C age of 1870 ± 40 BP, or cal AD 700–940 (2 )
(1240–1010 cal BP; 2- calibration following Vogel et al. [1993]). The sample was calibrated using
a carbon reservoir, R, value of 300 ± 35 for San Pablo Bay. The deepest 14C sample collected from
MRN-114, this date implies some of the earliest shell layers were deposited during the Middle-Late
Period Transition (AD 700–1100) and has implications for considering contemporaneous occupa-
tion at MRN-114 and MRN-115.
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CA-MRN-115, the Thomas Site (China Camp State Park, Marin County, California)

Beta-250547  280 ± 40 BP
CCAPMRN11501  d13C = –25.3‰
Charred basketry fragment weighing 251 mg. The remains of 4 nested baskets were excavated from
the floor of a house depression (“House-pit 7”) on top of CA-MRN-115 (the Thomas site), China
Camp State Park, which is ~6.5 km northeast of San Rafael, California, USA (375824N,
1223152W). The basketry remains were collected at a depth of 14 inches (35.5 cm) by Clement
Meighan in 1949 (Meighan 1953:2), and then archived at the Lowie Museum of Anthropology (now
the Phoebe A Hearst Museum of Anthropology), University of California, Berkeley. T D Schneider
collected and submitted the 14C sample (Schneider 2010).

Comment: As described by Meighan (1953:3), the remains of burned baskets were found “30 inches
west of the hearth… [and were] preserved in a carbonized form but… in poor condition, having been
crumpled by a collapsing house timber which lay on top of the fragments.” It is possible that archi-
val adhesives and chemical preservatives were subsequently applied to organic remains in the
MRN-115 collection. To obtain appropriate samples from the museum specimens, larger samples
were collected for chemical pretreatment. A 251-mg sample was snipped from a basket fragment
and underwent solvent extraction at Beta Analytic Inc. (Miami, Florida, USA), which ultimately
yielded a 3.7-mg carbon sample. The conventional 14C age for this sample is 280 ± 40 BP, with 2
possible calibrated age ranges of cal AD 1490–1670 and cal AD 1780–1790 (2 ) (460–280 and
160–160 cal BP, respectively; 2- calibration following Vogel et al. [1993]). The date confirms site
residence during the Late Period Phase 2 (AD 1500–1800) and, considering the 14C dates reported
by Meighan (1953:5), at minimum a thousand-year record of human habitation at MRN-115.

Beta-250548  210 ± 40 BP
CCAPMRN11502  d13C = –22.2‰
Carbonized wood fragment weighing 226 mg. In 1949, Meighan excavated a house depression on
top of the Thomas site, or CA-MRN-115 (Meighan 1953), China Camp State Park. This 14C sam-
ple—possibly redwood (Sequoia sempervirens) or oak (Quercus spp.)—was part of a bark plank that
once formed the wall of a conical bark house constructed on top of the shellmound. The plank was
collected from “Unit 1 West” of “House-pit 7” at a depth of 12–18 inches (30–46 cm), and archived
at the Lowie Museum of Anthropology (now the Phoebe A Hearst Museum of Anthropology), Uni-
versity of California, Berkeley. T D Schneider collected and submitted the 14C sample (Schneider
2010).

Comment: Similar to the basket fragment, fragments of wood collected from MRN-115 were likely
contaminated by adhesives and preservatives at the museum and required chemical pretreatment. A
226-mg chunk of carbonized wood underwent solvent extraction at Beta Analytic Inc. and ulti-
mately produced a 2.5-mg sample. The conventional 14C age for this sample is 260 ± 40 BP, with 4
possible calibrated age ranges of cal AD 1520–1590, 1620–1670, 1770–1800, and 1940–1950 (2 )
(430–360, 330–280, 180–150, and 10–0 cal BP, respectively; 2- calibration following Vogel et al.
[1993]). The date implies the house pit is Late Period Phase 2 in age, and is corroborated by the date
produced from the basket fragment. With regard to potential chronological issues related to the recy-
cling of old wood (Schiffer 1986), the temperate climate of the San Francisco Bay probably forced
hunter-gatherers to replace rotted bark slabs every 20 yr, if not earlier (Highley 1995:412; Morrell
et al. 1999; Trieu Gahr 2006:72), and the wood remains are considered reliable sources of chrono-
metric data.
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CA-MRN-328 (China Camp State Park, Marin County, California)

Beta-254230  580 ± 40 BP
CCAPMRN32801  d13C = –2.8‰

Fossilized shell—bay mussel (Mytilus edulis) umbos totaling 0.80 g—collected 20–40 cm below
ground surface in an excavated auger unit (AU969N/989E) at CA-MRN-328, China Camp State
Park, which is ~6.5 km northeast of San Rafael, California, USA (375824N, 1223152W).

Comment: This sample produced a conventional 14C age of 940 ± 40 BP, or cal AD 1540–1720,
1740–1750, and 1790–1800 (410–220, 210–200, and 160–150 cal BP; 2- calibration following
Vogel et al. [1993]). The sample was calibrated using a carbon reservoir, R, value of 300 ± 35 for
San Pablo Bay.

Beta-254231  460 ± 40 BP
CCAPMRN32802  d13C = –0.00‰
Fossilized shell—bay mussel (Mytilus edulis) umbos totaling 0.65 g—collected 120–140 cm below
ground surface in an excavated auger unit (AU969N/989E) at CA-MRN-328, China Camp State
Park.

Comment: This sample produced a conventional 14C age of 870 ± 40 BP, or cal AD 1650–1880 (2 )
(300–70 cal BP; 2- calibration following Vogel et al. [1993]). The sample was calibrated using a
carbon reservoir, R, value of 300 ± 35 for San Pablo Bay. The 2 dates from MRN-328 imply that
the site is Late Period Phase 2 (AD 1500–1800) in age. However, since 1 m depth separates the
stratigraphic deposits from which the 2 shell samples were collected, it is possible that MRN-328
was impacted by taphonomic disturbances, including rodent burrowing, historic-era ranching activ-
ity, and other landscape modifications such as the adjacent construction of a cement cistern used for
watering livestock (Brienes 1983).
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