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INTRODUCTION

This is the second (of three parts) addres-
sing the aboriginal landscapes of St. Cathe-
rines Island, Georgia. Part I of this series
provided the contextual and theoretical
framework for addressing the aboriginal
landscapes of St. Catherines Island. Part
II presents the empirical data generated to
answer the following questions that have
guided our long-term research:

1. How and why did the human landscape
(settlement patterns and land use)
change through time?

To what extent were subsistence and
settlement patterns shaped by human
population increase, intensification,
and competition for resources?

What factors can account for the emer-
gence of social inequality in Georgia’s
Sea Islands?

Can systematically collected archaeco-
logical evidence resolve the conflicting
ethnohistoric interpretations of the ab-
original Georgia coast (the so-called
Guale problem)?

Part I begins with the chronological con-
trols derived to monitor the temporal land-
scape of St. Catherines Island. After consid-
ering the strengths and weaknesses of
radiocarbon approaches available to us,
we derive the island-specific reservoir cor-
rection factor necessary to integrate results
from marine and terrestrial sampling.
Working from a database of 239 radiocar-
bon dates from St. Catherines Island, we
compare and contrast this '*C framework
with the established ceramic sequence for
the region, revising the ceramic chronology
as necessary for the present application. We
also develop a method of incremental
growth sequencing in Mercenaria merce-
naria to establish seasonality estimates for
nearly 100 of the archaeological sites tested
in the island-wide survey.
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We then turn to the specifics of the ar-
chaeological landscape, sampled across the
diverse habitats of St. Catherines Island.
We present site-by-site details for the is-
land-wide and shoreline archaeological sur-
veys and, in separate chapters, Elizabeth
Reitz discusses the vertebrate zooarchaeo-
logical remains recovered. We also reana-
lyze the mortuary evidence from St. Cathe-
rines Island and summarize our findings
from the more extensive excavations at the
Meeting House Field and Fallen Tree sites.
The final chapter introduces a new paleoen-
vironmental perspective available from re-
cent tree-ring research along the Georgia
coastline.

Part III of this series synthesizes the di-
verse empirical and theoretical threads to
reconstruct the changing configuration of
St. Catherines Island during the past 5 mil-
lennia, to examine the predictions derived
from human behavioral ecology. Drawing
on Central Place Theory and diet-breadth
modeling, we evaluate the long-term trends
in site positioning on the Pleistocene core
and Holocene beach ridges of St. Cathe-
rines Island. Working from the diet-breadth
model, we look at the issues of prey
choice and resource depression through
time. We critically evaluate the changing
aboriginal landscape of St. Catherines Is-
land by dissecting the available evidence
on chronology, settlement pattern, subsis-
tence, seasonality, bioarchaeology, and
ritual activity from the Late Archaic
through Spanish mission periods. Finally,
we evaluate the evidence for population in-
crease, occupational periodicity, resource
intensification, and the emergence of social
inequality along the aboriginal Georgia
coast, ending with a reconsideration of the
Guale problem in light of the new data
available on economic intensification, resi-
dential mobility, and paleoclimatic fluctua-
tions.



CHAPTER 13. RADIOCARBON DATING ON
ST. CATHERINESISLAND

Davip Hurst THOMAS

The research program discussed here re-
lies on the results of 239 '*C dates processed
on samples recovered from St. Catherines
Island. To be sure, this diverse chronomet-
ric database provides the primary macro-
chronological controls for this study, but
the '*C evidence must be carefully evaluat-
ed in terms of the known compositional,
statistical, and systematic anomalies known
to influence the outcome. The following dis-
cussion focuses on three major issues—con-
tamination effects, fractionation effects,
and reservoir effects—and then establishes
protocols for standardizin% and evaluating
the results of the extensive *C record avail-
able from St. Catherines Island.

CONTAMINATION EFFECTS

Radiocarbon dating derives its success
in archaeology in part from the ability of
modern instruments to precisely measure
the proportions of *C to '>C in relevant
archaeological materials. Archaeological
samples, however, are sometimes contami-
nated by carbon-containing compounds
not present in the original organic material
being dated (Taylor, 1987: 35). Shell sam-
ples in particular can be tainted by younger,
foreign carbon derived from groundwater
bicarbonates. Such contamination is re-
stricted to the exterior surfaces of shell sam-
ples and can routinely be removed by leach-
ing them in acid prior to analysis. For all
the "C results reported in this chapter, the
processing laboratories have pretreated
shell samples with dilute acid to etch away
the outer layers. The samples were then at-
tacked with more acid to produce carbon
dioxide, which was then employed as the
carbon source. The resulting benzene syn-
theses and counting procedures followed
standard laboratory guidelines. We feel
these safeguards satisfactorily remove all
inappropriate carbon compounds from the
shell samples.
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FRACTIONATION EFFECTS

Another problem for the archaeologist is
the fractionation of carbon isotopes in na-
ture.! Specifically, '*C is known to have
a mass about 17 percent and 8 percent
greater than that of the '’C and '*C iso-
topes, respectively. During certain bio-
chemical processes, such as photosynthesis,
the lighter isotopes are differentially incor-
porated into living organisms, creating
a certain degree of wvariability in
14C/"3C/'2C ratios that cannot be attributed
solely to the passage of time. This fact un-
dermines one of the rudimentary assump-
tions on which the "*C method rests.

Fortunately, such fractionation effects
are generally regular and predictable in ad-
dition to being relatively well understood.
Although marine carbonates and terrestrial
wood samples differ in their 6 values, this
problem is partially alleviated by conven-
tional radiocarbon laboratory procedures,
in which the variable isotopic ratios are nor-
malized to a common scale. When working
with shell determinations, however, the
fractionation effect must be specifically
considered, both in the laboratory and in
application of specific dates. In their impor-
tant discussion dealing with the standards
of reporting '*C data, Stuiver and Polach
(1977) have urged investigators to report
313C values, either measured or estimated
relative to the PDB? standard. Such mea-
sured values can be supplied by commercial
radiocarbon laboratories upon request and
most of the shell samples reported in this
chapter include a laboratory-derived 8'*C
value.?

But some investigators neglect to request
that fractionation be measured by the ra-
diocarbon laboratory. To compare these
uncorrected results with “corrected” '*C
determinations, it becomes necessary to es-
timate the 3'°C correction. Stuiver and Po-
lach (1977: 358) suggest that for marine
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shells, a value 0of 410 = 70 years be added to
all uncorrected radiocarbon ages.*

For the suite of "“C dates available from
St. Catherines Island, we calculate an em-
pirically derived fractionation value for the
large suite of radiocarbon dates available
from St. Catherines Island. More than
two-thirds of the marine shell *C samples
discussed here have a 8'C value provided
by the commercial radiocarbon laboratory.
For instance, our major age supplier, Beta
Analytic, Inc., provided three specific va-
lues: the 'C age (in years Bp. = 1 ), 8'°C
(**c/'?C), and the C adjusted '*C age.
Our empirically derived fractionation cor-
rection factor is the difference between the
unccs)rrected 4C age and the adjusted '*C
age.

RESERVOIR EFFECTS

Speaking specifically of St. Catherines Is-
land, we think that shell samples tend to
provide more reliable results than charcoal
samples from the same context. Not only
are shell samples vastly more abundant,
but, unlike charcoal, Holocene-age marine
shells are not subject to contamination by
organic carbon from modern vegetation de-
cay (thereby reducing the importance of
chemical cleaning). Large shell fragments
do not move as readily through the strati-
graphic column and do not have the prob-
lem of rootlet contamination (a difficulty
with charcoal samples). Excreted by short-
lived organisms, these shells are more abun-
dant than reliable charcoal samples found
in most shell middens. Shells are also com-
monly preserved in pieces large enough to
avoid the need for more expensive AMS
dating (Deo et al., 2004). For all of these
reasons, '*C dating of marine shells will al-
ways be important for refining the archae-
ological chronology along the Georgia
coast.

More than three decades ago, Joseph
Caldwell clearly recognized the importance
of combining radiocarbon dating with ce-
ramic analysis to establish the cultural chro-
nology of the Georgia coast. In a paper pre-
sented at the Southeastern Archaeological
Conference in October 1970, Caldwell re-
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ported 13 new radiocarbon dates from his
excavations on St. Catherines Island. Be-
cause he was aware of the potential prob-
lems involved in the radiocarbon dating of
marine shells, Caldwell deliberately paired
some charcoal and shell determinations.
Assessing the results from his first two field
seasons of research on St. Catherines Is-
land, Caldwell concluded, ‘‘radiocarbon de-
terminations made from oyster shell do not
appear to differ significantly from determi-
nations made from charred wood. In this
connection, some of you will recall that
a few years ago modern oyster shells from
adjacent Sapelo Island collected in 1955
were run at the University of Michigan
(M-614) and did not differ significantly
from Michigan’s wood standard” (Cald-
well, 1971: 1).° Elsewhere in the same paper,
however, Caldwell reported a suspicion that
“our shell determinations, while compatible
with charred wood determinations, may be
running slightly later.” He wisely reassured
that “of course we shall continue to look for
an oyster shell correction factor and other
factors based on the available amount of
radiocarbon in the biosphere at a particular
time.”

Ten years later, we reported the results of
our own excavations of several Refuge-
Deptford burial mounds on St. Catherines
Island. We analyzed 29 radiocarbon dates,
nearly one-quarter of them processed on
marine shell, and although referencing “‘res-
ervoir effects” (Thomas and Larsen, 1979:
138), we basically relied on Caldwell’s pre-
vious experiments and dismissed the prob-
lem.

Today, we realize that our assumption
was incorrect. A significant reservoir effect
is operating here because, relative to the
atmosphere, ocean water is depleted in
14C, transmitting this deficiency to marine
organisms. This means that '*C determina-
tions processed on marine samples should
routinely appear to be “older” than '*C
dates run on contemporary terrestrial sam-
ples.

This skewing effect is readily apparent in
our St. Catherines Island research. From
our database of 106 '*C determinations on
archaeological samples, we can define 11



2008

13. RADIOCARBON DATING 347

TABLE 13.1
Comparison of Paired Charcoal-Marine Shell '*C Determinations from St. Catherines Island®

Pair 1: Meeting House Field (9Li21), Midden D, level 3”¢

Beta-30268 Mercenaria 710 = 80 B.P.

Beta-30269 Charcoal 290 = 60 B.P.
Pair 2: Meeting House Field, Midden D, level 3FN-2

Beta-30270 Crassostrea 790 = 80 B.P.

Beta-30269 Charcoal 290 * 60 B.P.
Pair 3: Meeting House Field, Midden E, Test Pit I (30-40 cm) FN-2

Beta-20806 Crassostrea 760 = 60 B.P.

Beta-21973 Charcoal 320 £ 60 B.P.
Pair 4: 9Li170, Test Pit I (10-20 cm) FN-2

Beta-20805 Crassostrea 530 = 70 B.P.

Beta-20810 Charcoal 330 = 60 B.P.
Pair 5: Wamassee Head (9Lil3), Test Pit I (40-50 cm)

Beta-20804 Mercenaria 820 = 70 B.P.

Beta-20811 Charcoal 360 = 60 B.P.
Pair 6: Meeting House Field, Midden E, Test Pit I (30-40 cm) FN-2

Beta-20806 Crassostrea 760 = 60 B.P.

Beta-21972 Charcoal 440 *+ 50 B.P.
Pair 7: Meeting House Field, Midden 21 (level 3) FN-2 FN-3

Beta-30263 Mercenaria 950 = 60 B.P.

Beta-30264 Charcoal 540 + 60 B.P.
Pair 8: Meeting House Field, Midden 21 (level 3)

Beta-30265 Crassostrea 730 = 50 B.P.

Beta-30264 Charcoal 540 = 60 B.P.
Pair 9: Meeting House Field (9Li21), Midden E, Test Pit I (80-90 cm) FN-2

Beta-20808 Crassostrea 680 = 60 B.P.

Beta-21974 Charcoal 590 = 50 B.p.
Pair 10: Johns Mound (Stage 1I/Central Pit)

UGA-64 Crassostrea 1190 = 60 B.P.

UGA-61 Charcoal 900 = 60 B.P.
Pair 11: Seaside Mound I (Feature 15/Central Tomb)

UGA-1826 Crassostrea 1630 =+ 60 B.P.

UGA-112 Charcoal 1430 = 115 B.P.

“ All shell dates have been corrected for fractionation; see table 13.4 for more complete contextual information.
*Note that the same charcoal determination (Beta-30229) appears in both pairs 1 and 2.

<This difference is statistically significant (p < 0.05).

cases of charcoal and marine shell pairs,
which we presume date the same behavioral
event (table 13.1 and fig. 13.1). Seven of
these coeval pairs derive from our excava-
tions at Meeting House Field, a large Irene-
period site located on the western margin of
St. Catherines Island (as discussed in chap.
25). The additional shell-charcoal paired
dates derive from excavations at Johns
Mound (Caldwell, 1971; Larsen and Thom-

as, 1982), Seaside Mound I (Thomas and
Larsen, 1979: 84-98), Wamassee Head
(Caldwell, 1971; see also chap. 20), and
9Li170, a small oyster shell midden located
130 m east of Yankee Bridge Road (see
chap. 20).

Figure 13.1 plots the temporal distribu-
tion of the paired terrestrial-marine radio-
carbon dates from St. Catherines Island. In
every case, the "*C determination based on
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The temporal distribution of paired, uncorrected charcoal-shell '*C dates from St.

Catherines Island, Georgia (data extracted from table 13.1).

marine shell predates the equivalent, sup-
posedly contemporaneous date processed
on charcoal. Momentarily setting aside the
uncertainties associated with the individual
14C determinations, the shell samples date
between 90 and 500 '*C years older than
their charcoal counterparts. This difference
is statistically significant (»p < 0.05) in two-
thirds (7 of 11) of these cases.

The mean age differential between the
charcoal and shell dates is 320 = 146 (stan-
dard error = 40.9) years, while the Y-inter-
cept for the regression line describing this
relationship is 424 years (fig. 13.2). While
both of these statistics suggest useful infor-
mation about the skewness inherent in ma-
rine shell '*C ages on St. Catherines Island,
we will follow the now conventional radio-
carbon procedure of deriving a marine res-
ervoir correction by '*C dating of known-
age shells.”

In other words, “C dating of zooarch-
acological marine shells should play a
prominent role in establishing and refining
the cultural chronologies of the coastal
Southeast. But for this potential to be
fully realized, archacologists must adopt
a more refined, more informed, and more
critical attitude toward the way in which
marine '*C dates are used in everyday prac-
tice.

CORRECTING FOR RESERVOIR EFFECTS

In the early development of radiocarbon
dating methods, investigators concluded
that when living samples of freshwater or-
ganisms produced apparent '*C ages of up
to 1600 years (Taylor, 1987: 34), the mate-
rials had been contaminated by carbonates
derived from bedrock limestone. As a result,
14C determinations for marine samples will
always appear “older” than '*C dates on
contemporary terrestrial samples. This dif-
ficulty can be overcome by computing cor-
rection factors based on such apparent age
differences, which enables archaeologists to
compare shell samples with '*C ages of con-
temporary terrestrial samples.

The ocean acts as a large carbon reser-
voir, where the residence of '*C is consider-
ably longer than in the atmosphere. Com-
bined with the upwelling of more ancient
carbon from the deep ocean, this effect cre-
ates an age of marine samples that is several
hundred years older than contemporary at-
mospheric samples. Temporal fluctuations
occur in both atmospheric '*C activity and
P4atterns of ocean circulation, causing the

C activity of surface seawater to vary by
region and over time.

For years, some '*C laboratories did not
correct for either fractionation or reservoir
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effects in marine shell, due to the view that,
in many regions, they approximately cancel
each other. Typical fractionation effects for
marine shell carbonates adjust '*C values in
marine shell samples by about 400 years,
a value roughly equal to what was consid-
ered the “average” apparent age of surface
ocean water (based on measurements in the
Atlantic Ocean; Broecker et al., 1960).

Research has demonstrated that reser-
voir effects (the incorporation of ancient
carbonates in living organisms) commonly
plague "“C dates processed on marine shell.
These effects are attributed primarily to up-
welling, in which water from deeper ocean
contexts is periodically brought upward
and mixed with surface ocean water. When
such upwelling is uncommonly high, the ap-
parent '*C age of water can be in excess of
1000 years, in part because the slow mixing
of deep ocean waters leaves the global ma-
rine radiocarbon reservoir depleted of '*C
relative to the atmosphere. Even within
somewhat restricted areas, localized upwell-
ing can induce variations up to the equiva-
lent of 200-300 years in the reservoir ef-
fects. Marine shell species can also be
heavily influenced by effects of estuaries,
bayous, inland waterways, and bay envi-
ronments (Broecker and Olson, 1961). In
such environments, living shell can also be
seriously affected by the discharge of car-
bonate-rich freshwater, which causes vari-
ability in apparent ages of up to a millenni-
um (Berger et al., 1966).
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Modern investigators realize the impor-
tance of independently evaluating each
coastal region (and subregions such as estu-
aries and bays) to determine not only the
general magnitude, but also the degree of
variability exhibited by marine shell car-
bonates of equivalent ages. Localized reser-
voir age estimates (AR values) are typically
derived by computing '*C determinations
on prebomb, known-age marine shells.
These samples were collected alive before
the beginning of large-scale testing of ther-
monuclear devices, which injected large
amounts of artificial '*C into the atmo-
sphere and oceans (Berger et al., 1966). This
protocol derives a conventional 'C esti-
mate, which normalizes the results to
a 8'3C value that corrects for isotopic frac-
tionation. Sometimes, the amount of fossil
14C (Suess effect) in the oceans can be mea-
sured at the time of collection to yield a res-
ervoir age correction for the region in which
the shell was derived. Whereas the prein-
dustrial global mean reservoir correction,
R(?), 1s about 400 years, local variations
(AR) can also be several hundred years as
well. AR values have been compiled on
a global basis (Stuiver and Pearson, 1986;
Stuiver and Braziunas, 1993).

Regional differences between atmospher-
ic and marine ages are compiled in a global
database of marine reservoir corrections
(http://www.calib.org/) that is currently
available to assist in computing localized
AR values (Reimer and Reimer, 2001). Al-
though the geographic coverage is heavily
weighted toward Europe and North Amer-
ica, as of July 2003, relevant studies were
entirely absent for the Atlantic coastal re-
gion between Long Island Sound (NY) and
the Florida Keys. For this reason, we
elected to investigate marine reservoir effect
along the Carolina—Georgia—Florida coast-
line.

14C DATING OF MODERN CONTROL SAMPLES

We began to evaluate reservoir effects
along the Southeastern Atlantic Coast in
the mid-1980s. Our first step was to search
for suitable modern, prebomb mollusks in
various museum collections. After submit-
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ting more than three-dozen requests for
such materials, we were surprised to find
how difficult it was to locate modern mol-
lusks collected during the first half of the
20th century. Thanks to diligent efforts by
several colleagues, however, we finally col-
lected sufficient samples to serve as baseline
documentation for our study.

The following modern mollusk samples
were obtained for the reservoir effect study:

FLORIDA MUSEUM OF NATURAL HISTORY:
Through the courtesy of Jerald T. Milanich
(Curator, Department of Anthropology)
and Kurt Auffenberg (Collection Manager,
Malacology), we obtained specimens of
Mercenaria  campechiensis  from  three
localities on the north Florida Coast. One
valve from each sample was submitted to
Beta Analytic, Inc. for 4c analysis, and
the following dates were processed:

Beta-23085 (UF 16170): Collected March 25,
1946, by T. Van Hyning at Summer Haven (on
the inland waterway south of Matanzas Inlet),
St. Johns County, Florida; although technical-
ly not a prebomb sample, the full impact of
nuclear testing did not manifest itself until
the mid-1950s (Stuiver et al., 2005), and we
have elected to processing the sample anyway;
the results are quite similar to other results
from the South Carolina—Georgia coastline
(excepting St. Catherines Island, as will be dis-
cussed below.

Beta-23083 (UF 16171): Collected January 4,
1932, by T. Van Hyning 1 mile south of Ma-
tanzas Inlet, St. Johns County, Florida.
Beta-23084 (UF 16172): Purchased August 29,
1929, from a Gainesville fish market by T. Van
Hyning. The Mercenaria was collected by J. D.
Williams from St. Augustine, Florida.

These dates would seem to be satisfactory
and will be utilized in calculating the reser-
voir age determination.

As an additional safeguard, we submitted
the opposite valve from each of these three
Mercenaria to Teledyne Isotopes and report
these results in table 13.2. We were gratified
to find that these independently derived '*C
results were statistically identical to those
previously determined by Beta Analytic.
To avoid unwarranted duplication (and
the problems resulting from a lack of statis-
tical independence), we utilized just one '*C

NO. 88

date for each mollusk sample (electing to
use the Beta Analytic determinations for
subsequent computations because of smal-
ler standard errors).

NATIONAL MUSEUM OF NATURAL HISTORY
(SmrtHsoNIAN INsTITUTION): Through the
courtesy of Jerry Harasewych (Associate
Curator, Division of Mollusks), we ob-
tained a variety of recently de-accessioned
shell samples. Although the exact date of
collection is unknown, Dr. Harasewych
suggested that the catalogue date is not
more than 20 years after collection. The
following samples were processed:

Beta-24550: Busycon sp. from Beaufort, North
Carolina; catalogued March 2, 1932.
Beta-24548: Crassostrea virginica from Amelia
Island, Florida; catalogued Febuary 1, 1884.
Beta-24552: Busycon sp. from St. Augustine,
Florida; catalogued ca. 1900.

Beta-24549 (94-C-3): Busycon canaliculatum
from Cocoa, Florida; catalogued January 18,
1950.

A 40-g sample from the growth portion of
each shell was submitted to Beta Analytic,
Inc. for analysis; the results appear in ta-
ble 13.2.

Sample Beta-24529 is clearly spurious.
Because the '*C age estimate for this chan-
neled whelk is extraordinarily ancient for
a “modern” shell, we requested further de-
tails from the laboratory regarding this
sample: “I’ve gone back and triple checked
the computer calculations, chemistry notes
and statistical analysis of the counter tape.
No error surfaced” (Murray Tamers, per-
sonal commun., January 25, 1988). Clearly,
the dated specimen was collected long after
the organism’s demise, and thus Beta-24549
has been excluded from all reservoir factor
computations. The other three dates are ful-
ly satisfactory and utilized in the reservoir
age determination.

AMERICAN MUSEUMOF NATURAL HISTORY:
Through the courtesy of William Emerson
(then Curator, Department of Fossil
and Living Invertebrates), we obtained
AMNH-8179, a single Busycon -carica.
Part of the John C. Jay collection, this
specimen was collected around 1850 from
an unspecified locality on the South
Carolina coast. A 40-g sample from the
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growth edge was submitted to Beta
Analytic, Inc. for analysis, and the results
(Beta-21788) appear in table 13.2. This date
is satisfactory and is utilized to calculate the
reservoir age determination.

CHARLESTON MuUseuM: Al Sanders (Head
Curator) graciously supplied us with the
following sample:

Beta-22439 (IN14854): Mercenaria mercenaria
collected by T. K. Ellis on Kiawah Island
(South Carolina) on March 30, 1939.

One valve was submitted to Beta Ana-
lytic Inc. for '*C analysis, and this date is
utilized to calculate the reservoir age deter-
mination.

These nine mollusk samples provide a di-
verse mix, spanning several species and ap-
proximately 800 km of coastline, from
Beaufort (North Carolina) to Cocoa (Flor-
ida). Because none of the available pre-
bomb, known-age mollusks came from the
Georgia coast, we needed to look for a way
to augment the modern control sample.

We knew that a commercial oyster indus-
try had once flourished in the waters sur-
rounding St. Catherines Island (see the dis-
cussion in chap. 6, this volume). In the late
19th century, Augustus Oemler erected an
oyster factory on the south end of St. Ca-
therines Island. Oysters, collected by hand
from nearby creeks and marshes, were pre-
pared in a large boiler connected to the
southern end of the island by a causeway.
Two additional boilers were added later,
one just east of Back Creek Road (at
Hoke’s Dock; see figs. 13.3 and 13.4) and
another immediately east of the King New
Ground Field boundary (just 100 m or so
from Johns Mound). Figure 13.5 shows the
fully operational oyster factory at King
New Ground, which demonstrates that
the photograph was taken sometime in the
early 20th century. The apparently inex-
haustible supply of oysters disappeared
during the 1920s, forcing the once flourish-
ing oyster factories of St. Catherines Island
to close. Today, the rusting boilers and
massive spoil heaps of oyster shells remain
visible evidence of this industry.

Since virtually all of the shells within
these factory middens derived from Cras-
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sostrea individuals harvested between
about 1900 and 1920, we anticipated that
such known-age mollusks might be a useful
addition to the reservoir effect study. In
June of 1987, we asked Mr. Royce Hayes
(Superintendent of St. Catherines Island) to
collect appropriate samples of Crassostrea
virginica for '“C analysis. We processed
three '*C dates on these samples—one from
each locale—and the results were so prom-
ising that in March 2003, Mr. Hayes collect-
ed additional samples for analysis.

In total, we ran a dozen '*C determina-
tions on shells collected from the oyster
boiling factories on St. Catherines Island.
The four dates from the Back Creek oyster
boiler (Beta-21412, Beta-177688, Beta-
177689, and Beta-177690) are fully consis-
tent, clustering between 270 and 350 radio-
carbon years B.P. The four dates from the
King New Ground boiler (Beta-21411, Be-
ta-177691, Beta-177692, and Beta-177693)
are likewise consistent, ranging between
310 and 460 radiocarbon years B.P.

Problems arose with the '*C determina-
tions from the South End boiler: Beta-
21410 (170 = 60 '*C years BP), Beta-
177694 (1260 + 60 '“C years B.P.), Beta-
177695 (1360 = 70 '*C years BP.), Beta-
177696 (1830 = 70 'C years B.r.). While
Beta-21410 is rather young, it falls within
an acceptable range for the “modern” mol-
lusk samples listed in table 13.2. The three
other radiocarbon dates from the South
End oyster boiler are clearly a millennium
or so too ancient to be considered modern.

Seeking an answer to this anomaly, we
returned to each sampling location at South
End. We hypothesized that the construction
of the shell causeway in this area must have
incorporated oyster shells from the ancient
aboriginal middens that exist nearby. Ac-
cordingly, we rejected '*C determinations
Beta-177694, Beta-177695, and Beta-
177696 from further consideration in the
reservoir age study.

But the remaining nine samples of Cras-
sostrea virginica from St. Catherines Island
(four each from both the Back Creek and
King New Ground boilers and date Beta-
21410 from South End) are entirely accept-
able for the '*C analysis of modern shells.
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Fig. 13.3. Theearly 20th century oyster boiler at Hoke’s Dock; photograph taken May 2003. Four

14C dates were processed on oyster shells samples from the accumulated oyster shell midden evident on

the left side of the photograph.

We estimate the age of harvest for each
sample to be A.D. 1910 = 10 years.

COMPUTING THE RESERVOIR AGE AND AR

To summarize the discussion to this
point: We have derived a control sample
of prebomb mollusks that have been
dated by 17 independent '*C determina-
tions (winnowed from an initial sample
of the 24 dates on 21 individuals speci-
mens, as listed in table 13.2). Although

more than half of this sample consists
of known-age Crassostrea virginica from
St. Catherines Island, the overall control
sample encompasses at least four species
collected along a 800-km stretch along
the Atlantic Ocean, from Beaufort, North
Carolina, to just south of St. Augustine,
Florida. The maximum uncertainty in
the date of collection is =10 years, which
we consider to be negligible in compari-
son with the average experimental uncer-
tainty.
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St. Catherines Sound

King New Ground
Oyster Boiler

Seaside Inlet

fszng]ish Cut

' . “McQueen Inlet

Hoke's Dock
Oyster Boiler

Sapelé Sound

Fig. 13.4. Map showing the location of early 20th century oyster processing facilities on St. Cathe-
rines Island; radiocarbon samples have been processed on oyster shells recovered from each of

these locations.
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Fig. 13.5. Photograph of the oyster factory at King New Ground Field, St. Catherines Island;

photograph taken sometime during the early 20th century. Four '*C dates were processed on oyster
shells samples from the accumulated oyster shell midden evident in the foreground.

Radiocarbon ages from marine samples
have commonly been calibrated in two
ways. It is possible to (1) apply a correction
for the marine reservoir age, R(7), to the
conventional '*C and then calibrate using
an atmospheric calibration curve or (2) ap-
ply a correction for the regional variation
from marine reservoir age, AR, and then
calibrate using the standard marine calibra-
tion curve (originally proposed by Stuiver
et al., 1986 [and revised in Stuiver et al.,
1998a], per procedures outlined in Stuiver
and Braziunas, 1993). Following Reimer
and Reimer (2001: 461), we will employ
the latter method ‘“‘because atmospheric
14C are attenuated in the ocean, which re-

sults in fewer ‘wiggles’ in the calibration
curve.”

Table 13.2 presents the reservoir age
for the Carolina—Florida coastal sample,
computed according to the definitions
employed on the Marine Reservoir Cor-
rection Database website (http://www.
calib.org/; see also Reimer and Reimer,
2001):

14C age BP = conventional radiocarbon age
(half-life = 5568 years; corrected for isotopic
fractionation) as defined by Stuiver and Po-
lach (1977),

Reservoir age = measured marine '*C — atmo-
spheric *C at time 7 (as defined by Stuiver et
al., 1986),
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AR = difference between the regional and
global marine '*C = measured marine '*C —
marine model '*C age at time 7.

For those unfamiliar with the nomenclature
and conventions, we will derive the reser-
voir age and AR for Beta-23083 to illustrate
how such computations were accom-
plished.

FIND THE MEasURED '*C AcGEe: This
procedure requires that we first derive
a measured '*C estimate on a modern,
prebomb marine sample from a known
locality and collection date. Such
conventional age estimates take the
apparent '*C age normalized to a 8'°C
value of —25 percent of the PDB standard
(Stuiver and Polach, 1977).

The Mercenaria campechiensis valve used
for date Beta-23083 was collected in 1932
from Matanzas Inlet, Florida. Ideally, its
radiocarbon age should be about 20 years
B.P. (wWhere “before present’” is taken to
mean “‘before 1950”°). The difference be-
tween this target date and the obtained
14¢C date will define the reservoir age of this
particular hard clam.

When Beta Analytic Processed the sam-
ple, they found the raw '*C result to be 260
=+ 80 radiocarbon years B.p. The sample was
then tested for isotopic fractionation, and
the resulting ratio of '*C to '>C was deter-
mined to be 3'°C = —0.9. When the raw age
was corrected to account for such fraction-
ation, the conventional '*C age was calcu-
lated to be 660 * 80 radiocarbon years Bp.®

FIND THE ATMOSPHERIC '*C AGE: The
atmospheric age was interpolated to the
nearest INTCAL98 calibration dataset
(Stuiver et al., 1998a: table 1). For the
known-age sample Beta-23083 (r = 1932),
the appropriate '*C age is found by
interpolating between the 1925 age (138 =
3) and the 1935 age (156 = 4), for the '*C
age of 151 = 4 years B.P.

FIND THE GLOBAL MARINE '*C AGE: The
global marine '*C age is available from the
decadal marine calibration dataset,
MARINE98 (Stuiver et al., 1998b; based
on figures in supporting table down-
loaded from http://depts.washington.edu/
qil/datasets/marine98_14c.txt). For sample
Beta-23083 (¢ = 1932), the appropriate
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(global) marine '“C age, interpolated
between the 1930 age (458.2 = 4.0) and
the 1940 age (4653 = 7.4), is 460 =
5 years B.P.

ComMPUTE THE RESERVOIR AGE: The
reservoir age, R, is the difference between
the measured marine '*C age and the
atmospheric '*C for the year 1932:

660 years B.p. — 151 years B.P.
= 509 'C years B.p.

This means that, whereas the known age of
harvest was about 20 years B.P.,, the mea-
sured radiocarbon date is nearly 500 years
too old. This difference is the reservoir ef-
fect for this single '*C determination.

The error term in this case is based on
counting statistics and the uncertainty in
marine calibration dataset (Reimer and
McCormac, 2002: 163). The specific error
term is computed as the square root of the
summed variances. In this case, the error is
the square root of (807 + 4%) = 80.0.

CowmputTk AR: The difference between the
regional and global marine determinations
is:

AR = conventional marine '*C
— marine model '*C age (at time 7)
= 660 = 80 — 460 = 5 years
= 200 *+ 80 '*C years B.P.

As before, the error term is given by the
square root of the summed variances. In
this case, the error is the square root of
(80% + 5%) = 80.2.

For Beta-23083, this AR value means
that the global marine correction factor un-
der corrects the known age of this specimen
by 200 years. Table 13.1 details the differ-
ence between the conventional "*C age for
each sample and the model age for the cal-
endar year of collection, the AR corrections,
and the uncertainties associated with these
age estimates for various shell samples from
the Carolina—Florida coast.

Figure 13.6 shows that the AR values fol-
low a distinctly bimodal distribution be-
cause the nine AR values from St. Cathe-
rines Island are consistently lower than the
eight AR values from the rest of the sample.
These distributions suggest that the two
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subsamples were drawn from different sta-
tistical populations, and, for this reason, we
will compute separate means and error
terms for the two groups, which do not
overlap at all.

Following current 4 protocols, we
compute the central tendency of AR values
as the weighted mean of the individual AR
values (e.g., Reimer and Reimer, 2001; Re-
imer and McCormac, 2002). The nine AR
values for Crassostrea virginica from St. Ca-
therines cluster around a regional mean AR
of —134.03 years. The eight remaining AR
values from the Carolina—Florida coast de-
fine a regional mean AR of 106.05 years.’

Following Reimer and Reimer (2001:
461) and Reimer et al. (2001: 131), we will
define the uncertainty around the regional
mean AR as the maximum of (1) the stan-
dard deviation (the sigma mean based on
the reported error in the conventional sam-
ple "C shell ages) and (2) the scatter sigma
(the square root of the variance divided by
the number of samples). For the n = 9 sam-
ples from St. Catherines Island, the sigma
mean is 20.76 and the sigma scatter is 26.46,
so we will employ the larger value to esti-
mate the error of the regional AR mean.

R ah b o AR A LB ad o el of b D e
S P e e
Qa\%e\‘bé’ﬁx‘b‘qp‘%a“%a‘%a@%e@@\%a‘%&@a\Q,e,"%,e\

B St. Catherines Island

The distribution of AR values for known-age shells from the Carolina—Florida coast.

For the remaining eight samples from the
Carolina—Florida coast, the standard devi-
ation is 23.78 and the scatter sigma is 25.65,
so in this case as well we will employ the
scatter sigma to estimate the error of the
regional AR mean.

To summarize, we have first derived ap-
proximations for the two regional means
for AR (the difference between the regional
and global marine 'C estimates) that char-
acterize the prebomb, modern samples
listed in table 13.2: St. Catherines Island:
134 = 26, Southeastern Coastal Sample:
106 * 26.

Why two means for AR? After all, St.
Catherines Island (Georgia) lies near the
midpoint of our Southeastern Atlantic
Coastal sample, which includes modern
shells from sites ranging from Beaufort
(North Carolina) to Matanzas Inlet (Flor-
ida). If the Southeastern Coastline were tru-
ly an integral unit, then a single, regional
mean for AR should suffice.

Although relevant comparable values are
scarce, the mean AR value for the Carolina—
Florida subsample (106 = 26 years) com-
pares favorably with the other available re-
gional average AR values (available from
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the online Marine Reservoir Correction
Database) for the Bahamas and Florida
(36 = 14 years), Long Island Sound, New
York (165 = 78) and the Gulf of Maine (38
+ 40 years).

The '*C dates on modern oyster shells
from St. Catherines Island differ consider-
ably from the data available for the Atlantic
Seaboard, producing an extraordinarily
negative mean AR value of —134 = 26—
one of the most extreme values to be re-
corded (Paula Reimer, personal commun.).

DiscussioN

When combined with the upwelling of
ancient carbon from the deep ocean, the
apparent ages of marine samples are several
hundred years older than contemporaneous
atmospheric samples. Dissolved inorganic
carbon in the upper ocean is influenced by
the exchange with both the atmosphere and
the radiocarbon-depleted deep ocean, with
a '*C content intermediate between the two.
In order to date marine materials, it is es-
sential to separate the '*C of the ocean sur-
face from that of atmospheric CO,. Region-
al patterns of AR are controlled by diverse
factors, including localized circulation pat-
terns, the relative inflow off freshwater
sources (presumably carrying older carbon-
ates), spatial variations in upwelling, water
mass mixing, and variable air-sea gas ex-
change. AR values can likewise vary in ma-
rine mollusk samples due to species, habi-
tat, and/or substrate (Dye, 1994a; Forman
and Polyak, 1997; Hogg et al., 1998; Reimer
and Reimer, 2001). In areas where waters
are continuously exchanged with open
ocean water and vertically well mixed (with
concentrated upwell offshore), reservoir ef-
fects tend to increase. Estuarine processes
and dilution by freshwater most likely re-
duces reservoir effects within tidal waters.

It is clear that the intertidal species Cras-
sostrea found on St. Catherines Island were
sampling a different '*C reservoir than the
surface mixed layer commonly assumed for
such marine samples (perhaps due to in-
tense wave action or exposure during low
tide that caused atmospheric mixing in shal-
low and estuarine waters).'® Whatever the
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reason, it seems likely that similar processes
operated during the prehistoric past, there-
by generating younger apparent '*C dates
in the archaeological oyster samples. The
St. Catherines Island-specific mean value
for AR (—134 = 26) provides a way to es-
timate this effect.'’

It may be that species-specific factors are
operating here, meaning that the regional
mean AR values computed on Crassostrea
virginica (oysters) might not be directly
transferable to, say, Mercenaria mercenaria
(the hard clam values that we commonly
used for '*C dating on St. Catherines Is-
land). As noted above, the available paired
14C dates indicate that whereas oyster shell—
charcoal pairs had a mean differential of
279 = 138 radiocarbon years B.P. (n = 8),
the corresponding mean age differential for
clam shell-charcoal pairs is 430 * 26 radio-
carbon years B.P. (n = 3). While these results
are not statistically significant, the samples
suggest the possibility that Mercenaria and
Crassostrea might require different reser-
voir corrections (see Goodfriend and Roll-
ins, 1998; Hogg et al., 1998). While recog-
nizing this possibility, the lack of modern
controls on Mercenaria populations from
St. Catherines Island makes such a species-
level calculation of AR values impossible at
this point.

We must also note that, as a practical
matter for deriving this first approximation,
we assume that AR, the global reservoir '*C
age of the ocean’s surface water, has re-
mained stable through time for a given re-
gion. For example, in an analysis of paired
terrestrial-marine archacological samples
from coastal Ireland, Reimer et al. (2001)
found that AR appears to have remained
constant over at least the past 2000 years
(and possibly the last 6000 years).

We also recognize that a number of stud-
ies indicate that in certain regions, marine
AR values have fluctuated through time (In-
gram and Southon, 1996), largely due to
changing patterns of ocean circulation or
regional upwelling (in which deeper, older
water may cause AR to vary temporally).
Using paired '*C determinations of closely
associated marine shell and carbonized
plant materials from San Miguel Island
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(California), Kennett et al. (1997) detected
significant changes in AR during the Holo-
cene. These reflect apparent changes in re-
gional patterns of oceanic circulation, sug-
gesting the derivation of different AR values
for different periods of time.

Similarly, in the Pacific Northwest, the
commonly accepted procedure has been to
subtract 801 = 23 years from a marine shell
to arrive at a comparable age for terrestrial
samples. This is a two-part figure: The
mean global, preindustrial value in the
Northern Hemisphere is 400 years, a figure
based on comparing global atmospheric
“C with ocean surface concentrations of
14C (Stuiver et al., 1998b). The remaining
401-year difference for coastal waters of the
state of Washington is due to local upwell-
ing, which brings older, '*C-depleted water
to the surface. Based on their analysis of
marine shell-charcoal pairs from archaeo-
logical sites in Puget Sound and the Gulf of
Georgia, Deo et al. (2004) found that most
samples dating between 0 and 3000 cal B.p.
did indeed support this modern correction
value. In samples dating between 500 and
1200 cal B.p., however, the reservoir correc-
tion value dipped to AR = 500 (much larger
than the modern value, suggesting a de-
crease in offshore upwelling). Ingram
(1998) suggests a correlation between up-
welling and precipitation, a finding that re-
flects a north—south trend along the Pacific
coast, where AR ranges from = 220 years in
southern California to = 290 years in
northern California (Ingram and Southon,
1996).

Although we recognize the possibility
that the AR values could have changed
through time, we lack any specific informa-
tion to document such a change. The paired
samples, reported earlier in this chapter, are
insufficient to establish changing patterns
of AR through time along the southeastern
U.S. coastline. This would require a specifi-
cally designed study, pairing terrestrial and
marine samples for the entire 4000-year
range of known human occupation of St.
Catherines Island. Without these results,
we must assume that AR has been constant
for St. Catherines Island and can be reliably
calculated as the difference in '*C years be-
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tween known-age marine samples and the
marine model age for time 7.

Although the subregional AR values de-
rived in this study gloss over considerable
variability, the overarching trend is clear: It
is likely that the anomalous AR values re-
flect the fact that the oysters and clams on
St. Catherines Island derive from a lagoon
or estuary environment that likely does not
reflect open ocean conditions (perhaps re-
flected in the less extreme AR values derived
from the Carolina—Florida coastal sample).

SUMMARY: CALIBRATING THE
“C DATES

We can now calibrate the entire dataset
of 'C dates available from St. Catherines
Island. To show how this is done, we return
to the 11 paired shell-charcoal dates, pre-
sented in table 13.3. This summary section
recaps the various procedures involved and
provides an opportunity to assess how well
the regional AR mean corrects the marine
shell dates relative to their charcoal coun-
terparts.

All calibrations discussed in this volume
are based on the CALIB 5.0.1 Radiocarbon
Calibration Program (as initially presented
by Stuiver and Reimer, 1993, and updated
in Stuiver et al., 2005). For nonmarine sam-
ples, we have used the IntCal04 curve (Rei-
mer et al., 2004). For marine samples, we
employed the Marine04 curve, which takes
into account the “global” ocean effects
(Hughen et al., 2004); to accommodate es-
timated local effects on St. Catherines Is-
land, we input the regional difference of
AR = —134 + 26 (derived above).

CALIBRATING THE RESULTS

The results can now be converted from
radiocarbon age to calibrated calendar
years by computing the probability dis-
tribution of the '*C sample’s true age (Stui-
ver and Reimer, 1993).!? This distribution is
assumed to be normal, with a standard de-
viation given by the square root of the total
sigma. As discussed above, the uncertainty
in marine samples also accounts for the var-
iability in the appropriate AR values. The
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TABLE 13.3
Calibrated Results for Paired Charcoal-Marine Shell *C Determinations from St. Catherines Island*

Paired charcoal-marine shell "*C determinations

Radiocarbon age
calibrated” (+20)

Pair 1: Meeting House Field (9Li21), Middens D and E, level 3

Beta-30268
Beta-30269

Pair 2: Meeting House Field, Midden D, level 3
Beta-30270 Crassostrea
Beta-30269 charcoal

Mercenaria
charcoal

Pair 3: Meeting House Field, Midden E, Test Pit I (3040 cm)

Beta-20806 Crassostrea

Beta-21973 charcoal

Pair 4: 9Li170, Test Pit I (10-20 cm)

Beta-20805 Crassostrea

Beta-20810 charcoal

Pair 5: Wamassee Head (9Li13), Test Pit I (40-50 cm)
Beta-20804 Mercenaria

Beta-20811 charcoal

Pair 6: Meeting House Field, Midden E, Test Pit I (30-40 cm)

Beta-20806 Crassostrea
Beta-21972 charcoal

Pair 7: Meeting House Field, Midden 21 (level 3)
Beta-30263 Mercenaria
Beta-30264° charcoal

Pair 8: Meeting House Field, Midden 21 (level 3)
Beta-30265 Crassostrea
Beta-30264° charcoal

710 = 80 cal A.p. 1340-1650
290 = 60 cal A.p. 1450-1950
790 = 80 cal A.p. 12801560
290 = 60 cal Ap. 1450-1950
760 £ 60 cal A.p. 1330-1540
320 = 60 cal A.p. 1450-1790
530 = 70 cal Ap. 1480-1820
330 = 60 cal A.D. 1450-1660
820 = 70 cal Ap. 1290-1500
360 = 60 cal A.p. 1440-1650
760 = 60 cal A.D. 1320-1550
440 = 50 cal Ap. 1410-1630
950 = 60 cal A.p. 1190-1420
540 = 60 cal A.p. 1300-1450
730 £ 50 cal A.p. 1340-1570
540 = 60 cal A.p. 1300-1450

Pair 9: Meeting House Field (9Li21), Midden E, Test Pit I, (80-90 cm)

Beta-20808 Crassostrea

Beta-21974 charcoal

Pair 10: Johns Mound (Stage II/Central Pit)
UGA-64 Crassostrea

UGA-61 charcoal

Pair 11: Seaside Mound I (Feature 15/Central Tomb)
UGA-1826 Crassostrea

UGA-112 charcoal

680 = 60 cal A.D. 1420-1630
590 *= 50 cal AD. 1290-1420
1190 = 60 cal A.p. 950-1230
900 = 60 cal A.p. 10201250
1630 = 60 cal A.D. 480-770
1430 = 115 cal A.p. 400-880

“ A regional reservoir correction of —134 = 26 has been applied to all marine shell dates. The calibrated values for
all charcoal-shell pairs are statistically indistinguishable (p < 0.01).
»Note that the same charcoal determination (Beta-30264) appears in pairs 7 and 8.

appropriate probability function is applied
to each calendar year, then these probabil-
ities are ranked and summed to determine
the one-sigma (68.3%) and two-sigma
(95.4%) confidence intervals. Finally, the
relative areas under the probability curve
are plotted at both levels.

To illustrate this procedure, we will cali-
brate one of the charcoal-shell pairs dis-

cussed above. Figure 13.7 plots the proba-
bility distribution associated with Beta-
30270, a marine shell date from Midden D
at Meeting House Field (corrected for res-
ervoir effects as discussed above). The raw
radiocarbon age of 790 = 80 (Beta-30270)
converts to a one-sigma range of cal A.D.
1340-1470 (appropriately rounded, as dis-
cussed above). Figure 13.7 shows these re-
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Fig. 13.7. Calibrating Beta-30270 using the intercept-based technique (Method A). The y-axis plots
the raw '*C age (790 + 80) and the dark, wavy line derives from the decadal marine calibration dataset
(Marine04; Reimer et al., 2004). The calibrated mean age (cal A.p. 1430) and confidence limits are
determined by plotting the intersections between the two orthogonal axes and marine calibration curve.

sults in graphic format, with the uncorrect-
ed probability distribution along the y-axis
(expressed in radiocarbon years B.P.) and
the calibrated curve appears on the x-axis;
both curves show the one- and two-sigma
limits. The marine calibration curve ap-
pears as the superimposed diagonal.
Figure 13.8 shows comparable results for
the charcoal sample Beta-30264 (also recov-
ered from Meeting House Field). The fre-
quency distributions are plotted according
to the conventions explained for fig-
ure 13.7; the only difference is that the jag-
ged terrestrial conversion curve is superim-

posed as a diagonal (and, of course, the
marine reservoir effect has not been applied
to this terrestrial sample). The one-sigma
age of this bimodal distribution is cal A.D.
1320-1350 (accounting for 38.6% of the
probability distribution) and cal A.p. 1390—
1435 (representing 61.4% of the distribu-
tion). The two-sigma limits are cal A.D.
1300-1450.

Table 13.3 and figure 13.9 provide the
results obtained by calibrating the probabil-
ity distributions for the 22 paired charcoal—
marine shell dates discussed earlier in this
chapter. The comparison of paired block
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Fig. 13.8. Calibrating Beta-30264 using the IntCal04 calibration curve (Reimer et al., 2004).

plots clearly demonstrates the interrelation-
ships of the calibrated '*C dates, at both the
one- and two-sigma levels. In all 11 pairs,
the charcoal and marine shell dates overlap
significantly, reinforcing the conclusion de-
rived above that the local reservoir factor
(—134 = 26 radiocarbon years) satisfacto-
rily resolves the discrepancy between atmo-
spheric and marine samples on St. Cathe-
rines Island.

CALIBRATING THE SAMPLE

In this volume, we will discuss the 239
14C determinations presently available from
St. Catherines Island. To derive a local res-
ervoir correction, we processed 12 radiocar-
bon dates on modern oyster shells (these
data were discussed earlier in this chapter;

see table 13.1). The '*C dates available
from noncultural contexts, primarily organ-
ics and marine shell samples collected in
conjunction with vibracore sampling and
surface geological reconnaissance, are listed
in table 29.1.

An additional 186 radiocarbon dates are
available from samples recovered from ar-
chaeological investigations on St. Cathe-
rines Island, primarily those that involved
burial mounds and shell middens. Eleven of
these dates were processed by Joseph Cald-
well and his team from the University of
Georgia; the remaining '*C determinations
resulted from investigations by the Ameri-
can Museum of Natural History. All of the
archaeological radiocarbon dates were cali-
brated according to the conventions out-
lined earlier in this chapter. The results, to-
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Calibrated results for paired charcoal-marine shell *C determinations from St. Cathe-

rines Island. A regional reservoir correction of —134 = 26 has been applied to all marine shell dates. The
calibrated values for each charcoal-shell are statistically indistinguishable (p = < 0.01).

gether with the appropriate provenience in-
formation, appear in table 13.4 (see p. 365).
The context and significance of these dates
are applied in several subsequent chapters
(especially chap. 20 and 24).

NOTES

1. In this context, “fractionation” refers to altera-
tions in the ratios of isotopic carbon species as a func-
tion of their atomic mass (Taylor, 1987: 35).

2. “PDB” is an abbreviation for “PeeDee Belem-
nite”’, a limestone employed as the international refer-
ence standard for expressing carbon stable isotopic ra-
tios.

3. Throughout this discussion, we will employ the
rounding conventions advocated by Stuiver and Polach
(1977: 362). That is, for all calculations, we will supply
one more digit than can be accurately accounted for; in
reporting estimated ages and statistical uncertainties,
figures like 8234 = 256 or 42,786 = 2322 would be
rounded, respectively, to 8230 £ 260 and 42,800 =
2300. When the uncertainty is less than 100 years,
rounding off to the nearest multiple of 10 will be fol-
lowed between 50 and 100 years, and rounding off to
the nearest multiple of 5 below 50 years.

4. The CALIB program previously included an op-
tion for adding an arbitrary correction for missing frac-
tion values. This correction differs depending on wheth-
er the '*C/'2C ratio is measured or the "*C/'3C (in some
AMS [abbreviation for Accelerator Spectrometer] sys-
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tems). Future revisions of CALIB will not employ this
correction (Paula Reimer, personal commun.).

5. 1In a few cases, the radiocarbon dates were not
corrected for isotopic fractionation by the laboratory;
averaging across the corrected marine shell samples
from St. Catherines Island, we found that the average
isotopic correction fraction is 393 *+ 20 radiocarbon
years. We used this rounded value (390 = 20 radiocar-
bon years) to correct those n = 21 '*C determinations
on marine shell for which isotopic fractionation values
are unavailable from the radiocarbon laboratory.

6. Insomelocations, e.g., the corals of the Red Sea,
bomb '“C can be seen as early as 1954 (Reimer, person-
al commun.). Additionally, a shell collected in 1955 and
dated by Broecker and Olsen (1959) showed a smaller
reservoir correction than older shells from the same
region (Reimer and McCormac, 2002).

7. Despite the small sample sizes involved, ta-
ble 13.1 hints that a species effect might be operating
here. For the n = 8 oyster shell-charcoal pairs, the
mean age differential is 279 *+ 138 radiocarbon years
B.P. The corresponding mean age differential for clam
shell-charcoal pairs is 430 = 26 radiocarbon years B.P.
(n = 3). While this difference is not statistically signif-
icant (¢ = 1.830, p = 0.100), this small sample of paired
dates suggests that Mercenaria and Crassostrea might
require different reservoir corrections.

8. Although previous derivations of reservoir
age have employed a correction to account for the fos-
sil fuel (or Suess effect; see Taylor, 1987: 36-37), no
fossil fuel corrections are necessary when reservoir
age is calculated by the above definition (Stuiver et al.,
1998a).

9. Whereas the simple mean treats each variate as
equally significant, the weighted mean assigns an impor-
tance, or ““weight”, to the various observations. In the
case of AR, the individual AR values are inversely
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weighted according to their associated error terms (ex-
pressed as weight = 1/error?). In effect, the smaller the
error, the higher the weight assigned to a given value of
AR. The various error estimates associated with the
mean of AR likewise affect the weighting of the initial,
sample-specific error estimate.

10. We also note that the Carolina—Florida sam-
ples demonstrate a fairly large scatter of A'*>C varia-
tions (from 0.9 to —3.7 %o). It is unclear whether this
variability reflects actual variability within the mixed
layer, fast-paced changes through time, or the collec-
tion of samples from lagoons or estuaries that do not
reflect open ocean conditions (Southon et al., 2002:
171).

11. Although we cannot entirely discount a prob-
lem with diagenic modification of the St. Catherines
Island oyster samples—perhaps some kind of modifi-
cation during the factory processing of these oysters
during the early 20th century—only rarely do marine
shell samples suffer postdepositional contamination
(Hogg et al., 1998: 975).

12.  Since its inception, the CALIB program has
facilitated the calibration of raw '“C determinations
using both an intercept (Method A) and a probability
distribution (Method B) approach. Telford et al. (2004)
have recently demonstrated that the intercept method
of calibration, while quite popular, exhibits an “‘unde-
sirable behavior’ in being highly sensitive to the mean
of the '*C date and adjustments of the calibration
curve. Telford recommends that the full probability
distribution function provides the best estimate of the
calibrated age. Beginning with version 4.4, CALIB ac-
cepted this recommendation and no longer supports
the intercept (Method A) technique (Reimer, personal
commun.). For this reason, we employ only the prob-
ability distribution range throughout the remainder of
this study.
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CHAPTER 14. THE CERAMICTYPOLOGY

DEBRA PETER GUERRERO AND DAvIiD HURST THOMAS

In his synthesis of W.P.A. excavations in
Chatham County, Georgia, Chester De-
Pratter (1991) summarized the development
and status of the Northern Georgia coastal
ceramic sequence, which provides the base-
line for the current discussion (see ta-
ble 14.1). In this chapter we explicitly define
the protocols of our analysis, including the
ceramic attributes employed and the appro-
priate type descriptions involved. Our in-
tent at this point is to explain how the St.
Catherines Island ceramics were described
and classified. In chapter 15, we will employ
the '*C database from St. Catherines Island
to reexamine the temporal intervals as-
signed to each ceramic period by DePratter.

CERAMIC ANALYSIS: PROTOCOLS

The ceramics recovered during the St.
Catherines Island-wide survey were ana-
lyzed initially during 1979 and 1980 by
Deborah Mayer O’Brien and Debra Peter
Guerrero, under the general guidance of
Chester DePratter (per the criteria spelled
out by DePratter, 1979a). If a given sherd
could not be assigned to a specific type
listed on table 14.1, it was described based
on its temper, decoration, and surface fin-
ish. Rims were described as folded or un-
folded, with any decoration noted. Al-
though burnishing is a surface treatment,
during the initial analysis it was considered
a specific type when it was on the exterior of
the sherd. The ceramics were counted but
not weighed. Sherds under 1.5 cm in diam-
eter were neither analyzed nor counted.

In 1988, we began computer coding the
sherd frequencies. Predictably, time lag be-
tween the actual analysis and the computer
coding raised uncertainties about some of
the sherd and rim descriptions. In addition,
after being exposed to the ceramics of Mis-
sion Santa Catalina de Guale (an almost
exclusively Altamaha period site) for 8
years, we felt it was necessary to revisit
the late precontact and contact period sites.
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As a result, the ceramics from 40 sites in the
Island-wide survey were reanalyzed in 1989.

The two analyses differ in several ways.
In 1989, burnishing was treated as a surface
treatment rather than part of the type, and
was noted as exterior, interior, or both. In
the 1979/1980 period, however, the burnish-
ing specification was not given. In these un-
specified cases a code was used to indicate
that the burnishing could have been in the
interior, exterior, or both. Furthermore, in
the later analysis the circular element in the
square or rectangle that appears in Irene
and Altamaha ceramics was given a differ-
ent type code from the generic Irene and
Altamaha types. Aside from these two dif-
ferences, the later analysis remained consis-
tent with the framework used in 1979/1980.

As we broadened the scope of this mono-
graph, we augmented the Island-wide sur-
vey sites with the results of several addition-
al survey and excavation projects con-
ducted on St. Catherines Island (including
DePratter’s shoreline survey and the vari-
ous excavations at Meeting House Field
and Fallen Tree). In every case, the cera-
mics were classified according to the criteria
set out in this chapter.

ATTRIBUTE-LEVEL TERMINOLOGY

To the extent possible, analysis of cera-
mics from St. Catherines Island attempted
to apply the following descriptive criteria.

SURFACE TREATMENTS

Burnished: A smoothed or highly polished sur-
face, either interior or exterior, possibly
produced by using a stone or other tool.

Shell scraped: The interior or exterior of the vessel
was scraped with the edge of a sea-shell,
producing a shallow linear engraving.

Brushed or scraped: Rough, nonuniform mark-
ings possibly produced by rubbing the sur-
face of the vessel with plant material.

Nodes: Any small round or oval projection of clay
appliqued onto or formed from the vessel.



2008 14. CERAMIC TYPOLOGY 373

Incised and punctated: Used when both decora-
tive techniques (incising and punctating)
appear on a sherd in any style or pattern
formation.

Complicated stamped: Use of a decorated, carved
paddle to produce a combination of linear
and curvilinear design elements.

Corn cob impressed: Irregular and somewhat
rounded impressions produced by rolling
a corn cob over the vessel surface.

Cordmarked: Stamping with a cordmarked pad-
dle. The impression of the twined cord is
usually visible. The edge of the cord
wrapped paddle is also used, usually on
the bases and rims.

Simple stamped: A design that consists of shal-
low, longitudinal grooves that may have
a parallel arrangement or may be applied
in a cross stamped pattern.

Check stamped: Probably produced by stamping
with a carved paddle, this design consists
of a grill of raised lands that intersect to
form squares, rectangles, rhomboids, or
triangles.

Incised: Includes sherds with any of the follow-
ing: linear or curvilinear incising, single or
multiple lines; complicated or simple de-
signs.

Linear stamped: Use of a decorated paddle, rock-
er, or cylinder creating a uniform linear
design.

Curvilinear stamp with a circle within a square: A
specific design that consists of curvilinear
elements, occasionally interspersed with
a raised circle within a raised square. This
design was produced by a carved paddle.

Rim Forwms

Folded stamped: A folded rimsherd that appears
to have been produced by repeated stamp-
ing with a paddle edge. This technique
seems to have sealed the rimfold to the
sherd body as well as providing decoration.

Cane/reed punctate: Circular punctations pro-
duced by a hollow instrument, such as
the end of a cane or reed, and applied to
an unfolded rim.

Folded cane/reed punctate: Folded rimsherd with
a single row of cane/reed punctates near
the bottom of the rimfold.

Folded crescent punctate: A single row of crescent
shaped impressions near the bottom of
a folded rim and occasionally extending
beyond the rimfold and into the sherd
body.

Folded square or rectangular punctate: A single
row of square or rectangular shaped im-
pressions on a folded rimsherd.

Folded angular punctated: Punctations produced
by a flat-ended instrument in a stab and
drag fashion creating an angled or saw
tooth pattern near the seam of a folded
rimsherd.

Punctate rim: A single row of small punctations,
produced by a sharp instrument, appear-
ing just below the vessel lip.

Canelreed punctate rimstrip: An unfolded rim
with a band of clay appliquéd near the
lip of the vessel and punctated according
to the cane/reed method.

Pinched rimstrip: A thick band of clay applied
near the lip of the vessel and decorated
with deep indentations separated by nar-
row raised areas. This style appears to
have been produced by pinching together
the strip or band of clay.

Incised rim: Any number of horizontal incised
lines, either linear or curvilinear, below
the vessel lip.

Rimstrip on body: A punctated rimstrip (as de-
scribed above) in which the rimstrip
moves away from the rim and down into
the body of the vessel.

Noded rim: A plain unfolded rim with nodes at-
tached near the lip.

Triangular punctated rim: A single row of trian-
gular shaped impressions below the lip of
an unfolded rimsherd.

Punctated and incised rim: An unfolded rim dec-
orated with both incising and punctations.

Folded fingernail impressed: Impression made on
the fold of a rimsherd by a fingernail; cre-
ates a thin crescent shape.

Folded fingerprint impressed: A design created by
pressing the flat part of a finger onto the
rimfold; produces an oval, finger-shaped
impression.

Flat lip: A plain rim with a flattened, almost
squared-off lip.

CERAMIC TYPES

The earliest archaeological research along
the Georgia coast proceeded without the
benefit of chronology, as most investigators
sought to recover artifacts for display or for
personal collections (DePratter, 1979a:
110). Moreover, these early collectors made
little attempt to establish time-space rela-
tionships between the various ceramic com-
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plexes encountered (e.g., Jones, 1873; Thom-
as, 1891; Moore, 1897).

Systematic research on the coastal Geor-
gia ceramic chronology began with the work
of Preston Holder (1938), who worked in
several village sites in Glynn County (see also
Waring, 1968a, 1968b, 1968c; DePratter,
1979a). Soon thereafter, critical excavations
were conducted in Chatham County at a se-
ries of mounds and stratified village sites
(Caldwell 1939a, 1943; Caldwell and Waring,
1939a, 1939b; Caldwell and McCann, 1941;
see also DePratter, 1991: 157-158). These
W.P.A.-sponsored excavations ultimately
provided the stratigraphic control necessary
to discriminate distinctive ceramic periods
represented on the Georgia Coast. The basic
Chatham County sequence has evolved sig-
nificantly in the half-century following Cald-
well’s earliest work (e.g., Larson, 1958a,
1969, 1978, 1980a; Steed, 1970; DePratter,
1975, 1977a, 1979a, 1984, 1989b; Cook,
1977, 1979; DePratter and Howard, 1977,
1980; Milanich, 1977; Pearson, 1977a,
1979a; Crook, 1978a, 1986; Cook and Snow,
1983; Williams and Thompson, 1999).

As noted above, all the aboriginal cera-
mics reported in this volume were classified
into DePratter’s (1979a, 1991) ceramic se-
quence for the Northern Georgia coast. At
this point, we approach this sequence strict-
ly from a morphological perspective; in
chapter 15, however, we examine the tem-
poral estimates against the available '*C da-
ta from St. Catherines Island.’

The following ceramic types were used in
the analysis of all aboriginally manufac-
tured ceramics recovered from St. Cather-
ines Island.

St. SiMONS PLAIN

This type description is based on Waring
(1968b), as modified by DePratter (1978:
114).

Paste: Method of manufacture: modeling
and molding. Temper: vegetal fibers; occa-
sionally fine to medium sand also present.

Texture: Medium to fine depending on
sand content. Occasional “‘soapy” feeling.

Color: Cores generally range from buff to
black with several distinct layers often pres-
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ent. Exterior surfaces are generally buff to
orange, and occasionally brown to black;
interiors are buff to black.

Surface finish: Both interior and exterior
surfaces are smoothed but not burnished.
Interiors sometimes shell scraped.

Decoration: None.

Form: Rim: Generally straight or slightly
incurving, not tapered. Lip: Rounded or
flattened; occasionally thickened. Body:
Simple bowls. Base: Round to flattened.
Appendages: None.

Temporal assignment: St. Simons Plain is
the earliest pottery present in the coastal
Georgia area. It is the pottery type in use
during the St. Simons I phase, and it per-
sists into the St. Simons II phase times.

St. SIMONS PUNCTATED

This type description follows Waring
(1968b), as modified by DePratter (1978:
114).

Paste: Same as St. Simons Plain.

Surface finish: Similar to St. Simons Plain,
but sometimes more carefully smoothed.

Decoration: Technique: single, discrete
impressions made in vessel surface prior to
drying vessel. Impressions made with reeds,
bone (?) fragments, periwinkle shells, and
other objects, providing a wide range of
shapes that range from circles and crescents
to diamonds and irregular forms. Punctat-
ing implements are sometimes pressed per-
pendicularly into the vessel surface to pro-
duce isolated punctuates. In other cases,
however, the punctating implement was
“dragged” or “trailed” between punctates
to produce a series of punctates connected
by an incised line. A variation of this tech-
nique involved incising a line and then plac-
ing a series of punctates along it. Puncta-
tions also occasionally occur on vessels that
also contain linear incising.

Design: At least two basic modes can be
distinguished: random punctation and line-
ar punctation. Random punctation (usually
of a single shape on any given vessel) is
scattered randomly (without pattern) over
all or on a portion of a vessel’s surface.
There are two types of linear punctation.
In some cases, the decoration consists of
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Fig. 14.1.

0 1 2cm4

St. Simons Incised (left pair) and St. Simons Punctated (right pair) sherds from John and

Marys Mounds, St. Catherines Island (after Larsen and Thomas, 1979: fig. 32).

individual punctates placed side by side in
a linear (or occasionally curvilinear) ar-
rangement. In other cases, the punctates
are linear in arrangement but had a trailed
or incised line to connect individual punc-
tates. Linear punctation of both types is
typically applied in 2 to 12 horizontal rows
directly below the rim. Occasional widely
spaced longitudinal rows or bands of punc-
tates are also present.

Distribution: Punctation typically covers
the entire surface of a vessel with the excep-
tion of its base. On some vessels, decoration
is restricted to a horizontal band just below
the rim. Occasional vertical bands also oc-
cur.

Form: Same as St. Simons Plain.

Temporal assignment: Appearance marks
beginning of St. Simons II phase.

Figure 14.1 depicts a pair (left side) of St.
Simons incised and a pair of St. Simons
puntated (right side) sherds from Johns
and Marys Mounds (after Larsen and
Thomas, 1979: fig.32)

St. SiMONS INCISED

This type description follows DePratter
(1979a: 114).

Paste: Same as St. Simons Plain.

Surface finish: Same as St. Simons Plain
with occasional smoothing.

Decoration: Technique: Incisions are
made into the vessel exterior with instru-
ments of various shapes and diameters.
Depth and shape of resulting incisions var-
ies depending on shape of instrument and
amount of pressure applied to incising in-
strument. Incisions range from broad, shal-
low trailed lines to rounded or angular in-
cisions to deep grooves that nearly cut
through to the interior wall of the vessel.

Design: Occurs most often as a series of
parallel, horizontal lines directly below the
rim. These lines may be met by vertical
bands of incising that originate at the base
of the vessel. Zones of short horizontal lines
separated by undecorated areas also occur,
but less frequently. Cross-hatch incising oc-
casionally occurs as well. Most incising is
linear, although curvilinear examples are
sometimes present. Distribution: Most fre-
quently restricted to a narrow band directly
below the rim, though occasionally cover-
ing the entire exterior surface. Undecorated
areas may separate zones of incision.

Form: Same as St. Simons Plain.

Temporal assignment: Dates to St. Si-
mons II phase.

ST. SIMONS INCISED AND PUNCTATED

This type description follows DePratter
(1979a: 115).

Paste: Same as St. Simons Plain.

Surface finish: Same as St. Simons Plain.

Decoration: Technique: Combines both
incising and punctation on same vessel. Oc-
casionally more than one implement is used
to decorate the same vessel. Design: Vari-
able. There are different combinations of
linear and curvilinear incisions, with ran-
dom and linear punctation. Distribution.
Same as St. Simons Incised.

Temporal Assignment: St.
phase.

Simons 1II

REFUGE PUNCTATED

This type description is based on a pre-
liminary description for ‘““‘Aberrant Incised
and Punctated Pottery’’, which was includ-
ed in a section of W.P.A Quarterly Report
(March 1, 1940); additional information
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was drawn from Waring (1968e) and De-
Pratter (1979a: 115-121).

Paste: Method of manufacture: Earliest
examples modeled, later examples coiled.
Temper: Abundant sand. Texture: Paste
can be extremely sandy and friable on most
examples, occasionally finer. Color: Surface
color most often reddish buff but occasion-
ally gray to brown. The core is usually the
same color as the exterior, but in some ex-
amples it is sharply differentiated.

Surface Finish: Interiors range from
smooth to poorly finished, but sandy tex-
ture is apparent on all sherds. Shell scraping
is occasionally present.

Decoration: 7Technique: Punctations are
created with a variety of pointed or blunted
implements. Implements are held either per-
pendicular or at angle to the vessel’s sur-
face. Design: Linear or random punctua-
tions, with linear punctations in rows and
sometimes in zones. Punctations are occa-
sionally combined with incising and dentate
stamping. Distribution: Often continuous
over most of the exterior vessel surface,
but occasionally zoned. Interior punctation
is sometimes present on punctated, simple
stamped, or incised sherds.

Vessel Form: Rim: Incurving to straight.
Lip: Rounded to squared; occasionally
stamped. Body: Hemispherical bowls most
common; deeper, straight-sided jars also
occur. Base: Rounded.

Temporal Assignment: Decoration is
a continuation of punctation, which origi-
nated on St. Simons Punctated; vessel
shapes likewise continue St. Simons ceramic
forms. Refuge Punctated is present only dur-
ing the earliest portion of Refuge I phase.

REFUGE INCISED

This type description follows DePratter’s
(1979a: 121) modification of Caldwell and
Waring (1939a).

Paste: Same as Refuge Punctated.

Surface Finish: Same as Refuge Punc-
tated.

Decoration: Technique: Poorly executed,
irregular incising made with a variety of
blunt or pointed implements. Incisions are
usually shallow. Design: Inadequate sam-
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ple. Distribution: Usually restricted to the
zone just below rim on exterior; occasion-
ally found on interior as well.

Vessel Form: Same as Refuge Punctated.

Temporal Assignment: Represents a con-
tinuation of incising that originated during
the St. Simons period. Represented only in
the earliest portion of Refuge I phase.

REFUGE SIMPLE STAMPED

This type description follows DePratter’s
(1979a: 121-122) modification of Caldwell
and Waring (1939a).

Paste: Method of manufacture: Coiling.
Temper: Grit and sand in considerable
quantities. Texture: Medium to coarse;
some sherds very sandy. Color: Core is buff,
red-buff, light gray, or dark gray; occasion-
ally two sharply differentiated colors ap-
pear in the same cross section. Surface color
ranges from buff through gray to black.

Surface Finish: Interiors range from care-
lessly smoothed to finely finished, and scrap-
ing is occasionally present. Sandy paste cre-
ates coarse interiors on many sherds.

Decoration: Technique: Stamped and
malleated, probably applied with a dowel,
a bundle of sticks, or a thong wrapped pad-
dle. Design: Consists of arrangements of
shallow, longitudinal grooves that may be
parallel or cross-stamped. Distribution:
Over the entire exterior of vessel, but deco-
ration is sometimes obliterated at the base.
Tetrapodal supports, when present, are
likewise decorated. Interiors are also occa-
sionally decorated.

Vessel Form: Rim: Straight or occasion-
ally slightly flaring. Lip: Squared or round-
ed and often tilted outward, giving the ef-
fect of beveling on the outer edge;
sometimes lips are stamped. Body: Conoi-
dal jar or hemispherical bowl. On jars, the
equator is often slightly wider than the rim
diameter. Base: Conoidal or rounded.
When tetrapodal supports occur the base
is roughly squared. Appendages: Tetrapo-
dal supports sometimes present.

Temporal Assignment: Develops from
simple stamping found as a rare minority
type on fiber-tempered ceramics of the St.
Simons series. Continues through Refuge I,
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| mm |
012cm4

Fig. 14.2. Refuge Simple Stamped (top three rows) and Refuge Dentate Stamped sherds from
McLeod Mound, St. Catherines Island (after Thomas and Larsen, 1979: figs. 63 and 68).

Refuge II, Refuge III, Deptford I, and
Deptford 11 phases. Early examples are
poorly executed, usually on sandy hemi-
spherical bowls, while subsequent examples
are cylindrical jars with rounded or conoi-
dal bases.

Figure 14.2 illustrates Refuge simple
stamped sherds (top three rows) and Refuge
dentate stamped sherds from McLeod
Mound (after Thomas and Larsen, 1979:
figs. 63 and 68).

REFUGE PLAIN

This type description follows DePratter
(1979a: 122).

Paste: Same as Refuge Simple Stamped.

Surface Finish: Interiors range from care-
lessly smoothed to finely finished, and the

interiors are occasionally scraped. Exteriors
show same range of finishing as interiors.
Interiors and exteriors are coarse and fria-
ble due to sand content.

Decoration: Occasional interior puncta-
tion or simple stamping

Vessel Form: Same as Refuge Simple
Stamped.

Temporal Assignment: Same as Refuge
Simple Stamped.

REFUGE DENTATE STAMPED

This type description follows DePratter
(1979a: 122-123).

Paste: Same as Refuge Simple Stamped.

Surface Finish: Same as Refuge Simple
Stamped.



378 ANTHROPOLOGICAL PAPERS AMERICAN MUSEUM OF NATURAL HISTORY

Decoration: Technique: Sometimes ap-
plied with a single-cog rocker or roulette,
while occasional sherds suggest a double
or triple-cog roulette. Some examples indi-
cate use of a narrow comblike implement.
Design: Impressions are characteristically
fine and clear. Single, double, or occasion-
ally triple lines of dentate stamping are typ-
ically widely spaced without apparent pat-
terning and sometimes occur in association
with simple stamping or punctation. Distri-
bution: Scattered lines of dentate stamp dis-
tributed over the surface with no apparent
pattern. Occasionally occurs on interior
vessel walls.

Vessel Form: Same as Refuge Simple
Stamped.

Temporal Assignment: At the Refuge site,
this type occurred in a Refuge I1I context,
but it may occur slightly earlier or slightly
later at other sites.

DEPTFORD LINEAR CHECK STAMPED

This type description essentially follows
Caldwell and Waring (1939a), with slight
modifications made by DePratter (1979a:
123-124).

Paste: Method of manufacture: Coiling.
Temper.: Fine to medium quartz grit. Tex-
ture: Medium to coarse; very sandy. Color:
Core continuous with color of both sur-
faces, meeting at a point of differentiation
in the middle of the sherd cross section. The
whole core is occasionally dark gray to
black with a peculiar yellow or buff film
on the exterior surface; this is not a true
film, but rather a color change incidental
to firing. Exterior surface is usually orange
or buff, but frequently dark gray to black.
Interior surface color ranges from buff
through dark gray to black.

Surface Finish: Vessel interiors were
smoothed while the clay was damp, leaving
a gritty and carelessly finished surface.
Marks from a smoothing implement are
frequently visible.

Decoration: Technique: The design may
have been rouletted or rolled on the vessel
wall with a carved wooded rocker or cylin-
der, although paddles were likely used in
most cases. Design: The design consists of
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a repeated parallel arrangement of two lon-
gitudinal lands that contain a series of finer
transverse lands. The number of design ele-
ments on a single stamp ranges from one to
eight. The design motifs are placed so care-
fully that the entire series of longitudinal
lands has the superficial appearance of hav-
ing been executed with a single stamp. The
longitudinal lands are invariably heavier
and usually higher than the transverse lands.
There is considerable variation in the width
of the longitudinal lands themselves, rang-
ing from 2 mm to 6 mm. They may be, ei-
ther rounded, sloped, or flat. A variation of
this general design is one in which the trans-
verse lands appear only in the alternating
interspaces. The design is invariably applied
in such a manner that the longitudinal lands
intersect the rim obliquely. Several rim
sherds show decoration of the interior in
which bands of triangular or reed punctates
proceed vertically down from the lip for
a distance of 10 cm. Distribution: Usually
over the entire exterior of the vessel, but
occasionally decoration is restricted to only
a portion. Interior decoration is present on
a small percentage of sherds.

Vessel Form: Rim. Straight to slightly
flaring. Usually squared or stamped bev-
eled, though sometimes rounded; occasion-
ally an oval folded rim occurs. Body. Cylin-
drical with a slight shoulder tapering to the
base. Base: Conoidal or occasionally round-
ed. Appendages: None.

Temporal Assignment: This type appears
late in the Refuge period or early in the
Deptford period. Interior decoration and
sandy paste suggest affinities with the Ref-
uge period; however, the lack of abraders
and its usual association with Deptford
Checked Stamped indicates a slightly later
date.

DEPTFORD CHECK STAMPED

Caldwell and Waring (1939a) originally
called this type Deptford Bold Check
Stamped; this type description follows mod-
ifications proposed by DePratter (1979a:
124-125).

Paste: Method of manufacture: Coiling.
Temper: Fine to medium quartz grit. 7ex-
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ture: Medium to coarse, often sandy. Color:
Core continuous with the color of both sur-
faces, meeting at a point of differentiation
in the middle of the sherd cross section.
Occasionally, the whole core is dark gray
to black with a peculiar yellow or buff film
on the exterior surface. This does not rep-
resent true filming but a color change inci-
dental to firing. Exterior surface color is
usually orange or buff, but frequently dark
gray to black. Interior surface color ranges
from buff through dark gray to black.

Surface Finish: Vessel interiors were
smoothed while the clay was damp, leaving
a gritty and carelessly finished surface.
Marks of the smoothing implement are fre-
quently visible.

Decoration: 7echnique: Stamping with
a flat, rectangular paddle. Design: The de-
sign consists of a grill of raised lands that
intersect to form squares, rectangles, rhom-
boids, or triangles. There is a characteristic
variability in the size of the checks, which
range from 3 mm to 10 mm on the side. In
many cases, the lands may be as wide as the
depressed areas are square, which produces
a very coarse, massive effect. The depressed
areas are deep, sometimes as much as 3 mm,
and are usually square-cut. Earlier examples
are rhomboid-shaped; later examples are
rectangular. There is an increase in the size
of individual checks through time. Distribu-
tion: Over the entire exterior of the vessel.

Vessel Form: Rim.: Straight to slightly
flared. Lip: Usually squared or stamped-
beveled; sometimes rounded; occasionally
an oval folded rim is noted. Body: Cylindri-
cal with a slight shoulder tapering to the
base. Base: Round or conoidal; occasional-
ly with tetrapods. Appendages: Tetrapodal
supports occasionally present.

Temporal Assignment: Originates as dia-
mond- or rhomboid-shaped checks that be-
come larger through time. Transition from
diamonds to rectilinear checks occurs at the
end of the Refuge II or at the beginning of
Deptford I phase.

Figure 14.3 displays Deptford Check
Stamped (top three rows) and Deptford
Cord Marked sherds from Seaside Mound
I (after Thomas and Larsen, 1979: figs. 69
and 71).
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DEePTFORD CORD MARKED

This type description follows DePratter
(1979a: 126).

Paste: Same as Deptford Check Stamp-
ed.

Surface Finish: Same as Deptford Check
Stamped.

Decoration: Technique: Stamping pro-
duced with a cord-wrapped paddle. Individ-
ual cords are usually large and distinct. De-
sign: Individual cord impressions are widely
spaced and often not parallel. Usually im-
pressions are vertical, and occasionally ob-
lique to rim. Cross-stamping is uncommon.
Distribution: Sometimes in zone directly be-
low rim; in other cases decoration covers
the entire exterior of the vessel.

Vessel Form: Same as Deptford Check
Stamped.

Temporal Assignment: This type occurs
during the two Deptford phases on most
of the north Georgia coast, although a sim-
ilar type may occur as early as Refuge II at
the mouth of the Savannah River and in
inland areas.

DEPTFORD COMPLICATED STAMPED

This type description follows Caldwell
and Waring’s (1939a) description of Brew-
ton Hill Complicated Stamped, as modified
by DePratter (1979a: 126-127).

Paste: Method of manufacture: Coiling.
Temper. Fine grit and sand in considerable
quantities. Texture: Medium to fine. Color:
Core ranges from buff through dark gray to
black; exterior surface ranges from yellow
through orange to black; interior surface
ranges from buff to black.

Surface Finish: Interiors are roughly
smoothed and occasionally burnished. Tool
marks are sometimes visible.

Decoration: Technique: Stamped with
a large and elaborately carved paddle. De-
sign: Characteristically fine, the lands are
low and quite distinct. The design elements
consist of spiral interlocking scrolls, con-
centric circles, snowshoes, swirls, ‘“figure
sixes”, and ‘‘figure eights”. Distribution:
Usually over the entire exterior of the ves-
sel, although plain areas set off by dentate
stamping are occasionally present.
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Fig. 14.3. Deptford Check Stamped (top three rows) and Deptford Cord Marked sherds from
Seaside Mound I, St. Catherines Island (after Thomas and Larsen, 1979: figs. 69 and 71).

Vessel Form: Rim: Straight, not tapered. site, many vessels had tetrapods. Append-

Lip: Squared, occasionally rounded. Body.  ages: Tetrapodal supports occasionally
Cylindrical, elongated with straight, slightly =~ present.
flaring sides that taper down to the base. Temporal Assignment: Appears late in the

Base: Round and conical. At the Deptford  Deptford period (Deptford IT). Possesses
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marked similarities to Swift Creek ceramics
from farther south and west.

OEMLER COMPLICATED STAMPED

This type description follows DePratter
(1979a: 128).

Paste: Method of manufacture: Coiling.
Temper.: Abundant fine sand; occasional me-
dium grit. Texture: Medium to fine. Not as
coarse or gritty as Refuge or early Deptford
types. Color: Usually buff, red-buff, or gray
on surface. Core occasionally differentiat-
ed, with grays and blacks predominating.

Surface Finish: Interiors are usually care-
fully smoothed and occasionally almost
burnished, although some sherds are poorly
smoothed. Shell scraping or brushing is oc-
casionally present.

Decoration: 7Technique: Stamped with
a carved paddle. Design: A number of dis-
tinct motifs are present in Chatham Coun-
ty: (a) nested diamonds, (b) herring bone,
(c) alternating zones of triangle-filled pyra-
mids and rows of diamond-shaped lozenges
separated by heavy lines. No curvilinear
stamping known to be present. Distribution:
Over the entire vessel surface.

Vessel Form: Rim. Straight to slightly
flaring; sometimes sharply everted. Lip:
Rounded to squared; often sharply planed,
forming broad flat lip. Body. Cylindrical
jar. Base: Rounded. Appendages: None.

Temporal Assignment: Probably dates to
the Refuge I1I phase.

Oemler Complicated Stamped sherds
from the Cunningham Mound group are
illustrated in figure 14.4 (after Thomas
and Larsen, 1979: fig. 73).

WILMINGTON CORD MARKED

This type description follows that of
Caldwell and Waring (1939a), as modified
by DePratter (1979a: 129, 1991: 177). This
type was formerly referred to as “Wilming-
ton Heavy Cord Marked”.

Paste: Method of manufacture: Coiling.
Temper.: Crushed sherd or crushed, low-
fired clay fragments, from 3 cm to 5 cm in
diameter. Texture: The surface is fine, but
often lumpy. Color: The color of the exte-
rior and interior surfaces ranges from buff
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Fig. 14.4. Oemler Complicated Stamped
sherds from the Cunningham Mound group, St.
Catherines Island (after Thomas and Larsen,
1979: fig.73).

through reddish brown to dark gray. The
core color is sometimes the same as that of
the surfaces, but occasionally it is a sharply
differentiated dark gray.

Surface Finish: Interiors are carelessly
smoothed, but lumpy due to the presence
of large fragments of clay tempering. Shell
scraping occasionally occurs on interiors.

Decoration: 7echnique: Stamping with
a paddle wrapped with heavy cords. Design.
The cord impressions are characteristically
large and have a vertical parallel arrange-
ment. Cord impressions sometimes inter-
sect the rim obliquely. Distribution: Cord
impressions over the entire vessel surface.
Occasionally the edge of the cord-wrapped
paddle was used to stamp the base.

Vessel Form: Rim: Straight; occasionally
slightly incurving. Lip: Usually rounded
but occasionally squared or stamped-bev-
eled. Body: The typical vessel form is cylin-
drical that lacks a shoulder and tapers
down to the base. Base: Round to slightly
conoidal. Appendages: None.

Temporal Assignment: First appears dur-
ing the Wilmington I phase. Similar to
Deptford Cord Marked except for differ-
ences in temper.

WILMINGTON PLAIN

This type description follows DePratter
(1979a: 129-130, 1991: 177-179).
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Paste: Same as Wilmington Cord Marked.

Surface Finish: Exterior finish ranges
from careless smoothing to infrequent bur-
nishing. Interiors are usually carelessly
smoothed but lumpy due to presence of
large fragments of clay tempering. Shell
scraping is common on vessel interiors.

Decoration: None.

Vessel Form: Same as Wilmington Cord
Marked.

Temporal Assignment: Same as Wilming-
ton Cord Marked.

WILMINGTON FABRIC MARKED

This type description is extrapolated
from DePratter (1991: 177-180).

Paste: Same as Wilmington Cord Marked.

Surface Finish: Same as Wilmington
Cord Marked.

Decoration: Uniform decoration appar-
ently produced by impressing the vessel with
a woven material, such as a mat or basket.

Vessel Form: Same as Wilmington Cord
Marked.

Temporal Assignment: Same as Wilming-
ton Cord Marked.

WILMINGTON BRUSHED

This type description follows DePratter
(1979a: 130-131).

Paste: Same as Wilmington Cord Marked.

Surface Finish: Same as Wilmington
Cord Marked.

Decoration: Technique: Combing or
brushing with bundled sticks, grass, or oth-
er implements. Design: The design consists
of very fine, faint, and closely spaced comb-
ing or brushing impressions. Orientation of
impressions relative to rim not known. Dis-
tribution: On some vessels, brushing covers
the entire exterior surface. On other vessels,
the body is cord marked and only the base
is brushed.

Vessel Form: Most available sherds ap-
pear to be from conoidal jars or hemispher-
ical bowls similar to those on which Wil-
mington Cord Marked occurs, although
this association is uncertain.

Temporal Assignment: Known primarily
from sites with Wilmington II phase occu-
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pations; however, this type may also occur
during the Wilmington I phase.

WALTHOUR COMPLICATED STAMPED

This type description follows DePratter
(1979a: 130).

Paste: Same as Wilmington Heavy Marked.

Surface Finish: Same as Wilmington
Heavy Marked.

Decoration: Technique: Stamping with
a carved paddle. Design: The design con-
sists of curvilinear elements carved on
a wooden paddle. Stamping is generally
faint and overstamping is common. Con-
centric circles and figure eights are common
design elements, though others may occur.
Distribution: The decoration covers the en-
tire exterior of the vessel.

Vessel Form: Rim: Straight. Lip: Round-
ed or carelessly squared. Body.: The conoi-
dal jar and the hemispherical bowl are the
most common forms. Base: Round to
slightly conoidal. Appendages: None.

Temporal Assignment: Same as Walthour
Check Stamped.

WALTHOUR CHECK STAMPED

This type description follows DePratter
(1979a: 130).

Paste: Same as Wilmington Cord Marked.

Surface Finish: Same as Wilmington
Cord Marked.

Decoration: Technique: Stamping with
a carved paddle. Design: The design con-
sists of a grill of raised lands that generally
intersect to form squares or rectangles, al-
though rhomboid-shaped checks occasion-
ally occur. Checks range between 2 mm and
10 mm on a side. Impressions are usually
shallow and indistinct, and overstamping
is common. Distribution: Decoration covers
the entire exterior of the vessel.

Vessel Form: Rim: Straight, occasionally
slight flaring. Lip: Rounded or carelessly
squared; occasionally stamped. Body. The
conoidal jar and the hemispherical bowl are
the most common forms. Base: Round to
slightly conoidal. Appendages: None.

Temporal Assignment: Occurs only dur-
ing the Wilmington I phase, as a develop-
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ment from Deptford Check Stamped; this
type was manufactured for only a brief in-
terval, probably less than 100 years.

St. Catherines Cord Marked vessels from
Johns and Marys Mounds are shown on
figure 14.5 (after Thomas and Larsen,
1982: figs. 9 and 29).

St. CATHERINES CORD MARKED

This type description follows Steed
(1970), as modified by DePratter (1979a:
131, 1991: 180-181).

Paste: Method of manufacture: Coiling.
Temper: Crushed sherd or crushed, low-fired
clay fragments. Fragments are usually smal-
ler than the tempering used in Wilmington
Heavy Cord Marked. Texture: Typically
fine. Color: Interiors and exteriors are gray
to buff. The core is usually the same color
as the surface, but it is occasionally a sharp-
ly differentiated dark gray to black.

Surface Finish: Interiors are carelessly
smoothed, but not as lumpy as those of
Wilmington Cord Marked due to the smal-
ler size of the temper fragments. Interior
shell scraping is common.

Decoration: Technique: Stamping with
a cord wrapped paddle. Design: Cord im-
pressions are medium to large and are
cross-stamped at approximately a 45° angle
to the rim. Distribution: Cordmarking cov-
ers the entire exterior of the vessel except
for the base, which is typically stamped with
the edge of the cord-wrapped paddle.

Vessel Form: Rim: Straight or occasion-
ally slightly flared. Lip: Usually squared or
rounded; often cord marked. Body: Cylin-
drical jars with occasional flaring rim and
straight sides. Base: Rounded. Appendages:
None.

Temporal Assignment: Restricted to St.
Catherines period.

St. Catherines Cord Marked sherds from
Johns and Marys Mound are illustrated on
figure 14.6 (after Larsen and Thomas,
1982: figs. 33 and 34).

St. CATHERINES BURNISHED PLAIN

This type description follows Steed (1970),
as modified by DePratter (1979a: 131).
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Paste: Same as St. Catherines Cord
Marked.

Surface Finish: Interiors are carelessly
smoothed. The exteriors are burnished, of-
ten executed in parallel alignments or in an
undulating, “fluted” surface.

Decoration: None.

Vessel Form: Rim: Straight or incurving.
Lip: Squared or rounded. Body: Several
forms include hemispherical bowls, deep
straight-sided jars, and cazuela bowls. Base:
Rounded. Appendages: None.

Temporal Assignment: Restricted to St.
Catherines period.

Figure 14.7 depicts examples of St. Cath-
erines Burnished Plain vessels from Johns
and Marys Mounds (after Larsen and
Thomas, 1982, figs. 11a and 27).

ST. CATHERINES NET MARKED

This type description follows Steed
(1970), as modified by DePratter (1979a:
131-132).

Paste: Method of manufacture: Coiling.
Temper: Crushed sherd or crushed low-fire
clay fragments. Clay fragments are larger
than those found in other St. Catherines types.
Texture: The texture of the surface is fine,
but often lumpy. Color: Interiors and exter-
iors are gray to buff, and often orange. The
color of the core is usually the same as
the surface, but it is occasionally a sharply
differentiated dark gray to black.

Surface Finish: Interiors are carelessly
smoothed but lumpy due to the presence
of large fragments of clay tempering. Shell
scraping occurs occasionally on interiors.

Decoration: Technique: Stamping with
a net-wrapped paddle. Design: Irregular
stamping and overstamping of vessel sur-
face, resulting in a rough, uneven surface.
Both knots and webbing impressions are
visible on most sherds; width of mesh varies
from 9.5 mm to 19 mm. Distribution: Net
impressions are visible over entire vessel
surface.

Vessel Form: Rim: Straight, occasionally
slightly incurving. Lip: Usually squared or
rounded. Body: Occurs on both hemispher-
ical bowls and deep cylindrical jars. Base:.
Rounded. Appendages: None.



384 ANTHROPOLOGICAL PAPERS AMERICAN MUSEUM OF NATURAL HISTORY NO. 88

0O cm 6

Fig. 14.5. St. Catherines Cord Marked vessels from Johns and Marys Mounds, St. Catherines
Island (after Larsen and Thomas, 1982: figs. 9 and 29).
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Fig. 14.6.

St. Catherines Cord Marked sherds from Johns and Marys Mounds, St. Catherines

Island (after Larsen and Thomas, 1982: figs. 33 and 34).

Temporal Assignment: Restricted to St.
Catherines period.

St. CATHERINES PLAIN

This type description follows DePratter
(1979a: 132).

Paste: Same as St. Catherines Fine Cord
Marked.

Surface Finish: Exteriors are smoothed,
but not burnished. Occasionally evidence
of smoothed-over shell scraping on both
interiors and exteriors.

Decoration: None.

Vessel Form: Same as St. Catherines
Burnished Plain.

Temporal Assignment: Restricted to St.
Catherines period.

SAVANNAH BURNISHED PLAIN

This type description follows Caldwell
and Waring (1939a), as modified by De-
Pratter (1991: 186).

Paste: Method of manufacture: Coiling.
Temper: Fine sand and grit. Texture: Paste
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St. Catherines Burnished Plain vessels from Johns and Marys Mounds, St. Catherines

Island (after Larsen and Thomas, 1982: figs. 11a and 27).

fine and compact at the Irene site. Color:
The core ranges in color from gray to buff;
there is considerable variation in surface
color, which ranges from bright yellow
through red and buff to dark gray.

Surface Finish: Exteriors and interiors
may be smoothed, polished, or burnished.
Horizontal smoothing marks are often vis-
ible. Burnishing and polishing usually occur
on the exterior, while smoothing occurs on
the interior.

Decoration: Carefully made vertical or
slanting tooling is found on the rim area
of carinated bowls.

Vessel Form: Rim: Incurving or straight,
occasionally flared; usually tapered. Lip:
Rounded or squared, although sometimes
the edge of the lip is squared and the inner
edge rounded. Base: May be rounded, con-
ical, or flat; a bowl from Eulonia has a con-
cave base. Body. Considerable variation ex-
ists, though the most common forms are
carinated, shallow, and hemispherical
bowls. Bowls that belly at the bottom and
that rise evenly to a constricted mouth,
hemispherical bowls with flaring rims, and
boat-shaped vessels and dishes all occur.
Appendages: None.

Temporal Assignment: Restricted to the
Savannah period.

Savannah Cord Marked vessels from
Johns and Marys Mound are illustrated
on figure 14.8 (after Larsen and Thomas,
1982: figs. 11b, 9c, and 29a).

SAVANNAH CORD MARKED

This type description follows Caldwell
and Waring (1939a), as modified by De-
Pratter (1991: 183-186).

Paste: Method of manufacture: Coiling.
Temper: Generally grit, with occasional
crushed sherd. Texture: Paste medium to
coarse present at all sites. Grit-tempered
sherds are generally sandy; sherd-tempered
sherds have a slightly finer texture, and the
paste is often lumpy. Color: Interiors are
dark gray through red buff. Surface color
varies from light buff through light gray.
The exterior coloring is often a lighter shade
than that of the interior.

Surface Finish: Interiors show consider-
able variability that ranges from careless
smoothing through burnishing. Interior
shell scraping also occurs.
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Fig. 14.8.

Decoration: Technique: Stamped with
a flat, cord-wrapped paddle, which is also
used to bevel the rim. The rounded side of
the paddle was almost invariably applied in
finishing the bottom, giving the appearance
of a basket impression. Design: The impres-
sions are characteristically fine and clear
and are generally cross-stamped. Most rims
are finished with a series of vertical cord
impressions, while the bottoms are finished
with narrow impressions of the side of the
paddle. Distribution: Over the entire exteri-
or of the vessel.

Vessel Form: Rim: Straight to flared,
sometimes everted; usually slightly tapered.
Excess clay from the finishing of the rim is
often flattened by the application of the
paddle. Lip.: Squared, rounded, or stamped-
beveled. Body: At the Irene site, the most
typical shape is a globular vessel with a flar-
ing rim, short throat, well-defined shoulder,
and a rounded base. Other vessels have
a straight rim, lack a shoulder, and have
an clongated straight body that tapers to
the base. Base: Round or conical. Append-
ages: None.

Temporal Assignment: Restricted to the
Savannah period.

Savannah Cord Marked sherds from
Johns and Marys Mounds are illustrated
on figure 14.9 (after Larsen and Thomas,
1982: figs. 36 and 39).

SAVANNAH CHECK STAMPED

This type description follows Caldwell
and Waring (1939a), as modified by De-
Pratter (1991: 186-187).
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Savannah Cord Marked vessels from Johns and Marys Mounds, St. Catherines Island
(after Larsen and Thomas, 1982: figs. 11b and 9c).

Paste: Method of manufacture: Coiling.
Temper: Variable-sized quartz grit and
gravel. Texture: Ranges from fine to coarse;
usually sandy. Color: The core varies from
buff to dark gray, and is often the same
color as the surface. Surface color varies
from buff to red through light brown
through dark gray.

Surface Finish: The interior is smooth
and often burnished.

Decoration: Technique: Stamped with
a flat, probably oblong, carved paddle. De-
sign: Consists of a grill of raised lines that
intersect to form squares or diamonds. The
distance between the intersection of the lines
varies from 3 mm to 6 mm. Raised lines of
the grill are uniform in width over a single
vessel, and the range of variability in the
sample is from 1 mm to 2 mm. The execu-
tion is generally good, although at times it is
rather faint. Examples of overstamping oc-
cur, although they are rare and are usually
limited to the bottom sherds. Incidental dec-
orative features are very rare and were per-
haps applied only during the last period of
the utilization of this type. They may take the
form of a double row of horizontal reed
punctations in the rim area, relieved by large
nodes riveted to the vessel wall. The puncta-
tions circle above and/or below the nodes.
Several examples of a polished or smoothed
folded rim have been noted, probably also
late. This form of rim was invariably finished
after stamping. Distribution: Over the entire
exterior of the vessel.

Vessel Form: Rim. Usually flared, though
can be everted, occasionally straight, and
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Fig. 14.9.
(after Larsen and Thomas, 1982: figs. 36 and 39).

sometimes (however infrequently) incurv-
ing. Rim folding has been noted, and
rims are frequently tapered. Lip. Usually
squared or stamped-beveled; sometimes
rounded. Body: Globular, generally with
a flaring rim, a short throat, and a well-de-
fined shoulder. Base: Round. Appendages:
None.
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Savannah Cord Marked sherds from Johns and Marys Mounds, St. Catherines Island

Temporal Assignment: Restricted to the
Savannah II and IIT phases.

SAVANNAH COMPLICATED STAMPED

This type description follows Caldwell
and Waring (1939a), as modified by De-
Pratter (1991: 188-189).
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Paste: Method of manufacture: Coiling.
Temper: Grit, occasionally gravel. Texture:
Medium-grained, sometimes coarse. Color:
The core is buff through black, with varying
surface color that is characteristically dar-
ker than that of the core. Surface colors
vary from dark gray through buff to orange.

Surface Finish: Interiors are almost in-
variably burnished.

Decoration: Technique: Stamped with
a flat carved paddle; sometimes the paddle
was used to bevel the outer edge of the rim.
Design.: Motifs include figure eights, concen-
tric circles, a single terminal element of the
figure eight, concentric circles with a cross in
the center, and a simple figure eight with
a cross in the center of each terminal circle.
The execution of the stamps is massive, bold,
and square cut. The lands and incised lines
vary both in width and depth. Application is
deliberate and the stamping clear. Over-
stamping frequently occurs. Lands may vary
from 2 mm to 6 mm in width. Many of the
stamps are not as bold, but are finely and
delicately executed. The cutting of these
stamps is not square, but the lines are like
fine shallow grooves. Motifs are identical
with the bolder type. Distribution: Over
the entire exterior of the vessel.

Vessel Form: Rim: Straight to flaring,
sometimes everted. Lip: Squared, rounded,
or stamped-beveled. Body: Typical shape is
a globular or cylindrical vessel with a flaring
rim, a short throat, and a well-defined
shoulder that tapers down to the base.
The vessels are usually large, sometimes
with diameters greater than 30 cm. Base:
Round. Appendages: None.

Temporal Assignment: Restricted to the
Savannah III phase.

IRENE PLAIN

This type description follows Caldwell
and Waring (1939a), as modified by De-
Pratter (1991: 189).

Paste: Method of manufacture: Coiling.
Temper: Grit, and occasionally gravel. Tex-
ture: Medium-grained and sandy. Color:
The core varies from buff through red
through gray. Surfaces are buff through
red-buff through red-brown through gray.

Surface Finish: Exteriors and interiors are
smoothed and burnished, and sometimes
sandy.

Decoration: Generally there is no decora-
tion. Appliqué’ reed punctate bands have been
noted just below the rim on elongate globular
vessels. The occurrence of regularly spaced
ovoid pellets is a very common and distinctive
feature of this type. These are generally smal-
ler than the incidental decorative nodes that
occur on Irene Complicated Stamped, and in
addition are not riveted to the side of the ves-
sel. On wide-mouthed bowls with incurving
rims, the ovoid pellets are in the shoulder re-
gion. On hemispherical bowls that lack
a shoulder, they are in a comparable area.

Vessel Form: Rim. Incurving, straight, or
flared. Lip: Rounded or squared. Body:
Wide-mouthed bowls are the most common
form; however, hemispherical bowls and
elongated globular vessels with decided
rim flare frequently occur. Base. Round
or flat. Appendages: None except for the
previously mentioned decorative pellets.

Temporal Assignment: This type is re-
stricted to the Irene period.

Figure 14.10 depicts Irene Plain vessels
from South End Mound I (after Larsen
and Thomas, 1986: figs. 9b and 10c).

IRENE INCISED

This type description follows Caldwell
and Waring (1939a), as modified by De-
Pratter (1991: 192-193).

Paste: Method of manufacture: Coiling.
Temper.: Grit. Texture: Medium-grained,
though sometimes coarse and lumpy. Col-
or: Core varies from buff to gray. The color
is usually the same as that of both surfaces
without inner differentiation. The surfaces
exhibit various shades of dark gray; they
are occasionally buff.

Surface Finish: The exteriors and inter-
iors are smoothed or burnished.

Decoration: Technique: Incising and
punctation. Design: The design consists of
a horizontal band of repeating or alternating
design elements. There is little embellishment
of the design motifs and apparently no at-
tempt of solid area decoration. There is con-
siderable variety in the execution of the in-
cising. The lines are generally narrow and
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Fig. 14.10.
as, 1986: figs. 9c and 10c).

weak and appear hastily drawn. The width of
the incising tends to vary from less than
1.0 mm to 3.5 mm, with an average of about
1.5 mm. Distribution: Incisions occur along
the rim and shoulder.

Vessel Form: Rim: Incurving, sometimes
straight or folded. Lip: Rounded or
squared. Body: The wide-mouthed bowl is
the most common vessel form of this type at
the Irene site. Globular vessels with elon-
gated, straight throats also occur. Base:
Rounded or flat. Appendages: Decorative
nodes and rim flanges are rare.

Temporal Assignment: This type is re-
stricted to the Irene II phase.

IRENE COMPLICATED STAMPED

This type definition follows Caldwell and
Waring (1939a), as modified by DePratter
(1991: 191-192).

.
0 2 4cm 8

Irene Plain vessels from South End Mound I, St. Catherines Island (Larsen and Thom-

Paste: Method of manufacture: Coiling.
Temper: Grit; occasionally gravel. Texture.
Medium-grained; sometimes coarse. Color:
The core is usually gray or buff, but is some-
times identical with that of the surfaces. Sur-
faces are dark gray through red to light buff.

Surface Finish: Exteriors are variable,
and they may or may not be smoothed prior
to stamping. Interiors are smoothed or
burnished.

Decoration: Technique: Carved paddle.
Design: The filfot cross is the only design
motif employed on this type in Chatham
County. The center of the cross is formed
either by the intersection of the four arms or
by the projection of these from the sides of
a central square element. The arms them-
selves consist of four to nine parallel lands.
The primary land of each arm turns or an-
gles back to form a square or circular ter-
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minal element, while the other lands follow
the first. The central and terminal elements
of the design may themselves contain either
a raised square or a circle. The execution of
the stamping is rather variable. While the
grooves are usually shallow, the unit design
may be either clearly depicted or else oblit-
erated by overstamping. Incidental decora-
tive features occur frequently and are al-
ways confined to the area above the shoul-
der and immediately below the lip. These
may consist of one or two horizontal lines
of hollow reed punctations, appliqué, col-
lars or nodes, and pinched appliqué bands.
The appliqué and collars appear to be a de-
velopment of the folded rim and may them-
selves contain reed punctations, a series of
nodes or rosettes. The rosette decoration
consists of regularly placed pellets of clay
that were pressed with the end of a hollow
reed. The large nodes were riveted to the
side of the vessel and were often decorated
with the end of a hollow reed. Distribution:
Paddle stamping is found over the entire
exterior of the vessel. The incidental deco-
rative features occur in the rim area.

Vessel Form: Rim: Generally flaring and
usually straight or incurving on hemispher-
ical bowls. Lip: Rounded or squared. Body:
Generally elongate globular with a slight
shoulder. Wide-mouthed hemispherical bowls
also occur. Base: Round. Appendages: None,
except the incidental decorative nodes.

Temporal Assignment: Restricted to the
Irene period.

Figure 14.11 depicts Irene Complicated
Stamped vessels from South End Mound 1
(after Larsen and Thomas, 1986: figs. 9a
and 10a).

IRENE BURNISHED PLAIN

This type description follows DePratter
(1991: 193).

Paste: Same as Irene Plain, although
paste in burnished plain can be less coarse.

Surface Finish: Exteriors are burnished,
while interiors are usually smoothed or
burnished.

Decoration: None.

Vessel Form: Found in a variety of forms,
including bowls with incurving or straight
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rims, flared rim jars, and occasional “‘spe-
cialty forms” (such as boat-shaped, gravy
boat, etc).

Temporal Assignment: Restricted to the
Irene period.

ALTAMAHA SERIES

In his synthesis of W.P.A. excavations in
Chatham County, DePratter (1991: 157)
deferred discussion of aboriginal ceramics
from the historic period, citing his on-going
research of materials recovered during
Stanley South’s extensive excavations at
Santa Elena, South Carolina.

In this report, we will do the same. We
have excavated for two decades at Mission
Santa Catalina de Guale, located near Wa-
massee Head on St. Catherines Island
(Thomas, 1987; Larsen, 1990). Several de-
scriptive monographs are currently in prep-
aration for publication. These describe the
results of our excavations, although a de-
tailed discussion of historic period aboriginal
wares will be postponed until these data are
presented in full. For present purposes, we
will employ DePratter’s (1991) terminology,
but will postpone specific type definitions.

Altamaha Line Block ceramics are grit
tempered and decorated with a paddle
stamping characterized by blocks of paral-
lel and perpendicular lines, arranged
around a central (and often circular) node.
A number of investigators have noted the
clear-cut relationship to the preceding Irene
ceramic complex, with the ““line block™ pat-
terning viewed as an evolved filfot cross
(common in Irene series ceramics), executed
with straight lines rather than scrolls (Lar-
son 1953; Brewer, 1985; Braley et al., 1986,
1990; Saunders, 2000a). As DePratter (per-
sonal commun.) has pointed out, rectilinear
stamping is properly termed ‘line block
stamped”’, but much of the material is actu-
ally cross simple stamped; separating the
two techniques is time-consuming and im-
precise. Perhaps, because a very similar ef-
fect is created by both techniques, it is not
important to separate them at all. Problems
such as this one must await further, more
detailed ceramic studies of the ceramics at
Mission Santa Catalina and elsewhere.
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Fig. 14.11.

Altamaha Line Block stamped sherds from
Johns Mound are depicted on figure 14.12
(after Larsen and Thomas, 1982: fig. 37).

On the Altamaha Red Filmed type (De-
Pratter, 1991: table 1), surfaces are com-
monly burnished (or at least well smoothed)
and contain an interior or exterior film of
red paint on the entire vessel or distributed
in zones. DePratter (1991: table 1) likewise
describes an Altamaha Check Stamped type,

Irene Complicated Stamped vessels from South End Mound I, St. Catherines Island
(after Larsen and Thomas, 1986: figs. 9a and 10a).

but no such sherds were recovered during
the excavations on St. Catherines Island
discussed here.

NOTE

1. For completeness, we include DePratter’s (1991)
temporal estimates as part of the ceramic type descrip-
tions; see chap. 15 for a discussion of these estimates in
light of the new '“C evidence from St. Catherines Island.

2. cm 4

Fig. 14.12. Altamaha Line Block Stamped sherds from Johns Mounds, St. Catherines Island

(Larsen and Thomas, 1982: figs. 37a and 37b).
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TABLE 14.1
Raw Ceramic Counts from Sites Recorded in the St. Catherines Island Transect Survey

393

Ceramic type 9Li8 9Lil3 9Lil5 9Lil7 9Lil19 9Li22 9Li49 9Li50 9Li51 9Li52
Altamaha line block stamped 319 2835 1
Altamaha circ. in square 17 52
Altamaha line block stamped CIC 2
Altamaha incised 1
Altamaha check stamped 4 15
Altamaha red filmed 3 16
Altamaha simple stamped 1
Altamaha, decorated 1 6
Irene complicated stamped 26 1 1 330 20
Irene incised 4 22
Irene cord marked 1
Irene plain 2 95 1
Irene decorated 30
Grit tempered plain 134 297 11 52 2
Grit tempered decorated 628 658 12 53 3 27 2
Grit tempered misc. 55 232 5 53 1 7
Grit-shell plain 1
Grit-shell decorated 1
Savannah check stamped 2 12 3
Savannah complicated stamped 4
Savannah cord marked 1
Savannah plain 5 1 20 2 2
Savannah misc.
Sand tempered decorated 42 117 2 12
Sand tempered plain 17 86 19
Sand tempered misc. 15 74 8 15 1 1
St. Catherines decorated 3
St. Catherines cord marked 1 80
St. Catherines fine cord marked 2 7 62 9
St. Catherines net marked 48 1
St. Catherines plain 2 94 12
St. Catherines misc. 7
Clay tempered plain 2 1
Clay tempered decorated 1 21 3
Clay tempered misc. 3 11
Clay/grit tempered plain
Clay/grit tempered misc.
Clay/grit tempered decorated 4 1
Clay/sand tempered plain 16 8
Clay/sand tempered decorated 3 14 2
Clay/sand tempered misc. 5 1 5
Clay/shell tempered plain 5
Late Swift Creek complicated stamped
Wilmington cord marked 1
Wilmington heavy cord marked 3 16
‘Wilmington plain 13 7
‘Wilmington misc. 2
Walthour check stamped 72 2
Walthour complicated stamped 45
Deptford check stamped 1 54 25 10
Deptford complicated stamped
Deptford cord marked 3 1
Deptford linear check stamped 4 9
Deptford decorated 6
Deptford misc. 18 1
Refuge plain 8 100 1
Refuge decorated 31
Refuge dentate stamped
Refuge simple stamped 56 4 1
Refuge punctated 2
Refuge incised 3
Refuge misc. 5 3 1
Sand/grit tempered plain 5 3 13 2
Sand/grit tempered misc. 8 18 3 3 10
Sand/grit tempered decorated 7 24 8 6
Sand/shell tempered plain 2
Sand/shell tempered decorated 2
St. Simons incised 1
St. Simons punctated
St. Simons incised and punctated
St. Simons simple stamped
St. Simons plain 4 6 3
St. Simons misc. 12
Fiber/sand tempered decorated
Fiber/sand tempered misc.
St. Johns plain
St. Johns decorated 1
Misc. ceramic fragments 2 45 1 1 1 22
Totals by site 1303 5012 90 1 1112 32 55 27 37 1
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TABLE 14.1
(Continued)

Ceramic type 9Lis5  9Lis7 9Li84 9Li87 9Lil18 9Lil28 9Lil34  9Lil37 9Lil59 9Lil62

Altamaha line block stamped

Altamaha circ. in square 3 1 2

Altamaha line block stamped CIC

Altamaha incised

Altamaha check stamped

Altamaha red filmed

Altamaha simple stamped

Altamaha, decorated

Irene complicated stamped 2 35 25 11

Irene incised 13 4 1 1
Irene cord marked

Irene plain

Irene decorated

Grit tempered plain

Grit tempered decorated

Grit tempered misc. 11
Grit-shell plain

Grit-shell decorated

Savannah check stamped

Savannah complicated stamped

Savannah cord marked 1
Savannah plain 10 2 3

Savannah misc.

Sand tempered decorated
Sand tempered plain
Sand tempered misc. 1 2
St. Catherines decorated

St. Catherines cord marked

[

1D 00 W — 00

[V NV

St. Catherines fine cord marked 9

St. Catherines net marked 26

St. Catherines plain 17 34 1
St. Catherines misc. 3

Clay tempered plain

Clay tempered decorated 10 1
Clay tempered misc. 4

Clay/grit tempered plain

Clay/grit tempered misc.

Clay/grit tempered decorated

Clay/sand tempered plain

Clay/sand tempered decorated

Clay/sand tempered misc.

Clay/shell tempered plain

Late Swift Creek complicated stamped

Wilmington cord marked

Wilmington heavy cord marked 5 2
Wilmington plain 3 1 4
Wilmington misc.

Walthour check stamped

Walthour complicated stamped

Deptford check stamped

Deptford complicated stamped

Deptford cord marked

Deptford linear check stamped

Deptford decorated

Deptford misc.

Refuge plain 42
Refuge decorated

Refuge dentate stamped

Refuge simple stamped 24
Refuge punctated

Refuge incised

Refuge misc. 3
Sand/grit tempered plain
Sand/grit tempered misc. 1

Sand/grit tempered decorated
Sand/shell tempered plain
Sand/shell tempered decorated
St. Simons incised

St. Simons punctated 5
St. Simons incised and punctated 1
St. Simons simple stamped 2
St. Simons plain 33
St. Simons misc. 106
Fiber/sand tempered decorated

Fiber/sand tempered misc. 6
St. Johns plain 8

St. Johns decorated

Misc. ceramic fragments 1 1 4 1

Totals by site 14 3 122 39 10 70 9 316 1 8
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TABLE 14.1
(Continued)
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Ceramic type 9Lil163

9Lil64  9Lil65  9Lil67 9Lil169

9Lil70

9Lil71

9Lil72

9Lil73

9Lil74

Altamaha line block stamped

Altamaha circ. in square

Altamaha line block stamped CIC

Altamaha incised

Altamaha check stamped

Altamaha red filmed

Altamaha simple stamped

Altamaha, decorated

Irene complicated stamped 34
Irene incised 2
Irene cord marked

Irene plain 1
Irene decorated

Grit tempered plain

Grit tempered decorated 55
Grit tempered misc. 1
Grit-shell plain

Grit-shell decorated

Savannah check stamped

Savannah complicated stamped

Savannah cord marked

Savannah plain 1
Savannah misc.

Sand tempered decorated 1
Sand tempered plain

Sand tempered misc.

St. Catherines decorated

St. Catherines cord marked

St. Catherines fine cord marked

St. Catherines net marked

St. Catherines plain

St. Catherines misc.

Clay tempered plain

Clay tempered decorated

Clay tempered misc.

Clay/grit tempered plain

Clay/grit tempered misc.

Clay/grit tempered decorated

Clay/sand tempered plain

Clay/sand tempered decorated 1
Clay/sand tempered misc. 1
Clay/shell tempered plain

Late Swift Creek complicated stamped
Wilmington cord marked

Wilmington heavy cord marked

‘Wilmington plain

‘Wilmington misc.

Walthour check stamped

Walthour complicated stamped

Deptford check stamped

Deptford complicated stamped

Deptford cord marked

Deptford linear check stamped

Deptford decorated

Deptford misc.

Refuge plain

Refuge decorated

Refuge dentate stamped

Refuge simple stamped

Refuge punctated

Refuge incised

Refuge misc.

Sand/grit tempered plain 24
Sand/grit tempered misc.

Sand/grit tempered decorated

Sand/shell tempered plain

Sand/shell tempered decorated

St. Simons incised

St. Simons punctated

St. Simons incised and punctated

St. Simons simple stamped

St. Simons plain

St. Simons misc.

Fiber/sand tempered decorated

Fiber/sand tempered misc.

St. Johns plain

St. Johns decorated

Misc. ceramic fragments

Totals by site 121

w

28

26
13

3 28 4 115

58 21

36
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TABLE 14.1
(Continued)

Ceramic type

9Lil75  O9Lil76 ~ 9Lil77  9Lil78  O9Lil79  O9Lil80  9Lil81  9Lil82  9Lil83  9Lil84

Altamaha line block stamped
Altamaha circ. in square
Altamaha line block stamped CIC
Altamaha incised

Altamaha check stamped
Altamaha red filmed
Altamaha simple stamped
Altamaha, decorated

Irene complicated stamped
Irene incised

Irene cord marked

Irene plain

Irene decorated

Grit tempered plain

Grit tempered decorated

Grit tempered misc.

Grit-shell plain

Grit-shell decorated

Savannah check stamped
Savannah complicated stamped
Savannah cord marked
Savannah plain

Savannah misc.

Sand tempered decorated

Sand tempered plain

Sand tempered misc.

St. Catherines decorated

St. Catherines cord marked

St. Catherines fine cord marked
St. Catherines net marked

St. Catherines plain

St. Catherines misc.

Clay tempered plain

Clay tempered decorated

Clay tempered misc.

Clay/grit tempered plain
Clay/grit tempered misc.
Clay/grit tempered decorated
Clay/sand tempered plain
Clay/sand tempered decorated
Clay/sand tempered misc.
Clay/shell tempered plain

Late Swift Creek complicated stamped
Wilmington cord marked
Wilmington heavy cord marked
Wilmington plain

Wilmington misc.

Walthour check stamped
Walthour complicated stamped
Deptford check stamped
Deptford complicated stamped
Deptford cord marked
Deptford linear check stamped
Deptford decorated

Deptford misc.

Refuge plain

Refuge decorated

Refuge dentate stamped
Refuge simple stamped

Refuge punctated

Refuge incised

Refuge misc.

Sand/grit tempered plain
Sand/grit tempered misc.
Sand/grit tempered decorated
Sand/shell tempered plain
Sand/shell tempered decorated
St. Simons incised

St. Simons punctated

St. Simons incised and punctated
St. Simons simple stamped

St. Simons plain

St. Simons misc.

Fiber/sand tempered decorated
Fiber/sand tempered misc.

St. Johns plain

St. Johns decorated

Misc. ceramic fragments

Totals by site

3 36 2 2 11
4 2
7 3 10 6 4
3 1
8 1 5 5
8 1
3 15 1 9 1 1
1
2 1 5
1 1 1 1
1 6 1 1 1
1
11 10
6 2
2 1 2 14 1
1
4
1
6
1 2 15
2 2 12 4
1
1 1
3 2
2
2
1 1
3
1
2 2
1 1 1
1 2 1 1 1
17 93 12 60 27 11 17 44 28 12
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TABLE 14.1
(Continued)
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Ceramic type 9Lil185

9Lil86  9Lil87  9Lil88 9Li189

9Li190

9Lil91  9Lil92 9Li193 9Li194

Altamaha line block stamped
Altamaha circ. in square
Altamaha line block stamped CIC
Altamaha incised

Altamaha check stamped
Altamaha red filmed

Altamaha simple stamped
Altamaha, decorated

Irene complicated stamped
Irene incised

Irene cord marked

Irene plain

Irene decorated

Grit tempered plain

Grit tempered decorated

Grit tempered misc. 2
Grit-shell plain

Grit-shell decorated

Savannah check stamped
Savannah complicated stamped
Savannah cord marked
Savannah plain

Savannah misc.

Sand tempered decorated

Sand tempered plain

Sand tempered misc.

St
St.
St
St
St
St

. Catherines decorated

. Catherines cord marked

. Catherines fine cord marked 3
. Catherines net marked 1
. Catherines plain 2
. Catherines misc.

Clay tempered plain

Clay tempered decorated

Clay tempered misc. 1
Clay/grit tempered plain

Clay/grit tempered misc.

Clay/grit tempered decorated
Clay/sand tempered plain

Clay/sand tempered decorated
Clay/sand tempered misc.

Clay/shell tempered plain

Late Swift Creek complicated stamped
Wilmington cord marked

Wilmington heavy cord marked
‘Wilmington plain 1
‘Wilmington misc.

Walthour check stamped

Walthour complicated stamped
Deptford check stamped

Deptford complicated stamped
Deptford cord marked

Deptford linear check stamped
Deptford decorated

Deptford misc.

Refuge plain

Refuge decorated 1
Refuge dentate stamped

Refuge simple stamped

Refuge punctated

Refuge incised

Refuge misc.

Sand/grit tempered plain

Sand/grit tempered misc.

Sand/grit tempered decorated
Sand/shell tempered plain

Sand/shell tempered decorated

St. Simons incised

St. Simons punctated

St. Simons incised and punctated

. Simons simple stamped
. Simons plain
. Simons misc.

Fiber/sand tempered decorated
Fiber/sand tempered misc.

St. Johns plain

St. Johns decorated

Misc. ceramic fragments

Totals by site 11

111
29 1

w

w
w
)

216 3 3 22

14
10

132

96 155 1 2

12 12

12

122 213 4 111
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TABLE 14.1
(Continued)

Ceramic type 9Lil95  9Lil96  9Lil97  9Lil98  9Lil99  9Li200  9Li201  9Li202  9Li203  9Li204

Altamaha line block stamped 3

Altamaha circ. in square

Altamaha line block stamped CIC

Altamaha incised

Altamaha check stamped

Altamaha red filmed

Altamaha simple stamped

Altamaha, decorated

Irene complicated stamped 267 19 3
Irene incised 30 9

Irene cord marked

Irene plain 1 39 27 4 8
Irene decorated 1 6 2

Grit tempered plain 36 18
Grit tempered decorated 50 4 7 1 28
Grit tempered misc. 1 10 8 1 4 18
Grit-shell plain

Grit-shell decorated

Savannah check stamped 7

Savannah complicated stamped

Savannah cord marked

Savannah plain 3 2
Savannah misc.

Sand tempered decorated 11 26 4
Sand tempered plain 3 4 1 1
Sand tempered misc. 5 2 3 1 2 8
St. Catherines decorated

St. Catherines cord marked 23

St. Catherines fine cord marked 4 1

St. Catherines net marked 1 9

St. Catherines plain 3 29 19

St. Catherines misc.

Clay tempered plain 1 1 1 1
Clay tempered decorated 1 12 2

Clay tempered misc. 4 8 1 2 3
Clay/grit tempered plain

Clay/grit tempered misc. 1

Clay/grit tempered decorated

Clay/sand tempered plain 5 2 2 6
Clay/sand tempered decorated

Clay/sand tempered misc. 2
Clay/shell tempered plain

Late Swift Creek complicated stamped

Wilmington cord marked

Wilmington heavy cord marked 1 21 1 1
Wilmington plain 21
Wilmington misc.

Walthour check stamped

Walthour complicated stamped

Deptford check stamped 2 1

Deptford complicated stamped

Deptford cord marked

Deptford linear check stamped 14 1

Deptford decorated

Deptford misc.

Refuge plain 24

Refuge decorated

Refuge dentate stamped

Refuge simple stamped 6

Refuge punctated

Refuge incised

Refuge misc. 2

Sand/grit tempered plain 2
Sand/grit tempered misc.

Sand/grit tempered decorated 15 2 12
Sand/shell tempered plain
Sand/shell tempered decorated
St. Simons incised

St. Simons punctated

St. Simons incised and punctated
St. Simons simple stamped

St. Simons plain

St. Simons misc.

Fiber/sand tempered decorated
Fiber/sand tempered misc.

St. Johns plain

St. Johns decorated

Misc. ceramic fragments 2 2 9 1 2 1 1

Totals by site 34 42 502 22 278 62 21 32 16 185
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TABLE 14.1
(Continued)

399

Ceramic type

9Li205  9Li206

9Li207

9Li208

9Li209

9Li210  9Li2ll  9Li212

9Li214  9Li215

Altamaha line block stamped
Altamaha circ. in square
Altamaha line block stamped CIC
Altamaha incised

Altamaha check stamped
Altamaha red filmed
Altamaha simple stamped
Altamaha, decorated

Irene complicated stamped
Irene incised

Irene cord marked

Irene plain

Irene decorated

Grit tempered plain

Grit tempered decorated

Grit tempered misc.
Grit-shell plain

Grit-shell decorated
Savannah check stamped
Savannah complicated stamped
Savannah cord marked
Savannah plain

Savannah misc.

Sand tempered decorated
Sand tempered plain

Sand tempered misc.

St. Catherines decorated

St. Catherines cord marked
St. Catherines fine cord marked
St. Catherines net marked

St. Catherines plain

St. Catherines misc.

Clay tempered plain

Clay tempered decorated
Clay tempered misc.
Clay/grit tempered plain
Clay/grit tempered misc.
Clay/grit tempered decorated
Clay/sand tempered plain
Clay/sand tempered decorated
Clay/sand tempered misc.
Clay/shell tempered plain

Late Swift Creek complicated stamped

Wilmington cord marked
Wilmington heavy cord marked
‘Wilmington plain

‘Wilmington misc.

Walthour check stamped
Walthour complicated stamped
Deptford check stamped
Deptford complicated stamped
Deptford cord marked
Deptford linear check stamped
Deptford decorated

Deptford misc.

Refuge plain

Refuge decorated

Refuge dentate stamped
Refuge simple stamped

Refuge punctated

Refuge incised

Refuge misc.

Sand/grit tempered plain
Sand/grit tempered misc.
Sand/grit tempered decorated
Sand/shell tempered plain
Sand/shell tempered decorated
St. Simons incised

St. Simons punctated

St. Simons incised and punctated
St. Simons simple stamped

St. Simons plain

St. Simons misc.

Fiber/sand tempered decorated
Fiber/sand tempered misc.

St. Johns plain

St. Johns decorated

Misc. ceramic fragments

Totals by site

87 219

210

11
47
48

396

115

10

22
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TABLE 14.1
(Continued)

Ceramic type

9Li216

9Li217

9Li218  9Li220  9Li221

9Li222

9Li223

9Li224  9Li225  9Li226

Altamaha line block stamped
Altamaha circ. in square
Altamaha line block stamped CIC
Altamaha incised

Altamaha check stamped
Altamaha red filmed
Altamaha simple stamped
Altamaha, decorated

Irene complicated stamped
Irene incised

Irene cord marked

Irene plain

Irene decorated

Grit tempered plain

Grit tempered decorated
Grit tempered misc.
Grit-shell plain

Grit-shell decorated
Savannah check stamped
Savannah complicated stamped
Savannah cord marked
Savannah plain

Savannah misc.

Sand tempered decorated
Sand tempered plain

Sand tempered misc.

St. Catherines decorated

St. Catherines cord marked
St. Catherines fine cord marked
St. Catherines net marked

St. Catherines plain

St. Catherines misc.

Clay tempered plain

Clay tempered decorated
Clay tempered misc.
Clay/grit tempered plain
Clay/grit tempered misc.
Clay/grit tempered decorated
Clay/sand tempered plain
Clay/sand tempered decorated
Clay/sand tempered misc.
Clay/shell tempered plain

Late Swift Creek complicated stamped

Wilmington cord marked
Wilmington heavy cord marked
Wilmington plain

Wilmington misc.

Walthour check stamped
Walthour complicated stamped
Deptford check stamped
Deptford complicated stamped
Deptford cord marked
Deptford linear check stamped
Deptford decorated

Deptford misc.

Refuge plain

Refuge decorated

Refuge dentate stamped
Refuge simple stamped

Refuge punctated

Refuge incised

Refuge misc.

Sand/grit tempered plain
Sand/grit tempered misc.
Sand/grit tempered decorated
Sand/shell tempered plain
Sand/shell tempered decorated
St. Simons incised

St. Simons punctated

St. Simons incised and punctated
St. Simons simple stamped

St. Simons plain

St. Simons misc.

Fiber/sand tempered decorated
Fiber/sand tempered misc.

St. Johns plain

St. Johns decorated

Misc. ceramic fragments

Totals by site

— NN

57

41

41

8 67 39
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TABLE 14.1
(Continued)

Ceramic type 9Li227  9Li228  9Li229 9Li230 9Li231  9Li232  9Li233 9Li234 9Li235 9Li236

Altamaha line block stamped

Altamaha circ. in square

Altamaha line block stamped CIC

Altamaha incised

Altamaha check stamped

Altamaha red filmed

Altamaha simple stamped

Altamaha, decorated

Irene complicated stamped 13 4 237 1 13
Irene incised 2

Irene cord marked

Irene plain 1
Irene decorated

Grit tempered plain 2
Grit tempered decorated
Grit tempered misc. 4 2 3
Grit-shell plain

Grit-shell decorated

Savannah check stamped 26

Savannah complicated stamped

Savannah cord marked 6

Savannah plain 22 1 1

Savannah misc.

Sand tempered decorated 5 4

Sand tempered plain 4 2 2
Sand tempered misc. 3 3

St. Catherines decorated

St. Catherines cord marked

St. Catherines fine cord marked 5 3

St. Catherines net marked 4

St. Catherines plain 1 1 2
St. Catherines misc.
Clay tempered plain
Clay tempered decorated 7 1

Clay tempered misc. 3 1 3

Clay/grit tempered plain

Clay/grit tempered misc. 2

Clay/grit tempered decorated 1

Clay/sand tempered plain 9

Clay/sand tempered decorated 1 2

Clay/sand tempered misc. 1 16 3

Clay/shell tempered plain

Late Swift Creek complicated stamped

Wilmington cord marked

Wilmington heavy cord marked 2

‘Wilmington plain 5 7 1
‘Wilmington misc. 3 1

Walthour check stamped

Walthour complicated stamped 12
Deptford check stamped
Deptford complicated stamped
Deptford cord marked
Deptford linear check stamped
Deptford decorated

Deptford misc.

Refuge plain 2 3
Refuge decorated 1

Refuge dentate stamped

Refuge simple stamped 6 1
Refuge punctated

Refuge incised

Refuge misc. 1
Sand/grit tempered plain 12

Sand/grit tempered misc. 1 2

Sand/grit tempered decorated 13

Sand/shell tempered plain

Sand/shell tempered decorated 1

St. Simons incised 1

St. Simons punctated 1

St. Simons incised and punctated

St. Simons simple stamped

St. Simons plain 176

St. Simons misc. 1 88 1

Fiber/sand tempered decorated

Fiber/sand tempered misc.

St. Johns plain

St. Johns decorated

Misc. ceramic fragments 2 3 1 1

Totals by site 84 70 372 14 266 27 18 32 5 3
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TABLE 14.1
(Continued)

Ceramic type 9Li237  9Li238  9Li239  9Li240 9Li241  9Li242  9Li243  9Li244  9Li245 9Li246

Altamaha line block stamped 21

Altamaha circ. in square

Altamaha line block stamped CIC

Altamaha incised

Altamaha check stamped

Altamaha red filmed

Altamaha simple stamped

Altamaha, decorated

Irene complicated stamped 1 8 73 7 41 56 5
Irene incised 8 1 4 11

Irene cord marked

Irene plain 1 31 1 28 10

Irene decorated

Grit tempered plain 27

Grit tempered decorated
Grit tempered misc. 6 1 1 5
Grit-shell plain

Grit-shell decorated

Savannah check stamped

Savannah complicated stamped

Savannah cord marked

Savannah plain 1 1 1 11
Savannah misc.

Sand tempered decorated 2 5
Sand tempered plain 21 3 4 1
Sand tempered misc. 4 2
St. Catherines decorated

St. Catherines cord marked 1 1

St. Catherines fine cord marked

St. Catherines net marked

St. Catherines plain

St. Catherines misc.

Clay tempered plain

Clay tempered decorated

Clay tempered misc. 1

Clay/grit tempered plain

Clay/grit tempered misc.

Clay/grit tempered decorated

Clay/sand tempered plain 2 2

Clay/sand tempered decorated

Clay/sand tempered misc. 3 5 1 5

Clay/shell tempered plain

Late Swift Creek complicated stamped

Wilmington cord marked

Wilmington heavy cord marked 2 8

Wilmington plain 4 5 4

Wilmington misc. 9

Walthour check stamped

Walthour complicated stamped

Deptford check stamped 22 10

Deptford complicated stamped 3

Deptford cord marked 1 2

Deptford linear check stamped

Deptford decorated

Deptford misc. 4 1

Refuge plain 7 2
Refuge decorated

Refuge dentate stamped

Refuge simple stamped 1 1 5
Refuge punctated

Refuge incised

[}

Refuge misc. 9
Sand/grit tempered plain 3 4

Sand/grit tempered misc. 1

Sand/grit tempered decorated 3

Sand/shell tempered plain

Sand/shell tempered decorated

St. Simons incised

St. Simons punctated

St. Simons incised and punctated

St. Simons simple stamped

St. Simons plain 4

St. Simons misc. 1
Fiber/sand tempered decorated

Fiber/sand tempered misc.

St. Johns plain

St. Johns decorated

Misc. ceramic fragments 1 1 2

Totals by site 2 42 37 30 175 60 87 92 23 17
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TABLE 14.1
(Continued)
Ceramic type 9Li247  9Li248 9Li249 9Li250 O9Li251  9Li252 9Li255 All
Altamaha line block stamped 2 3255
Altamaha circ. in square 69
Altamaha line block stamped CIC 2
Altamaha incised 1
Altamaha check stamped 19
Altamaha red filmed 19
Altamaha simple stamped 1
Altamaha, decorated 7
Irene complicated stamped 32 355 2671
Irene incised 3 14 170
Irene cord marked 1
Irene plain 10 100 622
Irene decorated 1 4 85
Grit tempered plain 5 5 740
Grit tempered decorated 1 17 5 1876
Grit tempered misc. 3 20 40 782
Grit-shell plain 1
Grit-shell decorated 1
Savannah check stamped 4 126
Savannah complicated stamped 4
Savannah cord marked 56
Savannah plain 5 30 13 295
Savannah misc. 1 1
Sand tempered decorated 1 6 9 306
Sand tempered plain 2 210
Sand tempered misc. 2 4 227
St. Catherines decorated 3
St. Catherines cord marked 121
St. Catherines fine cord marked 186
St. Catherines net marked 110
St. Catherines plain 2 297
St. Catherines misc. 18
Clay tempered plain 1 46
Clay tempered decorated 1 80
Clay tempered misc. 1 3 115
Clay/grit tempered plain 23
Clay/grit tempered misc. 1 18
Clay/grit tempered decorated 7
Clay/sand tempered plain 74
Clay/sand tempered decorated 1 36
Clay/sand tempered misc. 73
Clay/shell tempered plain 5
Late Swift Creek complicated stamped 6
Wilmington cord marked 1
Wilmington heavy cord marked 36 161
‘Wilmington plain 11 346
‘Wilmington misc. 56
Walthour check stamped 84
Walthour complicated stamped 62
Deptford check stamped 1 222
Deptford complicated stamped 10
Deptford cord marked 33
Deptford linear check stamped 43
Deptford decorated 12
Deptford misc. 28
Refuge plain 2 6 3 252
Refuge decorated 35
Refuge dentate stamped 3
Refuge simple stamped 1 3 149
Refuge punctated 2
Refuge incised 6
Refuge misc. 47
Sand/grit tempered plain 89
Sand/grit tempered misc. 1 2 76
Sand/grit tempered decorated 2 117
Sand/shell tempered plain 2
Sand/shell tempered decorated 3
St. Simons incised 2
St. Simons punctated 6
St. Simons incised and punctated 2
St. Simons simple stamped 3 5
St. Simons plain 30 2 7 12 5 309
St. Simons misc. 1 1 219
Fiber/sand tempered decorated 2 2
Fiber/sand tempered misc. 3 9
St. Johns plain 27
St. Johns decorated 1
Misc. ceramic fragments 2 2 2 158
Totals by site 32 9 22 64 135 15 567 15,344




CHAPTER I5. MELDING THE CERAMIC AND
RADIOCARBON CHRONOLOGIES

Davip Hurst THOMAS

This chapter compares the existing ceram-
ic and '*C chronologies for St. Catherines
Island (table 15.1). Whereas 186 radiocar-
bon dates have been processed on ““cultural”
samples from St. Catherines Island, only 110
of these dates can be reasonably associated
with a diagnostic aboriginal ceramic assem-
blage." In conjunction with our excavations
at South New Ground Mound and Cun-
ningham Mounds A, B, and E, for instance,
we processed 10 '*C dates that helped an-
chor the stratigraphic and cultural se-
quences at these mortuary sites (Thomas
and Larsen, 1979). But since we recovered
a total of only five potsherds from all five
sites, these 10 '*C dates will not be useful in
testing and revising the aboriginal ceramic
chronology.

Subsequent chapters describe the archae-
ology of roughly 228 sites on St. Catherines
Island: 122 of these were recorded and test-
ed during the Island-wide systematic tran-
sect survey (chap. 20), 84 additional sites
were mapped and surface collected during
DePratter’s shoreline survey (chap. 19), and
the 19 known mortuary sites were excavat-
ed (chap. 20). Chapters 21 and 22 also de-
scribe the more intensive archaeological in-
vestigations at Meeting House Field and
Fallen Tree.

THE ABORIGINAL
CERAMIC SEQUENCE

The taproot of the northern Georgia
coastal ceramic chronology can be traced
to the extensive W.P.A. excavations in Chat-
ham County, as synthesized by Caldwell and
Waring (1939a, 1939b; Caldwell and
McCann, 1941; Caldwell, 1958; see also De-
Pratter, 1991: 157; Williams, 2005: 181).
Since this pioneering research, several inves-
tigators (including several students of Cald-
well) have modified the ceramic sequence,
including Waring (1968c, 1968d; Caldwell,
1970, 1971, Steed, 1970, DePratter, 1976,
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1978, 1984, Pearson, 1977a, 1979a; DePrat-
ter and Howard, 1980; see also Sears and
Griffin, 1950; Larson, 1958a, 1978; Mila-
nich, 1973; 1977; South, 1973; Stoltman,
1974; Cook, 1975; Martinez, 1975; Braley,
1990; Williams and Thompson, 1999; Wil-
liams, 2005).

As noted in the previous chapter, all ab-
original ceramics recovered from St. Cath-
erines Island have been classified according
to northern Georgia coastal chronology,
which is summarized in table 15.2 (after
DePratter, 1979a: table 30, as updated in
DePratter, 1991: table 1). The following dis-
cussion compares the results of this typo-
logical classification with the radiocarbon
evidence currently available from St. Cath-
erines Island, an exercise fully anticipated
by DePratter himself (DePratter and How-
ard, 1980: 33; DePratter, 1991: 157).

DePratter (1979a, 1991) grouped the var-
ious ceramic types (discussed in the previ-
ous chapter) into a chronological sequence
of archaeological periods and phases for the
northern Georgia coast (see figs. 14.1 and
14.2). Temper, surface decoration, rim
form, and vessel form vary ‘“‘asynchronous-
ly” (DePratter, 1979a: 122), meaning that
whereas some types (such as Refuge Plain
and Refuge Simple Stamped) survive for
more than a millennium, other types (par-
ticularly those defined by fine-grained dis-
tinctions in surface decoration, such as in-
cising or net-marking) are considerably
more restricted in time. This overall vari-
ability has been synthesized into a chrono-
logical sequence of seven major cultural
periods, subdivided into nearly two-dozen
archaeological phases.

‘When putting these temporal criteria into
practice on St. Catherines Island, we were
particularly aware of DePratter’s (1979a:
113) caution that ““‘such phase designations
will not be identifiable in small collections
which lack sherds representative of the en-
tire range of types in use during a single
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TABLE 15.1
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Ceramic Sequence for the Northern Georgia Coast (after DePratter 1979: table 30, as modified by

DePratter, 1991, table 1)

Periods

Phases

Ceramic types

Age (uncalibrated)

Age (calibrated)

Altamaha

Irene

Savannah

St. Catherines

Wilmington

Altamaha

Pine Harbor

Irene Plain

Irene

Savannah I1

Savannah I

St. Catherines

Wilmington

Walthour

Deptford 11

Altamaha Line Block
Altamaha Check Stamped
Altamaha Red Filmed
Irene Incised

Irene Burnished Plain

Irene Plain

Irene Complicated Stamped

Irene Incised
Irene Complicated Stamped
Irene Burnished Plain

Irene Complicated Stamped
Irene Burnished Plain
Irene Plain

Savannah Complicated Stamped
Savannah Check Stamped
Savannah Cord Marked
Savannah Burnished Plain
Savannah Plain

Savannah Cord Marked
Savannah Burnished Plain
Savannah Plain

St. Catherines Net Marked

St. Catherines Cord Marked
St. Catherines Burnished Plain
St. Catherines Plain

Wilmington Cord Marked
Wilmington Brushed
Wilmington Fabric Marked
Wilmington Plain

Wilmington Cord Marked
Walthour Check Stamped
Walthour Complicated Stamped
Wilmington Plain

Deptford Complicated Stamped
Deptford Cord Marked
Deptford Check Stamped
Refuge Simple Stamped

Refuge Plain

A.D. 1700

AD. 1580

A.D. 1425

A.D. 1325

A.D. 1300

A.D. 1200

A.D. 1000

A.D. 600

A.D. 500

A.D. 1410

A.D. 1310-1390

A.D. 1300-1380

A.D. 1280

A.D. 1050-1150

A.D. 660

A.D. 630
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TABLE 15.1
(Continued)

NO. 88

Periods Phases

Ceramic types

Age (uncalibrated)

Age (calibrated)

Deptford Deptford 1

Refuge 111

Refuge Refuge 11

Refuge 1

St. Simons 11T

Deptford Linear Check Stamped
Deptford Cord Marked
Deptford Check Stamped
Refuge Simple Stamped

Refuge Plain

Deptford Linear Check Stamped
Deptford Check Stamped
Refuge Simple Stamped

Refuge Plain

Refuge Dentate Stamped
Refuge Plain
Refuge Simple Stamped

Refuge Simple Stamped
Refuge Punctated
Refuge Plain

Refuge Incised

St. Simons Incised and Punctated
St. Simons Incised
St. Simons Punctated

A.D. 300

400 B.C.

900 B.C.

1000 B.C.

1100 B.C.

AD. 410

400 B.C.

1000 B.c.

1130-1210 B.C.

1360 B.C.

St. Simons St. Simons Plain

St. Simons I St. Simons Plain

1700 B.C. 1980-2030 B.C.

2200 B.C. 2750-2860 B.C.

time interval. In smaller collections,
identification will be possible only to the
period level, whereas large collections will
allow phase-level identification based on
the frequency of minority types.” The is-
land-wide survey technique generates exten-
sive, yet small-size ceramic samples; as De-
Pratter notes, we commonly lack a sufficient
representation of minority types, thereby
precluding assessment of phase-level dis-
tinctions. For this reason, the temporal res-
olution achieved in this monograph pro-
ceeds only at DePratter’s “period” level.
DePratter’s Savannah I phase, for in-
stance, is defined by the presence of the
three ceramic types: Savannah Fine Cord-
Marked, Savannah Burnished Plain, and
the Savannah Plain. Each of these three
types continues into the succeeding Savan-
nah II phase, which is defined by the addi-

tion of two new ceramic types (Savannah
Check Stamped and Savannah Complicat-
ed Stamped). This means that, in general,
the Savannah period is defined by the pres-
ence of sand (and occasional fine grit tem-
per); the distinction between the Savannah I
and II phases depends on the presence of
three ceramic types, and the presencelab-
sence of two others. While this distinction
may be apparent in large ceramic assem-
blages, for the relatively sparse collections
resulting from the Island-wide survey exca-
vations—and especially the extremely small
surface collections recovered in DePratter’s
shoreline survey—we are uncomfortable re-
lying on negative evidence. Suppose we
have a collection of two dozen potsherds.
If Savannah Plain and Savannah Cord
Marked sherds dominate the assemblage
we would feel inclined to define a Savannah
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TABLE 15.2

The 110 Radiocarbon Dates Clearly Associated with Aboriginal Ceramic Assemblages on St.

Catherines Island

407

Site Lab.no. Material Age (1*C years B.p.) Calibrated age”
Altamaha ceramics
9Li274 Beta-20831 Crassostrea 540 = 60 A.D. 1490-1810
9Lil3 Beta-20802 Mercenaria 580 = 60 A.D. 1470-1700
9Lil3 Beta-20811 Charcoal 360 = 60 A.D. 1440-1650
9Li274 Beta-20830 Crassostrea 710 = 60 A.D. 1390-1640
9Lil3 Beta-20804 Mercenaria 820 = 70 A.D. 1290-1500
Irene ceramics
9Li170 Beta-20805 Crassostrea 530 = 70 A.D. 1480-1820
9Li170 Beta-21395 Mercenaria 580 = 60 A.D. 1470-1700
9Li170 Beta-20810 Charcoal 330 = 60 A.D. 1450-1660
9Li21 Beta-30269 Charcoal 290 = 60 A.D. 1450-1950
9Li21 Beta-21973 Charcoal 320 = 60 A.D. 1450-1790
9Li216 Beta-217229 Mercenaria 670 = 50 A.D. 1440-1630
9Li21 Beta-20808 Crassostrea 680 = 60 A.D. 1420-1630
9Li21 Beta-20807 Crassostrea 690 = 60 AD. 1410-1650
9Li21 Beta-21972 Charcoal 440 = 50. A.D. 1400-1630
9Li21 Beta-30268 Mercenaria 710 = 80 A.D. 1350-1650
9Li21 Beta-30265 Crassostrea 730 = 50 A.D. 1370-1570
9Li21 Beta-20806 Crassostrea 760 = 60 AD. 1310-1550
9Li170 Beta-21396 Mercenaria 740 = 70 A.D. 1280-1560
9Li21 Beta-30266 Mercenaria 780 = 60 A.D. 1320-1520
9Li21 Beta-30270 Crassostrea 790 = 80 A.D. 1290-1550
9Li194 Beta-20817 Crassostrea 800 = 60 A.D. 1310-1500
9Li216 Beta-217228 Mercenaria 830 = 40 A.D. 1310-1460
9Li21 UGA-1009 Charcoal 580 = 60 A.D. 1290-1430
9Li21 Beta-30264 Charcoal 540 = 60 A.D. 1300-1450
9Li21 Beta-21974 Charcoal 590 *= 50 A.D. 1290-1420
9Li21 Beta-30262 Mercenaria 840 = 60 A.D. 1290-1470
9Li197 Beta-20821 Mercenaria 860 = 60 A.D. 1280-1490
9Li21 Beta-30263 Mercenaria 950 = 60 A.D. 1190-1420
9Li21 UGA-1010 Charcoal 690 = 60 A.D. 12201400
9Li21 Beta-30267 Mercenaria 990 *+ 80 A.D. 1090-1420
Irene-Savannah ceramics
9Lil192 Beta-20824 Mercenaria 790 = 60 AD. 1310-1560
9Li192 Beta-20825 Mercenaria 820 = 60 A.D. 1300-1490
9Lil89 Beta-215815 Mercenaria 830 = 50 A.D. 1300-1470
Savannah ceramics
9Li189 Beta-215814 Mercenaria 580 = 60 A.D. 1470-1700
9Lil69 Beta-183628 Mercenaria 780 + 60 A.D. 1310-1520
9Li169 Beta-21397 Mercenaria 820 = 70 A.D. 1290-1500
9Lil69 Beta-215813 Mercenaria 840 = 60 A.D. 12901470
9Lil69 Beta-183627 Mercenaria 850 + 60 A.D. 1280-1470
9Li211 Beta-183633 Crassostrea 890 + 60 A.D. 1260-1450
9Li211 Beta-183634 Crassostrea 900 + 50 A.D. 1260-1440
9Li169 Beta-215812 Mercenaria 1040 = 60 A.D. 1070-1300
9Li230 Beta-21399 Mercenaria 1140 = 90 A.D. 950-1300
9Li230 Beta-215820 Crassostrea 1200 = 50 A.D. 950-1220
9Li230 Beta-21398 Mercenaria 1310 = 70 A.D. 780-1130
9Li230 Beta-215819 Crassostrea 1330 = 70 A.D. 7401080
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TABLE 15.2
(Continued)
Site Lab.no. Material Age (1*C years B.p.) Calibrated age”
Savannah-St. Catherines ceramics
9Li211 Beta-20828 Mercenaria 880 = 60 AD. 1270-1450
9Lil71 Beta-20809 Crassostrea 1090 = 70 A.D. 1040-1300
St. Catherines ceramics
9Li273 UGA-3459 Crassostrea 1040 = 70 A.D. 1060-1340
9Li214 Beta-183632 Mercenaria 1120 + 60 A.D. 1030-1280
9Li200 Beta-20815 Crassostrea 1110 £ 70 A.D. 1020-1290
9Lil8 UGA-61 Charcoal 900 *+ 60 A.D. 1020-1250
9Lil8 UGA-64 Crassostrea 1190 = 60 A.D. 950-1230
9Li200 Beta-20826 Crassostrea 1200 £ 60 A.D. 930-1220
9Li200 Beta-20819 Mercenaria 1190 = 70 A.D. 9201240
9Li214 Beta-183631 Mercenaria 1260 + 60 A.D. 860-1170
9Li273 UGA-3458 Crassostrea 1260 = 80 A.D. 810-1200
9Li200 Beta-20816 Crassostrea 1280 = 70 A.D. 810-1160
9Li233 Beta-217235 Mercenaria 1300 + 60 A.D. 800-1120
9Lil9 UGA-58 Charcoal 1070 = 60 A.D. 780-1150
9Lil65 Beta-183630 Mercenaria 1350 + 60 A.D. 760-1050
9Li233 Beta-217236 Mercenaria 1360 + 50 A.D. 780-1030
9Li165 Beta-183629 Mercenaria 1390 + 50 A.D. 730-1000
9Li200 Beta-20820 Mercenaria 1420 = 70 A.D. 640-950
Wilmington/St. Catherines Ceramics
9Li200 Beta-20826 Crassostrea 1200 £ 60 A.D. 930-1220
9Li200 Beta-20819 Mercenaria 1190 = 70 A.D. 9201240
9Li194 Beta-20818 Crassostrea 1260 = 90 A.D. 8001220
9Lil194 Beta-218096 Mercenaria 1280 = 90 A.D. 780-1200
9Li194 Beta-218095 Mercenaria 1340 = 40 A.D. 810-1030
9Li198 Beta-20823 Mercenaria 1420 = 50 A.D. 710-980
9Li200 Beta-20827 Crassostrea 1760 = 70 A.D. 340-670
Wilmington ceramics
9Lil19 UGA-60 Crassostrea 1570 = 60 A.D. 560840
9Li238 Beta-217240 Mercenaria 1610 = 60 A.D. 510-790
9Li225 Beta-21405 Mercenaria 1630 = 70 A.D. 460780
9Li79 Beta-21403 Mercenaria 1630 = 60 A.D. 480-770
9Li225 Beta-217230 Mercenaria 1650 = 40 A.D. 500-710
9Li225 Beta-217231 Mercenaria 1660 =+ 40 A.D. 490-700
9Li196 Beta-217225 Mercenaria 1670 = 50 A.D. 460700
9Li220 Beta-21401 Mercenaria 1680 = 70 A.D. 420-720
9Li179 Beta-21404 Mercenaria 1700 = 70 A.D. 400-700
9Li196 Beta-217226 Mercenaria 1760 = 50 A.D. 390-650
9Li196 Beta-217227 Mercenaria 1830 = 50 A.D. 280-570
9Li220 Beta-21400 Mercenaria 1810 = 70 A.D. 270-620
9Li217 Beta-21402 Mercenaria 1880 = 90 A.D. 140-590
Refuge-Deptford ceramics
9Lil5 Beta-20813 Crassostrea 1970 = 70 A.D. 90440
9Li228 Beta-217232 Mercenaria 2040 = 50 A.D. 70-320
9Lil173 Beta-21407 Mercenaria 2010 = 70 A.D. 50410
9Lil5 Beta-20814 Crassostrea 2030 = 60 A.D. 40-370
9Li47 UGA-1256 Charcoal 1840 = 70 A.D. 20-390
9Li228 Beta-217233 Mercenaria 2080 = 50 10 B.c—A.D. 270
9Li228 Beta-217234 Mercenaria 2190 = 50 150 B.c—A.D. 140
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TABLE 15.2
(Continued)
Site Lab.no. Material Age (1*C years B.p.) Calibrated age”
9Lil5 Beta-20812 Crassostrea 2230 = 70 250 B.c—A.D. 150
9Li47 UGA-1555 Mercenaria 2290 *= 80 340 B.c—A.D.80
9Li45 UGA-1253 Charcoal 2380 = 80 770-230 B.C.
9Li26 UGA-1552 Crassostrea 2730 = 70 810-420 B.c.
9Li47 UGA-1554 Mercenaria 2760 = 70 880470 B.C.
9Li47 UGA-1557 Charcoal 2660 = 60 970-560 B.C.
9Lil73 Beta-21406 Mercenaria 2850 = 80 9800-600 B.C.
9Li46 UGA-1255 Charcoal 2810 = 60 1130-830 B.C.
9Li26 UGA-1553 Crassostrea 3040 = 70 1240-830 B.C.
St. Simons ceramics

9Li45 UGA-1686 Charcoal 3010 = 60 1410-1060 B.C.
9Li197 Beta-20822 Mercenaria 3340 = 80 1480-1050 B.C.
9Li137 Beta-217218 Mercenaria 3380 = 40 1590-1340 B.C.
9Li137 Beta-217219 Mercenaria 3410 + 40 16901520 B.C.
9Li231 Beta-215822 Crassostrea 3800 *+ 60 2160-1770 B.C.
9Li231 Beta-21408 Mercenaria 3860 = 80 2300-1810 B.C.
9Li137 Beta-217217 Mercenaria 3930 =+ 80 2400-1920 B.C.
9Li231 Beta-215824 Crassostrea 4120 = 60 2580-2200 B.C.
9Li231 Beta-215821 Crassostrea 4140 = 50 2600-2270 B.C.
9Li231 Beta-21409 Mercenaria 4370 = 90 29502470 B.C.

“For the purposes of this table, we have omitted the “cal” in the age designation throughout.

period component (and confirming '*C
dates would greatly strengthen this conclu-
sion).

If, however, Savannah Check Stamped
and Savannah Complicated Stamped
sherds are absent, should we conclude that
the site dates to the Savannah I phase? By
answering ‘“‘yes”’, one makes the de facto
assumption that a sample size of n = 24
sherds adequately represents the ceramic di-
versity on the site in question. On the other
hand, if we believe that two dozen sherds
might be an incomplete (and biased) sample
of the potsherd population of this site, then
we should refrain from relying on the ab-
sence of certain types to define our chronol-
ogy.

In some of the St. Catherines Island as-
semblages, we do feel confident that such
negative evidence is warranted: If we recov-
er two-dozen sand-tempered Savannah pot-
sherds from a given site, can we conclude
that fiber-tempered (St. Simons period)
ceramics are absent? Assuming that the
sampling strategy adequately tested the
range of contexts, and assuming that none

of the ‘“‘unidentifiable” sherds were fiber-
tempered, we would probably conclude that
St. Simons ceramics are likely absent and
the site likely dates to the Savannah period.

This same confidence does not translate
to phase-level distinctions. After all, the
“unidentifiable” sherds within a single-
phase site should have the same temper.
We are not willing, on the basis of a sample
of two dozen sherds, to conclude that Sa-
vannah Complicated Stamped and Savan-
nah Check Stamped sherds are really absent
from the overall assemblage at that site. For
this reason, as we analyze the Island-wide
survey results, we will generally refrain
from making phase-level distinctions, such
as St. Simons I-II and Deptford I-1I, pre-
ferring to operate at the period level in De-
Pratter’s (1979a, 1991) scheme.

We must make a couple of exceptions to
this rule. Even when working with relatively
small ceramic assemblages, we believe that
the presence of the Altamaha Line Block
type is sufficient to define a historic-period
aboriginal occupation on St. Catherines Is-
land. In DePratter’s terminology, we will be
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elevating the ‘“Altamaha” time interval
from the status equivalent of a phase within
the Irene period to the level of an archaeo-
logical period (previously termed ‘““Suther-
land Bluff” by Larson 1978, 1980a). But we
do not feel confident in separating the Pine
Harbor and Irene phases from one another
based on small ceramic samples involved
(specifically because this distinction rests
solely upon the presence/absence of the Ir-
ene Incised type); accordingly, in this
monograph, the Pine Harbor and Irene
phases will be merged into the Irene period
(which, as denoted above, excludes Alta-
maha period materials).

A second exception involves the Refuge
and Deptford intervals. Note that in ta-
ble 15.1, two key types—Refuge Plain and
Refuge Simple Stamped—range across two
archaeological periods and five temporal
phases (Refuge I-III and Deptford I-II);
three additional types (Deptford Linear
Check Stamped, Deptford Check Stamped,
and Deptford Cord Marked) span at least
a millennium. In fact, the period- and
phase-level distinctions of the Refuge and
Deptford intervals rest heavily on assessing
the presence/absence of four minority types.
Given the relatively small sample sizes in-
volved in this study, we do not feel confi-
dent in making these distinctions. We will
follow our previous practice (e.g., Thomas
and Larsen, 1979) by combining materials
from the Refuge and Deptford periods into
a single, composite archaeological interval
denoted as the Refuge-Deptford period.

One further caution is required here. De-
Pratter’s (1979a, 1991) estimates regarding
the temporal duration of each relevant ce-
ramic type and archaeological period/phase
was expressed in uncorrected radiocarbon
years. He clearly anticipated that these tem-
poral estimates would be tested against the
radiocarbon database becoming available
from St. Catherines Island (DePratter,
1991: 157); throughout the rest of this chap-
ter, we utilize the suite of available radio-
carbon dates on archaeological samples
from St. Catherines Island to evaluate the
temporal limits of the ceramic chronology.
A revised, !*C-calibrated ceramic se-
quence—the ““St. Catherines Island Chro-
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nology”—will then be utilized throughout
the rest of this volume.?

ST. SIMONS PERIOD

The various excavations on St. Cather-
ines Island generated 10 '*C determinations
in direct association with St. Simons cera-
mics (table 15.1; fig. 15.1).

Six of these dates came from the St. Cath-
erines Shell Ring (9Li231), recorded as part
of the Island-wide systematic survey (see
chap. 20). All sherds recovered at 9Li231
belong to the St. Simons series.

Another '*C date comes from 9Lil97,
a large site recorded during the Island-wide
transect survey (chap. 20). Located in tran-
sect H-6, just east of Wamassee Road,
911197 consists of numerous shell mounds,
surface scatters, and buried deposits, all cir-
cumscribed within a 100-m-diameter area.
Beta-20822 was processed on a Mercenaria
valve recovered from Test Pit I, in the 40—
50 cm level that contained exclusively St.
Simons Plain ceramics.

A single '*C date associated with St. Si-
mons ceramics (UGA-1686) was processed
on charcoal contained within Feature 2 at
Cunningham Mound C, one of several mor-
tuary sites located near the center of the
island (Thomas and Larsen, 1979: 64; see
also chap. 20). Feature 2 is a premound
pit that contained strictly St. Simons Plain
ceramics.

Three additional radiocarbon dates are
available from 9Li137, a bluff-top site that
has since eroded into the Atlantic Ocean.
There is little shell of any kind present in
this site, and a number of the sherds were
recovered in what appeared to be sterile
sand. We did, however, recover sufficient
Mercenaria to attempt a limited estimate
of seasonality at 9Li137; we have recently
processed three hard clam shells (Beta-
217217, Beta-217218, and Beta-217219),
each unambiguously associated with St. Si-
mons ceramics. Although most of the fiber-
tempered ceramics from 9Li137 were un-
decorated, the assemblage did contain a
few sherds of St. Simons Punctated (n = 5),
St. Simons Incised and Punctated (n = 1),
and St. Simons Simple Stamped (n = 2).
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Fig. 15.1. Probability distributions for the 10 '*C dates associated with St. Simons period. Cera-
mics on St. Catherines Island. In the upper graph, the horizontal black bars represent the one-sigma
limits and the enclosing rectangles depict the two-sigma limits for each date. The curve at the bottom
presents the summed probability distribution for these same '*C dates.

Each of the 10 individual radiocarbon interior bars) and the two-sigma ranges (the
samples is plotted at the top of figure 15.1. surrounding rectangular boxes).* The lower
Individual probability distributions are rep-  segment of figure 15.4 plots the pooled
resented by the one-sigma limits (the black, probability distribution of these same 10
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dates, with the one-sigma and two-sigma
limits superimposed. The one-sigma limits
and relative areas are cal 2530 B.c—2300 B.C.
(26.1%), cal 2180 B.c—1910 B.C. (30.4%), and
cal 1530 B.c—1210 B.Cc. (4.3%). The two-sig-
ma limits are cal 2870 B.c—1850 B.c. (60.5%),
cal 1620 B.c—1110 B.C. (39.4%), and cal 1100
B.c—1090 B.C. (0.13%).

REFUGE-DEPTFORD PERIOD

The St. Catherines Island research pro-
duced 16 radiocarbon determinations di-
rectly associated with Refuge-Deptford
ceramics (table 15.1, fig. 15.2). As ex-
plained earlier in this chapter, we have com-
bined these two temporally contiguous per-
iods because of the difficulties in distin-
guishing between them in the relatively
small ceramic assemblages available to us.

Two of these radiocarbon dates, Beta-
21406 and Beta-21407, were processed on
Mercenaria recovered from the Refuge-
Deptford component at 9Li173, a large site
located near Engineer’s Marsh, on the
northwestern margin of St. Catherines Is-
land (transect B-6; see chap. 20).

Shell Field 2 (9Lil5) is a large site con-
taining several concentrations of subsurface
shell, and we processed three radiocarbon
dates on oyster shells recovered here: Beta-
20812, Beta-20813, and Beta-20814. Each
sample was associated with Deptford
Check Stamped and Deptford Linear
Checked Stamped ceramics.

Three radiocarbon dates are available
from 9Li228, a large and dense site exposed
along the marsh edge near the boundary of
Long Field. Three Mercenaria samples (Be-
ta-217232, Beta-217233, and Beta-217234)
are unquestionably associated with Dept-
ford ceramics.

The premound surface at the Seaside 11
Mound contained a number of small pits
and oyster shell middens (Thomas and Lar-
sen, 1979: 99-109). Oyster shell from Fea-
ture 1 (a shell-filled pit 50 cm in diameter)
was “C dated to the Refuge period (UGA-
1552 and UGA-1553). The premound sur-
face was subsequently burned, and several
adults were interred into this surface, after
which all of these features were covered by

NO. 88

mound fill. The ceramic assemblage recov-
ered at Seaside II (n = 74) contains almost
exclusively Deptford and Refuge period
sherds, and we feel comfortable in assigning
UGA-1552 and UGA-1553 to the Refuge-
Deptford interval.

McLeod Mound (9Li47), a mortuary site
in the Cunningham Mound complex
(Thomas and Larsen, 1979: 23-49), was
erected atop a primary humus zone and
we processed sample UGA-1557 on char-
coal from this surface. The combined strati-
graphic and ceramic evidence indicates that
UGA-1557 predates the initial construction
period at McLeod Mound. Several pits
were subsequently dug into this primary hu-
mus, including a large Central Pit, which
was then filled and covered with a ring of
potsherds, oyster, and clam shells. After-
wards, the Central Pit at McLeod Mound
was expanded to the north and five individ-
uals (all adult females) were buried within.
Two '*C dates, UGA-1554 and UGA-1555,
were processed on Mercenaria recovered
from the shell feature within this Central
Tomb.

A small sand mound was then erected
over the Central Tomb at McLeod Mound,
and UGA-1256 was processed on charcoal
contained within the mound fill. Although
this charcoal could possibly have resulted
from another burning of the primary hu-
mus, we think it likely that the charcoal
was associated with the additional debris
integrated in McLeod Mound fill, which in-
cluded nearly 500 potsherds. All of these
sherds were found as inclusions within the
mound fill; they were not deliberate grave
goods. Virtually all (97%) of this ceramic
assemblage can be attributed to the Ref-
uge-Deptford I periods and we feel com-
fortable with including the various '*C evi-
dence on shell and charcoal contained in
McLeod Mound, and we include these
dates in table 15.1 as associated with the
Refuge-Deptford period.

At nearby Cunningham Mound C, both
the premound surface and fill also con-
tained abundant sherds from the Refuge-
Deptford period. This primary humus zone
was then burned, and sample UGA-1253
was processed on charcoal recovered from
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Fig. 15.2. Individual and summed probability distributions for the 16 '*C dates associated with
Refuge-Deptford period ceramics on St. Catherines Island.
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this stratigraphic unit. We think that Cun-
ningham Mound C was constructed shortly
thereafter, and two-thirds of the potsherds
recovered from the mound fill date to the
Refuge-Deptford period.

Figure 15.2 plots the individual probabil-
ity distributions of the 16 radiocarbon dates
associated with Refuge-Deptford ceramics
on St. Catherines Island, with their pooled
probability distribution. Combining these
results with the '*C data from the previous
period, we conclude that the temporal
boundary separating the St. Simons and
Refuge-Deptford period lies at cal 1000
B.c. The probability distribution in fig-
ure 15.2 has the following one-sigma limits:
cal 980 B.c—950 B.C. (2.1%), cal 940 B.c—690
B.C. (31.0%), and 80 B.c—A.D. 330 (66.9%).
The two-sigma limits are cal 1120 B.c—390
B.C. (43.5%), cal 212 B.c—210 B.C. (0.04%),
cal 200 B.c—A.D. 400 (56.5%).

WILMINGTON PERIOD

The various archaeological investigations
on St. Catherines Island produced 13 radio-
carbon determinations that we believe are
firmly associated with Wilmington ceramics
(fig. 15.3).7

The Duncan Field site (9Li225) was dis-
covered in transect G-1 during the system-
atic Island-wide survey of St. Catherines
Island (chap. 20). This medium-sized site
contains a buried shell lens roughly 20 m
X 15 m. A '*C determination, Beta-21405,
was processed on a Mercenaria valve recov-
ered from the 20-30-cm level of Test Pit I11.

A small site, Greenseed Field (9Li179),
produced two associated radiocarbon dates,
Beta-21403 and Beta-21404. This site con-
tained exclusively Wilmington period diag-
nostics.

Site 9Li217 (transect H-1) has a slight sur-
face concentration of shell evident on the sur-
face. A single radiocarbon date, Beta-21402,
was associated with 41 potsherds recovered
from a single Wilmington Plain vessel.

Sample UGA-60 was processed by the
University of Georgia on oyster shells re-
covered in apparent association with Wil-
mington ceramics at King New Ground
Field (9Li19).
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Site 9Li220, located in transect H-1, is
a large, irregular distribution of surface shell
and some buried deposit as well. It extends
the width of the 100-m-wide transect, strad-
dling the eastern boundary ditch of South
New Ground Field. We processed two '*C
dates, Beta-21400 and Beta-21401, on Mer-
cenaria from Test Pit II. A ceramic assem-
blage of 63 diagnostic sherds was recovered
at 9Li220; 89 percent of these date to the
Wilmington period (and Test Pit II contains
exclusively Wilmington ceramics).®

At 9Li238, one of the four dates (Beta-
217240) was associated exclusively with
Wilmington ceramics and is included here.
Three radiocarbon dates at 9Li196 were al-
so associated with Wilmington ceramics
(Beta-217225, Beta-917226, and Beta-
217227). Three statistically identical '*C de-
terminations are available from 9Li225, all
associated with Wilmington ceramics (Beta-
21405, Beta-217230, and Beta-217231).

Three additional sites have produced '*C
data that are relevant to this discussion.
Radiocarbon date Beta-20827 was pro-
cessed on an oyster shell recovered from
apparent Wilmington period contexts in
a midden at 9Li200.° At 9Li238, one of
the four dates (Beta-217240) was associated
exclusively with Wilmington ceramics and
is included here.

A small site in transect H-6 (9L1198) pro-
duced a single radiocarbon determination,
Beta-20823, processed on Mercenaria re-
covered from Test Pit I (40-50 cm); the as-
sociated ceramic assemblage contains both
Wilmington and St. Catherines period
sherds. Beta-20818 was processed on oyster
shells recovered from 9Li194. The radiocar-
bon sample, processed on materials recov-
ered from the 20-30 cm level in Test Pit V,
is associated with a mixed Wilmington/St.
Catherines ceramic assemblage.

Three '*C determinations available from
Test Pit V at 9Li194 were associated with
a mixed assemblage of St. Catherines and
Wilmington ceramics. Two '*C determina-
tions from 9Li200 were processed from
Midden I, Test Pit I, associated with a mixed
assemblage of Wilmington and St. Cather-
ines ceramics (Beta-20826 and Beta-20819).
Because both Wilmington and St. Cather-
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Fig. 15.3. Individual and summed probability distributions for the 13 '*C dates associated with
Wilmington period ceramics on St. Catherines Island.

ines ceramics were associated with the ra- will be excluded from the subsequent calcu-
diocarbon dates reported here, we will as-  lations.
sign these dates to the Wilmington/St. Cath- The individual probability distributions

erines periods in table 15.2, but these dates of these 13 dates are shown in figure 15.3
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and the pooled probability distribution ap-
pears at the bottom of this diagram. The
one-sigma limits of this unimodal distribu-
tion are cal A.D. 480-A.D. 690 and the two-
sigma limits are cal A.p. 310-a.D. 780.

ST. CATHERINES PERIOD

Sixteen '*C dates from St. Catherines Is-
land can be positively associated with St.
Catherines ceramics (see fig. 15.4).

Two premound pits at Johns Mound
(Larsen and Thomas, 1982: 293-324) con-
tained strictly St. Catherines period pot-
sherds. The log-lined Central Pit, excavated
through this premound surface, contained
a St. Catherines Burnished Plain vessel.
Caldwell and the University of Georgia
team processed a single '“C date, UGA-
61, on charcoal from one of these logs. A
shell layer was subsequently constructed in
the central portion of Johns Mound and
another *C date, UGA-64, was processed
on oyster shells from this shell cap. The
stratigraphic, ceramic, and radiocarbon ev-
idence all indicate that the premound sur-
face, the Central Pit, and the shell cap at
Johns Mound date to the St. Catherines
period.

At South End Mound II (Larsen and
Thomas, 1986: 21-39), the Central Pit was
covered with an irregular, artificially raised
platform made of recycled shell midden
that contained exclusively St. Catherines
ceramics. Two '*C determinations, UGA-
3458 and UGA-3459, were processed on
shell contained in this stratum. The ceramic
and radiocarbon evidence indicates that
South End Mound II was constructed and
utilized almost entirely during the St. Cath-
erines period.

In 1969, Joseph Caldwell led the Univer-
sity of Georgia excavations at the King
New Ground Field (9Lil9) site, processing
two '“C determinations from samples re-
covered in Midden 2. One of these (UGA-
58) was processed on charcoal recovered in
apparent association with St. Catherines
ceramics.

Five "“C dates from 9Li200 are associat-
ed with St. Catherines ceramics. In Midden
I, Test Pit I, dates Beta-20826 and Beta-
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20819 are clearly associated with St. Cather-
ines ceramics, as are dates Beta-20815 and
Beta-20820 in Midden 11, Test Pit 1. The lone
date available from Midden III, Test Pit I
(Beta-20816), is directly associated with St.
Catherines Burnished Plain and St. Cather-
ines Net Marked ceramics.

Two statistically indistinguishable radio-
carbon dates are associated with St. Cather-
ines Net Marked and Walthour Complicat-
ed sherds at 9Li233 (Beta-217235 and Beta-
217236). DePratter (1991: table 1) has pre-
viously associated Walthour Complicated
Stamped with an early Wilmington age,
but if the dozen sherds of this type recov-
ered in Test Pit IT at 911233 are behaviorally
associated with Beta-217236, then this age
may be too early.

9Li214 is a large site located on the
northeastern margin of Cracker Tom Ham-
mock. Ninety percent of the ceramics recov-
ered from six test pits, date to the St. Cath-
erines period. Dates Beta-183631 and Beta-
183632 (both from Test Pit IV) are directly
associated with St. Catherines ceramics.

SAVANNAH PERIOD

Archaeological investigations on St. Cath-
erines Island produced 12 '"C determina-
tions associated with Savannah ceramics (ta-
ble 15.1; fig. 15.5).

9Li230 is a medium-sized sized site (in
transect E-1) extending about 250 m on
the cut-bank along the inlet between Long
and Meeting House fields (chap. 20). Only
two test pits were excavated at 9Li230, pro-
ducing the following ceramic assemblage:
Savannah Cord Marked (6), Savannah
Plain (1), grit tempered (1), sand tempered,
misc. (2), clay tempered, decorated (1), clay/
grit tempered, decorated (1), and clay/sand
tempered, decorated (2). Initially, we pro-
cessed two '“C determinations from 9Li230
(Beta-21398 and Beta-21399). In March of
2006, Thomas returned to this site and re-
moved two additional radiocarbon samples
(Beta-215819 and 21520) from the standing
sidewalls of Test Pit I. These four radiocar-
bon dates are statistically indistinguishable,
with a pooled two-sigma age range of cal
A.D. 910-1140. Whereas the ceramic asso-
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Fig. 15.5. 1Individual and summed probability distributions for the 12 '*C dates associated with

Savannah period ceramics on St. Catherines Island.

ciations are clearly Savannah series, (as dis-
cussed below) the age estimates fall into the
St. Catherines period.

Site 9Li211 is a medium-sized concentra-
tion of subsurface shell (in transect K-1),
located on a dune crest about 40 m west
of South Beach Road. The ceramic assem-

blage at 9Li211 contains a broad range of
temporal types: grit tempered, decorated
(20), Savannah Check Stamped (12), Sa-
vannah Cord Marked (1), Savannah Plain
(16), St. Catherines Plain (2), and St. Johns
Plain (17), plus a variety of various clay and
grit-tempered sherds (see table 14.1).
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Three '*C determinations are available
from 9Li211. Two dates (Beta-183633 and
Beta-183634) are from Test Pit IV (0—
10 cm), which contained the followed cera-
mics: 0-10 cm, Savannah Burnished Plain
(5); Savannah burnished plain, fluted (2);
10-20 cm, Savannah Check Stamped (6),
St. Catherines Burnished Plain (3), Savan-
nah burnished plain, fluted (1), grit tem-
pered (2); 20-30 cm, Savannah Cord
Marked (2), grit tempered, decorated, and
incised (2); 30-40 cm, Savannah Cord
Marked (1), St. Catherines burnished plain,
fluted (1). Because both '*C came from the
uppermost level of Test Pit IV, and because
no St. Catherines ceramics were found in
the 0—-10 cm level, we associated these two
dates with Savannah ceramics (see ta-
ble 15.2). A third date (Beta-20828) was
processed on a Mercenaria valve from Test
Pit I1I (20-30 cm) at 9Li211. The following
sherds were recovered from Test Pit I11: 0—
10 cm, none; 10-20 cm, none; 20-30 cm,
Savannah Check Stamped (2), St. Cather-
ines Burnished Plain (1), very gritty check
stamped (2). The 20-30 cm level of Test Pit
III includes a mixed Savannah—St. Cather-
ines ceramic assemblage, and it is so listed
in table 15.2 (and excluded from the calcu-
lations below).

Our four test excavations at the Seaside
middens (9Li1169) produced the following ce-
ramic assemblage (table 14.1): various grit-
tempered (5), Savannah Check Stamped
(28), Savannah Cord Marked (26), Savan-
nah Plain (13), various sand-tempered (16),
clay-tempered, decorated (5), Deptford
Check Stamped (8), Refuge Simple Stamped
(6), and St. Simons Plain (1), plus a variety
of sand/grit tempered sherds.

We processed sample Beta-21397 on
a Mercenaria from Test Pit III (10—
20 cm), which contained the following
sherds: 0—10 cm, Savannah Cord Marked
(3), Savannah (1), Savannah, complicated
stamped (1); 10-20 cm, Savannah Check
Stamped (4), Savannah Cord Marked (7),
Savannah Plain (3), Savannah Complicated
Stamped (1), grit-tempered plain (3), Sa-
vannah, decorated (1), sand-tempered with
a little grit (2), Deptford Check Stamped
(1); 2030 cm, Savannah Check Stamped

(5), Savannah Cord Marked (1), Savannah,
possibly corncob impressed (1); 3040 cm,
Deptford Check Stamped (4), Refuge Sim-
ple Stamped abrader (1), Refuge (1). We
believe that Beta-21397 is associated with
a pure Savannah period assemblage.

Three additional dates come from the
10-20-cm level of Test Pit IT at 9Lil69.
The following sherds were recovered from
Test Pit II: 0-10 cm, Savannah Cord
Marked (2), Savannah (4), Savannah Com-
plicated Stamped (1); 10-20 cm, Savannah
Check Stamped (10), Savannah Cord
Marked (13), Savannah Plain (1), Savannah
Burnished Plain (4), Savannah Complicat-
ed Stamped (1). This unit appears to repre-
sent a single-component Savannah period
occupation.

We processed two radiocarbon dates (Be-
ta-215815 and Beta-215814) on Mercenaria
recovered from Davy Field 1 (9Li189), a site
that produced the following ceramic assem-
blage: Irene Complicated Stamped (5), grit
tempered, misc. (1), Savannah Check
Stamped (5), clay/grit-tempered, misc. (1),
and sand/grit-tempered, misc. (2).

Beta-215815 was processed on Merce-
naria from the 0—-10 cm level of Test Pit 1
at 9Li189, which contained the following
ceramics: 0-10 cm, Irene Complicated
Stamped (2), Savannah Check Stamped
(1), Irene (1); 1020 cm, Irene Complicated
Stamped (1). As we have noted in ta-
ble 15.2, we think this date seems to be as-
sociated with a mixed Savannah—Irene as-
semblage (and hence excluded from the
calculations below).

The second date from 9Lil189 (Beta-
215814) was processed on a Mercenaria val-
ue from the 10-20 cm level of Test Pit 11,
which contained the following ceramics: 0—
10 cm, Savannah Check Stamped (6); 10—
20 cm, Savannah Check Stamped (1); 20—
30 cm, Savannah Check Stamped (3). This
date appears to be associated with a pure
Savannah period assemblage.

The following ceramic assemblage was
recovered at 9Lil71 (table 14.1): grit tem-
pered, misc. (1), Savannah Cord Marked
(12), St. Catherines Fine Cord Marked
(1), Refuge Incised (3), Refuge, misc. (1),
St. Simons, misc. (3). Because we think that
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radiocarbon date Beta-20809 was associat-
ed with a mixed assemblage of Savannah
Fine Check Marked and St. Catherines Fine
Cord Marked at 9Li171, we list this date in
table 15.2, but exclude Beta-20809 from the
calculations below.

Figure 15.5 plots the individual probabil-
ity distributions of the 12 available '“C
dates associated with Savannah ceramics,
with the pooled probability distribution
for these determinations. The one-sigma
limits are cal A.pD. 1030-a.D. 1200 (24.9%)
and cal AD. 1250-aA.D. 1470 (75.1%); the
two-sigma limits are cal A.D. 860—A.D. 1640.

IRENE PERIOD

The St. Catherines Island research gener-
ated 24 radiocarbon dates directly associat-
ed with Irene ceramics. These dates have
been compiled in table 15.1 and the individ-
ual probability distributions appear in fig-
ure 15.6.

Seventeen of the Irene-period dates de-
rive from Meeting House Field (9Li21),
a large, single-component Irene period site
located inland from Cattle Pen Creek. Our
excavations at Meeting House Field are de-
scribed in chapter 25 (see also Saunders,
2000a). The '*C samples were drawn from
a broad range of proveniences, and, with
a single exception, the suite of available
dates accurately brackets the cultural occu-
pation of Meeting House Field.'®

Two statistically identical dates (Beta-
20824 and Beta-20825) are available from
Irene contexts at 9Li1192, a medium-sized
site located in South New Ground Field,
about 150 m west of Back Creek Road.
The available ceramic assemblage from this
site consists almost entirely of Irene Com-
plicated Stamped and Irene Plain ceramics,
although a number of Savannah Plain
sherds occur here as well (see table 14.1).
Another radiocarbon date, from 9Lil89
(Beta-215228), is associated with Irene Com-
plicated Stamped and Savannah Check
Stamped ceramics. All three dates fall into
Irene period temporal span. In table 15.2,
we group these dates as “Irene—Savannah
Ceramics” and exclude them from the calcu-
lations to follow.

NO. 88

One relevant '*C date (Beta-20821)
comes from the upper level of Test Pit I at
9Li197. This large site (in transect H-6) is
located approximately 80 m east of Wa-
massee Road. The ceramic assemblage
from this level was dominated by Irene
ceramics, with no Savannah sherds recov-
ered. Beta-20821 readily falls into the con-
ventional temporal range for the Irene pe-
riod. Another Irene period radiocarbon
date (Beta-20817) is available at 911194, as-
sociated with Irene Complicated Stamped
ceramics.

Four additional '*C determinations are
associated with Irene ceramics in Test Pit
I at 9Li170 (Beta-20805, Beta-20810, Beta-
21395, and Beta-21396). This small, but
very dense deposit of decomposing oyster
shell is located in transect C-6, approxi-
mately 130 m east of Yankee Bridge road.
The following sherds were recovered from
this excavation unit: 0-10 cm, Irene, misc.
(2); 10-20 cm, Irene Complicated Stamped
(9), Irene, misc. (12), Altamaha, stamped
(1), clay tempered (1); 20-30 cm, Alta-
maha, stamped (1); 20-30 cm, Deptford
Check Stamped (17). Although two Alta-
maha sherds were recovered from Test Pit
I, we attribute all four radiocarbon deter-
minations date to the Irene period and the
results are consistent with this finding (see
table 15.2).

Two radiocarbon dates (Beta-217228 and
Beta-217229) are available from 9Li216,
both associated with Irene Burnished Plain
ceramics.

The probability distributions of the indi-
vidual Irene period radiocarbon dates are
plotted at the bottom of figure 15.6. This
pooled probability distribution, which
roughly approximates a normal curve, spans
the interval cal Ap. 1310-1530 (at the one-
sigma level); the two-sigma intervals are cal
AD. 1220-aD. 1680 (99.2%), cal AD. 1780—
A.D. 1800 (0.76%), and modern (0.03%).

ALTAMAHA PERIOD

Relying on historical documentation,
DePratter (1979a, 1991) began the Alta-
maha (Spanish Period) occupation at A.D.
1580 and ended this interval at A.p. 1700.
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Fig. 15.7. Individual and summed probability distributions for the five '*C dates associated with

Altamaha period ceramics on St. Catherines Island.

Although postponing our detailed discus-
sion of Mission Santa Catalina de Guale
for a future monograph, we feel obliged to
complete this consideration of the '*C chro-
nology for St. Catherines Island by discuss-
ing the five relevant dates on Altamaha
ceramics (see table 15.3 and also fig. 15.7).
Two '*C samples are available from Mis-
sion Santa Catalina de Guale (9Li274),
both processed on oyster shells recovered
from a mission-period refuse midden found
outside the mission convento (Structure 4).
Beta-20830 and Beta-20831 were associated
with large samples of Altamaha Line Block
Stamped and imported Hispanic ceram-
ics.!! Irene ceramics were entirely absent.

Three radiocarbon dates (Beta-20802,
Beta-20804, and Beta-20811) were pro-
cessed on marine shells recovered from his-
toric period deposits at 9Li13, a midden de-
veloped in the pueblo village on the
outskirts of Mission Santa Catalina. Alta-
maha ceramics were associated with all
three samples, and numerous olive jar frag-
ments were also recovered from these de-
posits (although not necessarily in direct
contact with the radiocarbon samples).'?

We have arrayed these five Altamaha pe-
riod radiocarbon dates from St. Catherines
Island as individual probabilities on fig-
ure 15.7, with the pooled probability distri-
bution along the bottom of this figure. The
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TABLE 15.3
Comparison of the Northern Georgia Coast (DePratter 1979: table 30, as modified by DePratter 1991:
table 1) and the St. Catherines Island Chronologies (as defined in this chapter)

Northern Georgia Coast

Northern Georgia Coast

St. Catherines Island

Phases Chronology Age (Uncalibrated)  Chronology Age (calibrated) Chronology Age (calibrated)
AD. 1700 — AD. 17007
Altamaha
AD. 1580 — AD. 1580°
Irene
AD. 1325 A.D. 1310-1390 A.D. 1300
Savannah Savannah phase deleted
A.D. 1200 A.D. 1280 A.D. 1300
St. Catherines
A.D. 1000 A.D. 1050-1150 A.D. 800
Wilmington
A.D. 500 A.D. 630 A.D. 350
Deptford
400 B.C. 400 B.C. 350 B.C.
Refuge
1100 B.C. 1360 B.C. 1000 B.C.
St. Simons
2200 B.C. 2750-2860 B.C. 3000 B.C.

“Beginning and ending age estimates for the Altamaha period in the Northern Georgia Coast Chronology are

based on historical documentation, not '*C dating.
*Uncalibrated.

one-sigma limits are complex: cal A.D. 1320~
1360 (13.7%), cal Ap. 1390-1530 (70.0%),
and cal Ap. 1570-1630 (19.3%); two-sigma
limits are cal A.p. 1300-1686."

CONCLUSIONS AND IMPLICATIONS

This chapter has compared the ceramic
and radiocarbon sequences from St. Cath-
erines Island. Ceramic assemblages are avail-
able from more than 228 archaeological
sites tested to date on St. Catherines Island;
although most of these excavations were
conducted by AMNH crews, we occasion-
ally employed collections excavated by the
University of Georgia. The ceramics were
classified according to criteria specified in
chapter 14.

A total of 186 radiocarbon dates have now
been processed on archaeological samples
from St. Catherines Island (table 13.4), and
116 of these dates—from 32 distinct mortu-
ary and 80 midden sites—could be directly
associated with datable ceramic assemblages

from a single aboriginal period.'* Sixteen of
these dates were processed on charcoal re-
covered from archaeological contexts. The
rest of the samples consisted of marine shells
(either oyster or clam); all marine determina-
tions were corrected for reservoir effects ac-
cording to the protocols spelled out in cha4p—
ter 13. We feel that this diverse sample of *C
dates, which spans more than four millennia,
provides a workable set of radiometric con-
trols on the ceramic chronology currently
available for St. Catherines Island.

During the first 4000 years of human oc-
cupation, the archaeological sequence is
generally characterized by sequential and
nonoverlap probability distributions (sum-
marized in figure 15.8). The pooled '*C ev-
idence from St. Catherines Island indicates
that the St. Simons period began about cal
3000 B.c. (or shortly thereafter) and we con-
clude that the St. Simons period ended
about cal 1000 B.c. These parameters differ
only slightly from DePratter’s (1979a, 1991)
estimate that St. Simons ceramics on the
northern Georgia coast date from about
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Fig. 15.8.

Comparison of overall probability distributions for the St. Simons and Refuge-Dept-

ford, and early Wilmington periods, with the between-period temporal cutoff points delimited.

2200 B.c. to 1100 B.c. When calibrated, these
dates convert to cal 2850 B.c/2725 B.C.
through cal 1360 B.c/1310 B.C, estimates
that are quite close to the St. Catherines
Island chronology derived here.

The probability distribution of radiocar-
bon dates for the Refuge-Deptford period is
distinctly bimodal (figs. 15.2 and 15.8). The
earlier cluster of dates (ranging between
roughly cal 1000-700 B.c., at the one-sigma
level), consists mostly of dates derived from
mortuary contexts; the later cluster (be-
tween about cal Ap. 1-350) is comprised
mostly of shell midden dates. The break-
point between these two clusters (cal 370—
260 B.C.) corresponds almost precisely with
the boundary between the Refuge and
Deptford periods, as defined by DePratter
(1979a, 1991). Although the sample sizes of
the ceramic assemblages from St. Cather-
ines Island are insufficient to confirm a firm
Refuge-Deptford boundary at this point, we
certainly suspect this to be the case.

The patterning in figs. 15.2 and 15.8 pro-
vides clear-cut evidence that the Refuge-

Deptford period on St. Catherines Island
ended about cal AD. 350. As before, the
newly established St. Catherines Island
chronology closely mirrors DePratter’s
(1979a, 1991) sequence for the northern
Georgia coast. DePratter has previously es-
timated that the Refuge period ranges from
1100 B.c. to 400 B.c. (which translates to cal
1360 B.c/1310 B.C. through cal 400 B.C.); he
also concluded that the Deptford period
lasted from 400 B.c. to A.D. 500 (which cali-
brates to cal 400 B.c. through A.D. 620). We
noted that the St. Simons/Refuge period
boundary defined for the St. Catherines Is-
land chronology corresponds closely with
DePratter’s earlier estimate. Similarly, the
temporal breakpoint of cal A.p. 350 that
characterizes the late Deptford early Wil-
mington transition on St. Catherines Island
is about 280 years earlier than DePratter’s
previous estimate.

Similarly, the two-sigma limits for the
pooled C evidence (figs. 15.3 and 15.11,
below) lead us to conclude that the terminal
limit of the Wilmington period is cal A.D.
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800 (which, as discussed below, corre-
sponds neatly with the available evidence
from the succeeding St. Catherines period).
Overall, the St. Catherines chronology de-
fines temporal limits for the Wilmington
period that appear to be roughly three cen-
turies earlier than DePratter’s (1979a, 1991)
original estimate.

Figures 15.4 and 15.11 plot the individu-
al probabilities associated with the 16 avail-
able "*C dates associated with St. Cathe-
rines ceramics. Specifically, figure 15.5
shows a unimodal probability ranging be-
tween one-sigma limits of cal A.p. 890-A.D.
1170; the two-sigma limits are cal A.D. 780—
AD. 1270. These data confirm the conclu-
sion, derived above, that the Wilmington—
St. Catherines period boundary is about cal
A.D. 800.

In other words, this investigation sug-
gests that the boundaries separating the
St. Simons, Refuge-Deptford, Wilmington,
and St. Catherines periods are relatively
crisp, with the degree of overlap roughly
corresponding to the two-sigma limits of
the intersecting data sets. But refining the
post-Wilmington chronology is more com-
plicated because the cultural periods within
the northern Georgia coast chronologies (as
in most cultural chronologies) tend to be-
come shorter through time. That is, where-
as the earliest periods typically span several
hundred years (and in the case of the St.
Simons period, two millennia), the latest
cultural periods last only a couple of centu-
ries. While the fine-grained resolution of the
late prehistoric era certainly provides supe-
rior chronological control, problems can
arise when applying radiocarbon dating be-
cause the errors associated with '*C dates
can extend beyond the shorter duration of
these later periods.

THE ST. CATHERINES—SAVANNAH
PERIOD BOUNDARY

Defining the terminal boundary of the St.
Catherines period is relatively straightfor-
ward. The one-sigma limit of the pooled
probability distribution (based on the 16
available radiocarbon dates) is cal A.D.
1170, and the two-sigma limit is cal A.D.
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1270 (figs. 15.4 and 15.11). Looking strictly
at the St. Catherines period data, we will
round off this terminal date to be about
cal Ap. 1300 (which corresponds almost
precisely to DePratter’s, 1979a, 1991, pre-
vious estimate).

But the temporal limits of the Savannah
period are problematic on St. Catherines
Island. Investigators have long divided the
Southern Appalachian Mississippian tradi-
tion into three major ceramic assem-
blages—Etowah, Savannah, and Lamar—
which roughly corresponded with the Early
Mississippian (ca. A.D. 1000-1200, uncali-
brated), Middle Mississippian (ca. A.D.
12001400, uncalibrated), and Late Missis-
sippian (ca. A.D. 1400-1600, uncalibrated;
Caldwell and Waring, 1939a, 1939b; Fair-
banks, 1950; Wauchope, 1948, 1950). The
Savannah period witnessed a dramatic in-
crease in construction of earthen platform
mounds in the interior and near the mouth
of the Savannah River, most notable at the
Irene site (Caldwell and McCann, 1941)
and the Haven Home burial mound (also
known as the “Indian King’s Tomb”,
9Ch15; Waring, 1968b).

Considerable debate exists regarding the
age of Savannah ceramics on the Georgia
coast (Pearson and Cook, 2003: 32). Several
investigators have argued that along the
northern Georgia coast, Savannah ceramics
ended sometime prior to A.p. 1350 (uncali-
brated), followed by Irene ceramics (A.D.
1350-1550, uncalibrated; Braley, 1990: 95;
DePratter, 1984; Pearson, 1979a, 1984a: 38;
Saunders, 2000a: 62-66). Crook (1978,
1986: 38) contends that the cord-marked,
Savannah style ceramics persist on the cen-
tral Georgia coast until A.p. 1450 (uncali-
brated), when Irene ceramics came into
widespread use (making the Irene period
almost entirely a postcontact phenome-
non). Other investigators (e.g., Cook,
1977: 11-13) suggest that cord-marking
may have ceased on the central Georgia
coast by A.p. 1250 (uncalibrated).

The probability distribution of '*C dates
associated with Savannah ceramics on St.
Catherines Island (figs. 15.5 and 15.9) is bi-
modal at the one-sigma level, with an early
cluster of five radiocarbon dates ranging
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Fig. 15.9.

Summed probability distributions of the 53 radiocarbon dates associated with St. Ca-

therines, Savannah, and Irene period ceramic assemblages on St. Catherines Island.

from about cal Ap. 800 through cal A.D.
1300 (and accounting for about 25% of
the variability within the Savannah period).
Six dates define a secondary peak between
about cal A.pD. 1300 and cal A.D. 1500; the
latest date (Beta-215814) is a late (mostly
historic period) outlier.

These results are surprising: The avail-
able '“C evidence suggests that Savannah
ceramics appear on St. Catherines Island
about cal Ap. 800 and last until sometime
after cal A.p. 1450. These results differ sig-
nificantly from DePratter’s (1979a, 1991)
chronology, which estimated the age of
the Savannah period to be cal Ap. 1270-
A.D. 1300/1380.

More critical than the absolute age esti-
mates, however, is the apparent temporal
overlap between St. Catherines and Savan-
nah ceramic assemblages (fig. 15.9). We es-
timated (above) that cal A.p. 1300 is the ter-
minal boundary of the St. Catherines
period—yet nearly one-third of the pooled
probability distribution for the Savannah

period predate this boundary (see figs. 15.5
and 15.9).1

Because of this unexpected overlap, we
think it worthwhile to revisit the specifics
of the “left-hand” tail for Savannah cera-
mics on St. Catherines Island (figs. 15.9,
15.10, and 15.11; table 15.2). The four old-
est "*C dates in this cluster come from a sin-
gle site, 9Li230. These radiocarbon dates
were associated with seven Savannah peri-
od potsherds, and the most probable inter-
pretation (expressed above) is that the mol-
lusks dated as Beta-215819, Beta-21398,
Beta-215820, and Beta-21399) are coeval
with Savannah ceramics.

But given the early age of these '*C dates
(and the resulting temporal overlap with St.
Catherines ceramic assemblages), we must
explore an alternative explanation: Suppose
that these four mollusk-based radiocarbon
dates are actually associated at 9Li230 with
an earlier (presumably St. Catherines peri-
od) component, as reflected by the four un-
typable sherds found here—one clay-tem-
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Fig. 15.10. Individual and summed probability distributions for the “filtered” subset of seven '*C

dates associated with Savannah period ceramics on St. Catherines Island.

pered sherd, another clay/grid-tempered
(decorated) potsherd, and the two clay/
sand-tempered, decorated sherds. By this
alternative view, the seven Savannah
Cord-Marked and Savannah Plain sherds
actually postdate the four radiocarbon
dates (despite their physical association in
the midden).

The other “early” '*C date for the Savan-
nah period is Beta-215812, from the Seaside
midden (9Li169). The Mercenaria in ques-
tion was recovered from a 10 cm level that
contained onl/y Savannah period sherds
(n = 29 from three distinctive types); but

an alternative perspective might argue in-
stead the five clay-tempered decorated
sherds recovered in other test units at this
same site suggest that Beta-215812 was ac-
tually associated with an earlier (presum-
ably St. Catherines period) occupation,
thus accounting for the anomalous early
date on Savannah ceramics.'®

While neither of these ‘“‘alternative™ ex-
planations is particularly parsimonious, it
is possible to argue that the five '*C dates
from 9Li230 and 9Li1169 must all be rejected
as valid associations with Savannah cera-
mics. If so, then the “early”, left-hand tail
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Summed probability distributions for the 48 radiocarbon dates associated with St.

Catherines, Savannah, and Irene period ceramic assemblages on St. Catherines Island. Note that the
Savannah suite of '*C dates has been “filtered”” according to criteria discussed in the text.

dates from the Savannah period probability
distribution (fig. 15.5) would disappear, as
would any overlap with the preceding St.
Catherines period.

This alternative, ““filtered” interpretation
appears as figure 15.11, a unimodal distri-
bution with one-sigma limits of cal A.D.
1310-A.D. 1450; the two-sigma limits are
cal AD. 1270-a.D. 1650. These results square
quite nicely with DePratter’s (1979a, 1991)
estimate for the beginning of the Savannah
period (cal ap. 1270) and, more perhaps
importantly, avoid the difficult temporal
overlap with the preceding St. Catherines
period (thereby preserving the cal AD.
1300 boundary between the St. Catherines
and Savannah periods).

Personally, I am uncomfortable with this
“filtered” distribution because it privileges
a few, untypable potsherds over the vastly
more numerous (typable) Savannah period
sherds found at 9Li169 and 9Li230; this is
why I prefer the probability distribution of
figure 15.9 over figure 15.11. But for now,

we will move beyond the apparent temporal
overlap of Savannah/St. Catherines cera-
mics to examine the terminal boundary of
the Savannah period (and we return to
“The Savannah Problem™ later in this
chapter).

THE SAVANNAH—IRENE PER1IOD BOUNDARY

Based on the pooled probability distri-
bution of the 12 available '*C dates associ-
ated with Savannah ceramics on St. Cath-
erines Island (fig. 15.5), one must conclude
that the terminal boundary of the Savannah
period lies between cal A.pD. 1470 (one-sig-
ma) and cal Ap. 1640 (two-sigma). These
results are considerably more recent than
DePratter’s (1979a, 1991) estimate of A.D.
1325 (cal a.p. 1300-1380).

Figure 15.6 indicates that Irene ceramics
first appeared on St. Catherines Island
about cal Ap. 1300, a figure that corre-
sponds closely to DePratter’s (1979a,
1991) estimate of A.D. 1325 (cited above)
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Fig. 15.12. Comparison of overall probability distributions for the late Deptford, Wilmington, St.
Catherines, and Irene periods, with the between-period temporal cutoff points delimited.

for the Savannah/Irene boundary (see also
figs. 15.9, 15.11, and 15.12). Figure 15.6 al-
so clearly documents how the overall prob-
ability distributions of the St. Catherines
and Irene period '*C dates likewise intersect
at cal A.p. 1300.

Above, we entertained a more ‘‘conserva-
tive” interpretation for the Savannah chro-
nology by rejecting all five '*C dates that
defined the “left-hand” tail of the Savannah
temporal distribution (thereby eliminating
the apparent overlap with the St. Cather-
ines period). Even if one favors this “fil-
tered” data set, which I do not, the Savan-
nah—Irene overlap is also significant and
remains to be explained (fig. 15.11).

So let us examine the specific context of
these distributions. The distinctive cluster
of seven dates on Savannah ceramics (from
9Li211 and 9Lil69; see table 15.2 and
fig. 15.5) fall precisely within the temporal

limits previously hypothesized in DePrat-
ter’s northern Georgia Coast chronology
(1979a: table 30, 1991: table 1), in which
DePratter defined the Savannah period as
lasting only 125 years (A.p. 1200-1325, un-
calibrated), which compresses somewhat
when calibrated dates are employed (cal
AD. 1270-cal ap. 1300/1380). Only Beta-
215814 (from 9Li189) seems to fall outside
this range, although the associations would
seem to indicate that it is a ““pure” Savan-
nah period assemblage. In other words, by
reviewing the post-cal a.p. 1250 dates for
Savannah ceramics, we can find no “alter-
native” explanation. With a single excep-
tion, each available '*C dated seems to be
a valid age estimate for the associated Sa-
vannah ceramics.

But what about the contemporary and
overlapping dates associated with Irene
ceramics? Five, or perhaps 10, of the '*C
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dates associated with Irene potsherds seem
to predate DePratter’s estimate of A.p. 1325
(cal A.p. 1300/1380) for the earliest Irene oc-
currence (table 15.2; figs. 15.9 and 15.11).
Most of these early Irene dates come from
Meeting House Field (9Li21), a carefully
excavated, unquestionably ““pure’” Irene oc-
cupation—totally lacking Savannah cera-
mics and providing radiocarbon dates pro-
cessed on both charcoal and marine shell
(see chap. 21; Saunders, 2000a: chap. 5). Beta-
20821 (from 9Li197), Beta-217228 (9Li216),
and Beta-20817 (9Li194) likewise derive
from solid Irene contexts, without trace of
Savannah ceramics present. Each of these
radiocarbon dates seems to provide valid
age estimates for Irene ceramics.

This suite of more than four-dozen '“C
dates reflects a serious difficulty within the
Savannah period chronology on St. Cather-
ines Island, and the next section discusses
the ““Savannah Problem” in some detail.

THE SAVANNAH PROBLEM

Simply stated, the Savannah Problem is
this: If the St. Catherines period ends at cal
4.p. 1300, and the Irene period begins at the
same date, what becomes of the “‘interven-
ing” Savannah period? Even if one might
wish to discount the overlapping radiocar-
bon dates that characterize the St. Cather-
ines and Savannah periods (ca. cal A.p. 800—
1300), there is no alternative explanation to
account for the temporal overlap between
Savannah and Irene ceramics (ca. cal A.D.
1250-a.D. 1450).

DePratter (1991: 183-189) previously an-
ticipated this difficulty, at least in part.
Writing about the Savannah ceramic as-
semblage, DePratter (1991: 183-189) ob-
served that three of the pottery types—
namely, Savannah Burnished, Savannah
Plain, and Savannah Complicated Stamped
—seem to be clearly restricted to the Savan-
nah period. In addition, he noted that for
two additional types (Savannah Cord
Marked and Savannah Check Stamped)
“some evidence [exists] from [the] Irene site
that this type extends into [the] Irene peri-
od” (see also Williams, 2005: 186-187, for
additional difficulties attending the ‘““Savan-
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nah period” ceramic types, particularly as
reflected on the Georgia Piedmont).

We now must question whether any of
Savannah ceramic types actually define
a unique, discrete time interval on St. Cath-
erines Island. Because roughly 50 radiocar-
bon dates were utilized to define the tempo-
ral distributions of the St. Catherines, Sa-
vannah, and Irene periods, we feel a certain
degree of confidence in the results. Whereas
the St. Catherines and Irene ceramic com-
plexes exist within clear-cut, distinct, and
definable temporal intervals, the Savannah
ceramic types apparently bleed into the ear-
lier and later periods, failing to define any
unique temporal segment that can properly
be called “Savannah” (at least on St. Cath-
erines Island).

The Savannah Problem transcends the
details of ceramic chronology because these
temporal limits directly condition the way
in which we define archaeological compo-
nents within the various sites encountered
during the Island-wide survey strategy on
St. Catherines Island, and accurate assign-
ment of archaeological components is crit-
ical because such determinations directly
condition the specific temporal assignment
of bioarchaeological and zooarchaeological
assemblages (especially seasonality esti-
mates) for each archaeological site.

One problem, of course, is the nature of
the archaeological research design em-
ployed here. Above, we cited DePratter’s
(1979a: 113) cautions about attempting fi-
ne-grained temporal designations employ-
ing small ceramic samples (because the mi-
nority types will often be poorly repre-
sented). This is simply a limitation that ac-
companies our regional sampling research
design. We know, for instance, how the ex-
tensive, Island-wide approach hampers our
ability to distinguish Refuge from Deptford
period occupations (resulting in the awk-
ward “‘Refuge-Deptford period”). This
does not mean that “pure” Deptford and
“pure” Refuge components do not exist
on St. Catherines Island (we know that they
do). But we cannot employ the ““Refuge”
and “Deptford” periods as distinctly
“time-sensitive’” intervals because, given
the coarse-grained nature of the Island-
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wide research strategy, we cannot make
that distinction.

A parallel problem seems to exist with re-
spect to the Savannah period on St. Cather-
ines Island. Do pure Savannah components
exist on St. Catherines Island? Yes, they do
(just as they exist on other barrier islands and
at the Irene site where the occupation is pri-
marily Savannah period over multiple mound
stages; Caldwell and McCann, 1941). Pure St.
Catherines period sites also exist, as do pure
Irene period sites. With larger sample sizes,
we might well be able to isolate specific time
periods during which only St. Catherines,
only Savannah, and only Irene ceramic as-
semblages were being produced.

Thus we must ask: Are “‘Savannah period
ceramics”’ time-sensitive on St. Catherines?
Yes, they are. But given the radiocarbon
and ceramic samples at hand, this demon-
strable temporal range of Savannah cera-
mics is so large (from roughly cal A.p. 800
through cal A.p. 1300) that they significantly
overlap with the previous (St. Catherines)
and succeeding (Irene) ceramic complexes.
Because we are using ceramic evidence to
define, unambiguously, the various archae-
ological components, we cannot employ the
“Savannah period” in the St. Catherines
Island chronology.!”

Let us be quite clear on this point. Our
results are specific to St. Catherines Island
and we make no claims for elsewhere—
along the northern Georgia coast or any-
place else. We have previously cited the cau-
tion of Joseph Caldwell when he mused
whether each of Georgia’s barrier islands
might actually have a different ceramic se-
quence. We suspect that as finer grained
archaeological data become available from
the Georgia Bight, Caldwell’s prescient sug-
gestion will prove to be correct—perhaps in
dramatic fashion.

So to sum up, given the available radio-
carbon evidence, the extremely short dura-
tion of the Savannah period (likely less than
a century), the temporal overlap with the
St. Catherines and Irene periods, and the
relatively small ceramic assemblages gener-
ated in the Island-wide survey, we cannot
adequately define ““Savannah” period com-
ponents on St. Catherines Island.

THE IRENE-ALTAMAHA PERIOD BOUNDARY

Defining the terminal date for the Irene
period is likewise problematic. DePratter
(1984: 53) suggested that the Irene period
ended at A.D. 1550 “due to intensive Euro-
pean contact”, with the Altamaha Period
beginning at that date. Since that time, fur-
ther research at Santa Elena (South Caro-
lina) has convinced DePratter (pers. com-
mun.) that the Irene/Altamaha shift did
not occur until somewhat later. Because vir-
tually no Altamaha ceramic materials ap-
pear at Santa Elena, DePratter (1991) now
argues that A.p. 1580 is the best estimate for
the Irene—Altamaha transition (based on
the occupational span at Santa Elena and
its abandonment in 1587). Because this es-
timate is based on historical evidence (rath-
er than radiocarbon dating), it is not subject
to calendrical calibration.

With respect to the available radiocarbon
data from St. Catherines Island, figure 15.6
indicates that the one- and two-sigma limits
bracket the uncorrected, historically derived
age of Ap. 1580. Using a one-sigma cutoff
point, the maximum age of Irene ceramics
becomes cal A.D. 1530; conversely, employ-
ing the more conservative, two-sigma
breakpoint leads to an estimate of cal A.D.
1680 as the maximum age for Irene cera-
mics on St. Catherines. In other words, de-
pending on the statistical criteria employed,
the probability distribution of '*C dates for
the Irene period either does or does not ex-
tend into the historic period. While recog-
nizing these disparities, we will follow De-
Pratter (1979a, 1991) in utilizing the
historically derived estimate of a.p. 1580
as the terminal date of the Irene period in
the St. Catherines Island chronology.

Figures 15.7, 15.9, 15.11, and 15.12 dem-
onstrate the degree of temporal overlap be-
tween St. Catherines, Savannah, Irene, and
Altamaha period ceramic assemblages. The
available "C data from 9Lil3 and 9Li274
(two mission-related sites at Wamassee
Head on St. Catherines Island) suggest that
Altamaha ceramics date as early as cal A.D.
1310 and 1450—at least a century prior to
Spanish contact. This surprising result con-
flicts with (1) the prevailing opinion that
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Altamaha Line Block Stamped ceramics are
the hallmark of the Spanish mission period
on the Georgia coast and (2) the compelling
evidence that Altamaha ceramics are absent
from the Spanish settlement at Santa Elena
(South Carolina), occupied between A.D.
1566 and A.D. 1587 (DePratter, pers. com-
mun.). We suspect that the St. Catherines
Island results may well highlight the short-
comings of attempting to apply radiocarbon
methods to historic-period contexts; but
given the significant degree of island-to-is-
land variability along the Georgia Bight, we
still think it worthwhile to explore all poten-
tial avenues of chronological information.

The terminal dates for Altamaha series
ceramics fall between cal A.p. 1660 and cal
A.D. 1800 (depending on whether one em-
ploys the one- or two-sigma cutoff points).
If we round off the results to cal A.np. 1700,
the radiocarbon evidence roughly corre-
sponds with the abandonment of Mission
Santa Catalina de Guale and signals the
end of the Spanish period on St. Catherines
Island.

THE ST. CATHERINES ISLAND
CHRONOLOGY: A SUMMARY

Table 15.3 compares the newly derived
St. Catherines Island chronology with De-
Pratter’s (1979a, 1991) northern Georgia
coast chronology. To the left is DePratter’s
original chronology (expressed in uncali-
brated years Ap./B.c.). The middle column
converts DePratter’s initial estimates into
“calibrated” years a.D./B.C. (using the CA-
LIB conversion program, as discussed in
chap. 13). The right-hand column sum-
marizes the St. Catherines Island chronolo-
gy (also expressed in calibrated years AD./
B.c.). Figures 15.8 and 15.11 translate the
statistically based probability distributions
into concrete temporal ranges, employing
the evidence and criteria presented previ-
ously in this chapter.

The St. Catherines Island chronology can
be summarized as follows:

St. Simons period (cal 3000 B.c—1000
B.C.): begins about 200 years earlier than
DePratter’s (1979a, 1991) estimate for the
Northern Georgia coast and lasts 360 years
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later. In the St. Catherines Island chronol-
ogy, the St. Simons period expands from 14
to 20 centuries in duration.

Refuge-Deptford period (cal 1000 B.c—A.D.
350): begins 350 years later than previous
estimates and lasts almost 300 years later;
the Refuge-Deptford period contracts from
20 to 13.5 centuries in duration. The break
between Refuge and Deptford periods
probably occurs at cal 350 B.c.

Wilmington period (cal A.D. 350-a.D. 800):
begins and ends about three centuries earli-
er than DePratter’s (1979a, 1991) previous
estimate. Both chronologies estimate that
the Wilmington period lasted about four
centuries.

St. Catherines period (cal Ap. 800-AD.
1300): begins 300 years earlier than the pre-
vious estimate and ends about the same
time. In the transition from the Northern
Georgia coast chronology to the St. Cather-
ines Island chronology, the St. Catherines
period expands from <200 years to 5 cen-
turies in duration.

Savannah period: DePratter (1979a, 1991)
previously estimated that the Savannah pe-
riod ranged between A.D. 1200 to A.D. 1325
(in uncalibrated '*C years), which translates
to cal Ap. 1280-1310/1390. The available
14C evidence from St. Catherines Island in-
dicates that whereas Savannah ceramics do
define a unique temporal span (estimated to
be roughly cal A.p. 1000-1500), this interval
overlaps completely with the St. Catherines
and Irene periods. So, for the purposes of
the St. Catherines Island chronology, we
will not employ the ““Savannah period” as
a distinct archaeological interval. Instead,
we now recognize that the Savannah ceram-
ic complex spans the late St. Catherines and
early Irene periods.

Irene period (cal A.p. 1300-A.D. 1580 [un-
calibrated]): begins less than a century ear-
lier and ends at the historically derived age
of Ap. 1580. Although these dates corre-
spond closely to DePratter’s (1979a, 1991)
previous estimates, the duration of the Ir-
ene period in the St. Catherines Island chro-
nology shrinks from about 2.5 centuries (in
the Northern Georgia coast chronology) to
about 150 years, from cal A.p. 1300 through
A.D. 1580 (calibrated to cal A.p. 1450).
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Altamaha period (A.D. 1580-a.D. 1700 [un-
calibrated]): Although the available '*C
suggests that production of Altamaha Line
Block Stamped ceramics may have begun
a century or two prior to the Spanish mis-
sion era, we will follow DePratter’s (1979a,
1991) procedure of employing historically
derived estimates.

To conclude, we feel that our St. Cather-
ines Island results stand as an overwhelm-
ing confirmation of the previous research
on the ceramic chronology for Georgia’s
north coast. Despite the rarity of absolute
dating available at the time, DePratter’s
(1979a, 1991) chronological estimates fully
anticipated the '*C dates now available
from research conducted on St. Catherines
Island. Most of the proposed revisions in-
volve a temporal shift of a century or two
and the maximum discrepancy is less than
400 years. Considering that the chronolo-
gies cover a temporal span of nearly
5000 years, this comprises less than a 10
percent change. The only major change—
the difficulty of observing the Savannah pe-
riod using radiocarbon methods—was also
partially anticipated by DePratter (1991:
183-189).

We view these results as a tribute to those
who have worked to evolve the ceramic chro-
nology of the northern Georgia coast—par-
ticularly Joseph Caldwell, Antonio Waring,
and Chester DePratter. We feel privileged
to follow in their footsteps and fully antic-
ipate that additional revisions to the re-
search reported here will be necessary.

NOTES

1. Inchapter 16, we consider some of the important
site formation processes involved in the deposition of
ceramic samples in the shell middens of St. Catherines
Island.

2. Unless otherwise indicated, all '*C evidence dis-
cussed in this and subsequent chapters will be (1) ex-
pressed in terms of two-sigma confidence limits and (2)
calibrated according to their probability distribution
(formerly known as Method B); for reasons discussed
in chapter 13, the so-called intercept approach (Method
A) will not be employed.

3. As explained in chapter 12, the St. Catherines
Island chronology follows DePratter (1979a, 1991) in
using the term “‘period” to characterize each of these
temporal intervals.
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4. These conventions and their derivations were
discussed in detail in the previous chapter.

5. Additional '*C evidence is available from the
Seaside I Mound (Thomas and Larsen, 1979: 84-99),
one of two mortuary mounds located immediately to
the north of transect D-6 (see chap. 20). Feature 2 at
Seaside I is one of several pits dug into the premound
surface at Seaside I; Joseph Caldwell and the University
of Georgia team processed two '“C dates (UGA-SC3
and UGA-104) from this feature. Although UGA-SC3
overlaps slightly with the latest '4C dates available for
the St. Simons period (at the two-sigma level; fig. 15.1),
we think that the large standard error associated with
UGA-SC3 probably accounts for the overlap. Because
of the lack of clear-cut ceramic associations, we have
not included the Seaside I Mound dates on table 15.2.

6. The observed boundary is actually cal 1100 B.c.,
but given the small samples available for the St. Cath-
erines periods, we have rounded off the intersection of
the two probability curves to cal 1000 B.c.

7. As discussed above, the University of Georgia
processed three radiocarbon dates from the Seaside
middens (9Li169), associated with Seaside Mounds I
and IT (discussed above): UGA-105, UGA-SC2, and
UGA-SCI1. Although the available fieldnotes indicate
that the associated middens contain mostly Wilming-
ton ceramics, the resulting '*C dates are more consis-
tent with St. Catherines period dates. Because of this
typological uncertainty, and the large standard errors
associated with these three dates, the 9Lil69 results are
not included in this chronological analysis.

8. The following sherds were associated with Beta-
21400 and Beta-21401 at 9Li220: Test Pit II, 0-10 cm,
Wilmington Heavy Cord Marked (7), Wilmington,
shell scraped (2); 10-20 cm, Wilmington Cord marked
(2), Wilmington, sandy (1).

9. The following sherds were associated with Beta-
20827 at 9Li200: Test Pit I, 0-10 cm, Wilmington Plain
(2), St. Catherines Plain (4), 10-20 cm, Wilmington
Plain (6), 20-30 cm, Wilmington Cord Marked (1),
Wilmington Plain (2), St. Catherines Plain (2); 30—
40 cm, St. Catherines Fine Cord Marked (1), St. Cathe-
rines Burnished Plain (5), Wilmington Plain (12), St.
Catherines Plain (1); 40-50 cm, Wilmington Plain (4),
Irene (1), clay + sand tempered, burnished plain (2),
clay tempered incised (2).

10. We omit Beta-30271, from a relic Mercenaria
valve that obviously predates the archaeological depos-
its.

11. Two additional samples, Beta-21975 and Beta-
21976, were taken from the dripline shell concentration
on the eastern convento margin; this deliberate archi-
tecture feature was added sometime during the con-
struction and/or occupation of the convento, to retard
erosion due to runoff from the thatched roof. Both of
these architectural dates are clearly too ancient, likely
oyster shells salvaged from nearby midden deposits. We
will not use these dates in the following discussion.

12.  The University of Georgia also processed a ra-
diocarbon date (UGA-120) from their excavations at
‘Wamassee Head, 9Li13, but we are uncertain about the
precise ceramic associations and will exclude this date
from consideration here.
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13.  Weexclude the small blip at cal A.p. 1790-1800,
which accounts for only 0.007% of the overall distribu-
tion.

14.  We are discounting the radiocarbon dates associ-
ated with “transition” assemblages, such as the “Irene—
Savannah” and the “Wilmington-St. Catherines” periods.

15. Figures 15.8and 15.11 compare the probability
distributions for the St. Catherines, Savannah, and Ir-
ene periods, computed in two different ways.

16. This view ignores, of course, the possibility of
a “later” contamination from the five (untypable) grit-
tempered sherds found at 9Li169.

17. When asked to comment on these results, Che-
ster DePratter (pers. commun.) commented that I
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think that you do have a Savannah Period occupation
on the island, but it is brief and hard to delineate with
radiocarbon dating. ... I never thought that Savannah
lasted more than 100 years or a little more, and on St.
Catherines it may be as little as 50 years. Could it be
that you are just not picking it up with radiocarbon
dating using samples from mixed contexts?”’ This sug-
gestion makes sense to me: We may well have a ““Savan-
nah Period” occupation on St. Catherines Island, but
the available radiocarbon record might lack the resolu-
tion to detect that occupation. Perhaps this issue could
be resolved by additional, more fine-grained AMS dat-
ing of soot-encrusted sherds, per the excellent example
of Stephenson and Snow (2004); see also chapter 16.



CHAPTER 16. ADDRESSING VARIABILITY IN THE
POOLED RADIOCARBON RECORD OF
ST. CATHERINESISLAND

Davip Hurst THOMAS

During our 1970s excavations at the Sea-
side and Cunningham mound groups on St.
Catherines Island, we were surprised by the
“periodicity”’ that seemed to characterize
the distribution of radiocarbon dates from
these sites: “The unexpected has occurred:
six mean dates account for 90 percent of the
radiocarbon dates. The individual dates
within any cluster are statistically identi-
cal—that is, they seem to estimate a single
parametric age—and the clusters are dis-
tinct from one another. This is an unusual
situation in radiocarbon dating” (Thomas
and Larsen, 1979: 139). Why would the 29
available radiocarbon dates—from nine
separate burial mounds and ranging across
two millennia—ifall into six temporally dis-
tinct clusters?

A quarter-century later, while pulling to-
gether the first draft of this monograph, I
was still puzzling over the same ‘‘period-
icity” evident in the new suite of '*C dates
available from St. Catherines Island. Fig-
ure 16.1 plots the summed probability dis-
tribution of this dataset, as it existed as of
December 2005. Although the sample of
14C dates had grown markedly (to 116 “cul-
tural” dates available from aboriginal con-
texts on St. Catherines Island), the same
periodicity, noted earlier, seemed to per-
sist.' In particular, figure 16.1 shows sever-
al obvious peaks that characterize the mid-
dle age-range of the Deptford, Wilmington,
St. Catherines, and Irene periods, separated
by equally obvious valleys that seemed to
define the boundaries of these temporal in-
tervals.

Given the persistence of such “periodici-
ties”’—across a broad range of archaeolog-
ical operations and strategies—it seemed
appropriate to examine the meaning of this
patterning: If the summed probability distri-
bution of radiocarbon dates can somehow be
taken as a proxy reflecting the intensity of
human population density—and thisis a huge
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“if’—then the aboriginal occupation on St.
Catherines Island was characterized by
massive cycles of boom and bust, periods
of dense human populations followed by
lengthy episodes of virtual abandonment.

How do we address this potential signif-
icant issue?

RADIOCARBON DATES AS DATA?

John Rick (1987) has posed an important
question: Why do archaeologists have such
a surprisingly limited vision about the
greater potential of radiocarbon dating
and its relevance to our understanding of
the human past? To be sure, '*C dates have
been invaluable for anyone wishing to as-
sign a meaningful age to specific archacolog-
ical remains. But why, Rick wondered, have
archaeologists so commonly overlooked the
implications of larger scale distributions of
"C dates to frame reasoned conclusions
about the past?

Exploring the complex linkages between
14C dates and human occupational pat-
terns, Rick (1987: 55-58) likened an indi-
vidual '*C date to a “self-dated artifact,”
meaning that each ““cultural” radiocarbon
date ““presumably represents human activi-
ty at that point in time [and] they can be
directly compared to each other” (see
fig. 16.2). He argued that analyzing very
large samples of culturally relevant '*C
dates can pinpoint gaps in our knowledge,
serve to focus additional research, and pro-
vide a potentially effective way to assess
macro-temporal and regional patterning.
Why not, Rick succinctly suggested, view
“dates as data?”

THE “C HisTOGRAM

Why indeed?
Literally tens of thousands of '*C dates
are available today to document the archae-
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Fig. 16.1. The probability distribution of the 2005 Dataset, comprised of 116 radiocarbon dates

available from St. Catherines Island; only '*C dates processed prior to December 2005 are included in

this histogram.

ological record around the globe. But, to
underscore Rick’s central point, archaeolo-
gists are only beginning to explore the em-
pirical theoretical implications of tracking
radiocarbon dates on a grand scale.

The term histogram now seems firmly
embedded in the radiocarbon literature to
describe a rather broad range of graphic
displays, each depicting the probability dis-
tribution of a suite of '*C dates over time
(Dye, 1995: 851); a few of these '*C histo-
grams employ archaeological dates, but this
method is also extensively applied to global
climatic change, including the study of Ho-
locene sea levels (Geyh, 1980) and solar cy-
cles (Fairbridge and Hillaire-Marcel, 1977).

With respect to archaeological histo-
grams, the number of '*C dates can never
be translated directly into human popula-
tion figures. But a growing number of in-
vestigators feel that large samples of appro-
priately selected radiocarbon samples have
the potential to provide proxy measures re-
flecting past human population size and
density; that is, charting the variations in
the peaks and valleys within a radiocarbon
histogram can be interpreted as reflecting
the ““relative magnitude of occupation’ or

another cultural trait of interest (such as the
introduction and spread of agriculture; see
Berry, 1982: 120; Rick, 1987: 56; Dye and
Komori, 1992; McFagden et al., 1994).

In an early application of this approach,
Haynes (1969: 710-711) used the frequency
of radiocarbon dated sites across time to
illustrate increasing occupation evidence
for the Late Paleoindian period. Berry
(1982: 120, figs. 3 and 20) employed histo-
grams of radiocarbon dated cultural re-
mains from the southern Colorado Plateau
and southern Basin and Range to track the
“relative probability of occupation through
time”’, changing human population densi-
ties, and the probable introduction of maize
in these two regions (see fig. 16.3). Frison
(1991: fig. 2.5) has plotted a histogram
showing the age distribution of several hun-
dred '*C dates from Wyoming, noting that
“the radiocarbon date record suggests sig-
nificant ecological and cultural develop-
ments that coincide with the increase in
the numbers of radiocarbon dates” (1991:
26). Ames (1991) and Maschner (1991) con-
structed “population growth curves’ plot-
ting calibrated radiocarbon dates from the
southern Northwest coast; Chatters (1995)



2008

704

60}

504

40 4

304

Number of Dates

204

10

16. ADDRESSING VARIABILITY IN POOLED RADIOCARBON RECORD 437

P o) 2 2% e 25 %

6 7 8 9

10 11 12 13 14 15 16 17 18 19 20

Thousands of Years Before Present

Fig. 16.2. The distribution of (uncorrected) radiocarbon dates (n = 328) from the Peruvian coastal
preceramic (solid line), with 95% confidence intervals indicated by the dashed line (after Rick, 1987:

fig. 3).

assembled a similar histogram using '*C
dates from pithouse floors and floor feature
contexts on the Columbia Plateau (see
fig. 16.4). Radiocarbon histograms, many
of them incorporating hundreds of '*C
dates, have also been used to investigate
a broad range of natural and cultural phe-
nomena, including population change in
Peru and Polynesia (Rick, 1987; Dye and
Komori, 1992; McFadgen et al., 1994), the
spread of agriculture and changes in habi-
tation intensity in Hawai’i (Allen, 1992;
Dye, 1995), and changes in settlement pat-
terning and land use in New Zealand
(Streck, 1992; McFadgen et al., 1994).

StocHASTIC DISTORTION EFFECTS IN THE
CALIBRATION CURVES

The earliest applications of '*C histo-
grams in archaeology simply plotted the

mean tendency (generally expressed as un-
calibrated radiocarbon years B.p.) in a large
series of '*C dates, disregarding the associ-
ated error terms (e.g., Berry, 1982: figs. 3
and 21; Rick, 1987: figs. 2-9, Frison,
1991: fig. 2.5; Chatters, 1995: fig. 3). But
as the magnitude of the de Vries effect be-
came evident (e.g., De Vries, 1958; Stuiver
and Reimer, 1993), raw radiocarbon dates
were more commonly “‘calibrated” accord-
ing to the various, evolving tree-ring chro-
nologies; these ““‘corrected” central tenden-
cies (expressed as cal Ap./B.Cc.) were often
subsumed into histogram bars, without
concern for variability measures (e.g.,
Maschner, 1991: fig. 3; Ames, 1991: fig.
2). Today, we have a powerful array of sta-
tistical tools that allow the investigator to
sum the calibrated probability distribution
by year across samples numbering in the
hundreds. As noted in previous chapters,
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Histograms showing the probability distributions of (uncorrected) radiocarbon dates

from the southern Colorado Plateau (n = 151) and the southern Basin and Range (n = 133). The small
x’s indicate the probable introduction of maize into both provinces (after Berry, 1982: fig. 3).

all '*C data employed in the present mono-
graph have been calibrated and analyzed
according to the protocols set out in CA-
LIB 5.0 (Stuiver and Reimer, 1993; Stuiver
et al., 2005).

We now understand that the very process
of calibrating '*C dates itself creates a po-
tential problem because the radiocarbon
timescale is not actually linear (see
fig. 16.5). In fact, the slope of the distribu-
tion of calibrated '"“C dates can become
quite irregular due to the interaction of
the changing slope of the calibration curve

and the stochastic distribution of counting
errors (McFagden et al., 1994: 221). The so-
called calibration stochastic distortion
(CSD) effect tends to deplete the number
of 'C dates/calendar year on those parts
of the calendrical timescale corresponding
to gentle slopes of the calibration curve and
increase the numbers of dates where the
slopes are steep (e.g., Geyh, 1980; Stock et
al., 1989; Stuiver and Reimer, 1989). That
is, because some time spans are represented
by flat spots on the curve, the conversion of
the BP. date to calendrical years leads to
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Fig. 16.4. The probability distribution of radiocarbon dates (n = 52) from excavated housepit
floors from the Columbia Plateau (after Chatters, 1995: fig. 3).

a wide age range, even if the B.pr. date has
a small sigma (Stuiver and Reimer, 1989:
823). But for those time periods character-
ized by a steep gradient in the calibration
curve, even B.P. dates with a medium sigma
may generate a more precise date in sidereal
years.

In other words, there are ‘““good” and
“bad” time spans for calibrating '*C dates
(Evin et al., 1995; Aurenche et al., 2001:
1999-1201, fig. 9). In figure 16.5, we have
denoted the various “good” and “bad” in-
tervals during the time span from cal 1000
B.C. to cal A.D. 1 for terrestrial '*C samples.
The time intervals at cal 900 B.c—750 B.C.,
cal 400-300 B.c., and cal 200 B.c—A.D. 1 pro-
vide especially precise calibration of terres-
trial samples, but the intervals at cal 750
B.c—600 B.Cc. and cal 300 B.c—200 B.C. provide
relatively imprecise calibration for terrestri-
al dates.

This means that even in a uniformly dis-
tributed series of terrestrial B.p. dates, the
resulting calibration curve can contain a se-
ries of spurious peaks and troughs—creat-
ing a stastistical topography that could
readily be confused with behavioral pat-
terning in a histogram comprised of cali-
brated cultural radiocarbon dates. McFag-

den et al. (1994: 221), for instance, have
commented on the “‘strange results’ created
by the CSD effect on 'C histograms array-
ing the chronology of New Zealand prehis-
tory, particularly in datasets comprised of
both terrestrial and marine dates. Stuiver
and Reimer (1989: 823) conclude that such
distortion within '*C histograms is “un-
avoidable, even with the most precise math-
ematical procedure and high-precision '*C
dating.” For this reason, we will attempt to
monitor the calibration stochastic distor-
tions in the comparisons below.

CSD effects, it turns out, are consider-
ably more extreme in the terrestrial calibra-
tion curves than for the marine calibrations
(McFagden et al., 1994: 226). Figure 16.6
demonstrates this relationship by compar-
ing the calibration curves for marine and
terrestrial '*C samples over the past
5000 years (Hughen et al., 2004; Reimer et
al., 2004). Two important points emerge.
The most obvious difference between the
two curves is the disparity in calibrated
age between samples processed on marine
shell and terrestrial carbon samples; marine
samples consistently produce more ancient
calibrated results than their terrestrial
counterparts. This result is, of course, due
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Fig. 16.5. Curve of calibration between cal 1000 B.c. and cal A.D. 1, showing good and bad periods

for precise calibrated radiocarbon dating.

to the “‘reservoir effect’” caused by ancient
carbonates in the marine ecosystem (as dis-
cussed in detail in chap. 13).

Figure 16.6 also demonstrates the differ-
ences in shape between the respective cali-
brations curves: Whereas the terrestrial
curve has a jagged outline, the marine cali-
bration curve is relatively smooth, ap-
proaching linearity in places. The more jag-
ged the curve, the more pronounced will be
the calibration stochastic distortion effects.
In simple terms, then, we expect that where-
as the calibration of marine samples should
produce only minimum calibration distor-
tions, calibrating terrestrial samples can be
expected to involve numerous good and
bad results, amplifying the degree of sto-

chastic distortion (and hence creating spu-
rious peaks and troughs in the resulting
probability distributions).

In the following discussion, we will at-
tempt to consider the degree of distortion
involved in the various marine and terres-
trial samples available from St. Catherines
Island.

SAMPLING B1ases IN '*C HisSTOGRAMS

“All things being equal, more occupation pro-
duces more carbon dates.”
John Rick (1987 56)

“The assumption that the distribution of ra-
diocarbon dates accurately measures ‘the rel-
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Fig. 16.6. Comparison of the terrestrial and marine calibration curves over the last 5000 years.

ative intensity of cultural activity’... is so im-
plausible as to require no specific refutation.”
Jeffrey S. Dean (1985: 704)

The use of '*C histograms has received
decidedly mixed reviews in the archaeolog-
ical literature, and even proponents stress
the importance of maintaining quality con-
trols and standards of consistency in such
large-scale chronometric research (e.g.,
Plog, 1985: 127-128; Rick, 1987: 57-58).

Numerous formation processes cloud the
relationship between the human occupa-
tional intensity and the number of potential
14C samples. Longer burning fires and the
intentional burning of vacant structures, for
instance, can systematically skew the
amount of charcoal available for dating
(Dean, 1985: 704-705). Long-distance trans-
port and field processing can reduce the
number of datable marine shells within

a midden (Bird et al., 2002, 2004b). Chang-
ing sea levels can dramatically reduce the
number of potentially datable samples at
lower elevations (Rick, 1987: 56). Differen-
tial preservation can discriminate against
sites constructed during different periods
and against older dates in general (e.g.,
bones disappearing from deposits and hence
unavailable for dating).

There is also the issue of so-called aber-
rant dates, age estimates that differ signifi-
cantly from archaeological expectations or
conflict with other available age determina-
tions. Some investigators simply ignore
such dates, and others present arguments
explaining why certain dates are aberrant.
Still others propose and pursue specific re-
search programs to explain how such aber-
rant dates arise, and what should be done
about them; Schiffer’s (1982) approach to
the “old wood problem” in radiocarbon
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and dendrochronological dating is particu-
larly noteworthy. The prehistoric events
and processes that generate datable materi-
als are numerous, but knowable. But it re-
quires a thoughtful appraisal of circum-
stances governing the distribution and
abundance of potentially datable materials.

Investigator bias remains a huge issue in
large-scale chronometric projects, and ra-
diocarbon histograms will always reflect
the activities of the archaeologists who gen-
erated the samples. Some temporal periods
and some regional will always have been
more thoroughly investigated than others,
and sites of some time periods are more
easily identified than others. Stock et al.
(1989: 169) have warned of the dangers in-
volved in selecting '*C dates that accord
with “preconceptions’ of the geological or
archaeological past, especially when dealing
with large samples of '*C dates. As Plog
(1985: 129) put it, unless this potentially
serious distortion bias can be effectively ad-
dressed, the radiocarbon record ‘‘becomes
one of [modern] archaeological activity as
much as that of prehistoric peoples.”

We also agree with Dean (1985: 704),
who correctly cautions that “‘the equation
of peaks and valleys in the dated sites’ curve
with occupation and abandonment remains
an untested hypothesis.” Sometimes, the
peaks can result from an archaeological em-
phasis on large, well-preserved ruins. Simi-
larly, when compiling his database of pit-
house features on the Southern Plateau,
Chatters complained that a “‘fascination
with the inception of sedentism has led
[the] researcher to emphasize earlier pit-
houses” (1995: 355). Troughs in radiocar-
bon histograms can easily result from
a “lack of archaeological interest”, “‘sys-
tematic archaeological neglect”, and the
presence of undated sites containing poorly
understood or intermediate ceramic types
(Dean, 1985).

Despite the recognition of the potential
skewing effects of various temporal, geo-
graphical, and geomorphological biases,
we think that John Rick (1987) was basical-
ly correct when he argued that ““despite in-
tervening biases, I assume that the number
of dates is related to the magnitude of oc-
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cupation, or the total number of person-
years of human existence in a given area’
(Rick, 1987: 55). This is why, throughout
the rest of this chapter, we explore the im-
plications of '*C histograms drawn from
the archaeological record of St. Catherines
Island.

4C DATING AND QUALITY
CONTROL ON
ST. CATHERINES ISLAND

We now return to consider the peaks and
troughs evident in the original dataset of
116 radiocarbon dates available from cul-
tural contexts on St. Catherines Island (the
so-called 2005 Dataset; see fig. 16.1). As
a first step in addressing this variability,
we have partitioned the overall '*C dataset
(in fig. 16.1) by context, dividing the avail-
able radiocarbon determinations into
“mortuary” and “midden” subsamples.

By mortuary contexts, we mean those '*C
dates processed on charcoal or shell sam-
ples recovered from excavations in the var-
ious burial mounds on St. Catherines Is-
land. Figure 16.7 (upper) plots the
summed probability distribution from the
36 radiocarbon determinations from 11 buri-
al mounds on St. Catherines Island (South
New Ground Mound, Johns Mound, Marys
Mound, Cunningham Mounds A, B, C, D,
and E, Seaside Mounds I and II, and
McLeod Mound; see table 13.4 and chap.
20). Nearly 70 percent (25 of 36) of these
%C dates are based on charcoal samples
of chronostratigraphic significance (the pri-
mary humus level, a central log tomb, an
intrusive burial, etc); the shell dates derive
primarily from shell “caps” and shell-filled
pits located beneath (or within) the burial
mound proper. The probability distribution
plotted in figure 16.7 (upper) is a jagged,
basin-and-range configuration that reflects
a remarkable periodicity and contempora-
neity between events that took place in nu-
merous and widespread mortuary features
(sece Thomas and Larsen, 1979: 138-143).

The curve at the bottom of figure 16.7 is
strikingly different, reflecting the pooled
probability distribution from midden con-
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Fig. 16.7. The probability distribution of the 2005 Dataset, the initial sample of 116 radiocarbon

dates available from St. Catherines Island, partitioned into mortuary and midden subsamples; only *C
dates processed prior to December 2005 are included in these histograms.

texts—a total of 80 radiocarbon samples
collected from refuse deposits in 28 distinct
sites on St. Catherines Island (table 13.4);
keep in mind that our original sample of
4C determinations (the 2005 Dataset) in-
cludes only radiocarbon dates processed
prior to December 2005. Each nonmortu-
ary site consists of one or more aboriginal
shell middens, all likely associated with res-
idential base and task group accumulations
(see chap. 20).

The probability distribution defined by
these shell midden dates differs from mor-
tuary curve in several ways. Unlike the
burial mound data, which was heavily
skewed towrd the St. Catherines period
and older contexts, the midden sample is
dominated by Irene period occupations.
As a result, the shell midden curve is also
considerably smoother than the mortuary
profile, reflecting (1) an increased sample
size (more than double), (2) a more ““‘con-
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tinuous” distribution of the midden dates,
and (3) the fact that nearly 90 percent (70 of
80) of the “midden” dates are processed on
marine shell samples (which, as discussed
above, generate a much smoother marine
calibration curve than its terrestrial coun-
terpart).

Despite this trend, the composite distri-
bution of "C dates from midden contexts
contains some very significant gaps (espe-
cially prior to cal A.p. 1 and during discrete
gaps at cal A.p. 400, cal A.p. 800, and cal A.D.
1300). These intriguing patterns beg two
significant (and conflicting) questions:

® Do the “peaks” and “‘valley” in the pooled
probability profile of the available sample of
these 116 radiocarbon dates accurately repre-
sent the population of potential '*C dates on
St. Catherines Island or

® Do these statistical distributions merely re-
flecting our capricious sampling of the radio-
carbon record?

Given the differing implications of these
two questions, we have decided to decon-
struct our own motives in sampling the ra-
diometric record of St. Catherines Island.
Why did we elect to run certain samples
and to bypass others? Was there an under-
lying strategy that guided our selection of
radiocarbon samples for dating? Or did
we just submit '*C samples on a haphazard
basis?

The answer likely lies somewhere be-
tween the extremes of deliberate strategy
and haphazard choice. In reflecting across
our three decades of archaeological re-
search, I can isolate two rather different
sampling strategies that conditioned our se-
lection of radiocarbon dates from the ab-
original sites on St. Catherines Island:

® We attempted to pinpoint chronostratigraphic
central tendencies

® We also tried to define the temporal range of
ceramic variability.

In the next two sections, we will consider
these alternative approaches to radiocar-
bon dating and explore the implications for
conditioning (and biasing) the overall prob-
abilistic distribution of the available '*C
dates.?
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SEEKING CENTRAL TENDENCIES
IN CHRONOSTRATIGRAPHY

The first project by the American Muse-
um of Natural History on St. Catherines
Island focused on mortuary archaeology,
pursuing four interrelated objectives:

® To discover and map the surviving aboriginal
burial mounds on St. Catherines Island

® To define the chronostratigraphic sequences
within each mound

® To reconstruct the mortuary behaviors that
played out within each mound

®* To obtain significant samples of ancient ab-
original human remains for bioarchaeological
analysis.

We discuss three of these objectives—the
archaeological survey, the reconstruction
of ancient mortuary patterning, and the re-
sults of bioarchaeological analysis—else-
where in this volume (and the reader is re-
ferred to chaps. 24 and 32). For present
purposes, let us focus on the chronostrati-
graphic objective, which directly condi-
tioned how we selected samples for radio-
carbon dating.

Throughout our earliest archaecological
research program on St. Catherines Island,
we attempted to define the chronology and
stratigraphy in the various mound sites of
the Refuge-Deptford mortuary complex
(Thomas and Larsen, 1979; Larsen, 1982).
We did this by applying a relatively
straightforward field strategy: dig a couple
of strata-pits to expose the stratigraphic se-
quence, define the chronostratigraphic
units involved, and estimate their respective
ages (using absolute dating techniques and/
or assemblages of associated time-markers,
generally projectile points and/or pot-
sherds). Once a workable stratigraphic se-
quence had been established, we expanded
outward from the initial test pit(s) to ex-
plore the laterally variability within each
stratigraphic unit.

Our investigations at Cunningham Mound
E (9Li28) show how this strategy played out
in practice (see fig. 16.8). We began by exca-
vating two chronostratigraphic units, posi-
tioned slightly off center; we hoped that
these two test pits would allow us to develop
an understanding of the basic mound stra-
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tigraphy without destroying the central fea-
ture, if present. These initial soundings ex-
posed the basal (sterile) substratum (Unit I)
beneath the primary humus (Unit II), which
was cut by several barrow pits. The mound
fill (Unit III) was subsequently added, and
a secondary humus layer (Unit IV) devel-
oped across the mound surface. Covering
the entire mound surface was Unit V, back-
dirt from a University of Georgia text pit
dug in the early 1970s (Thomas and Larsen,
1979: 75-78).

Because potsherds were absent from the
fill at Cunningham Mound E, we had little
guidance about the age of the mound de-
posits. This is why, on the basis of this ini-
tial exposure, we processed two charcoal
samples recovered from Unit II, the pri-
mary humus, which was burned some-
time prior to construction of Cunningham
Mound E:

(UGA-1559) 1440 = 60 B.P.
cal A.D. 440-680

(UGA-1561) 1430 = 60 B.P.
cal A.p. 440-760

These two determinations are statistically
the same (at the 95% level, t = 0.014), and
the mean pooled age of UGA-1559 and
UGA-1561 is 1435 = 42 radiocarbon years,
which corrects to a two-sigma age of cal A.D.
550-660. The mean pooled '*C age is a bet-
ter measure of central tendency because (1)
the averaged date more accurately estimates
the central tendency of the event being in-
vestigated and (2) the range of variability is
reduced (from two-sigma estimates of 240
and 250 radiocarbon years to a new esti-
mate spanning only 110 radiocarbon years,
at the two-sigma level). The pooled '“C age

The primary stratigraphic profile at Cunningham Mound E (after Thomas and Larsen,

effectively estimates the maximum age of
the mound, and with this knowledge in
hand, we decided to expand the excavation
to expose the major east—west stratigraphic
profile (Thomas and Larsen, 1979: 75-78).

As it turns out, these two radiocarbon
determinations (UGA-1559 and UGA-
1561) from Cunningham Mound E belong
to a cluster of six statistically identical *C
dates from five different mound sites, and
the pooled age estimate for all of these Wil-
mington period mortuary events is cal A.D.
540-640. Subsequent mortuary activity
then drops off sharply until about cal A.D.
1000 (the middle of the subsequent St. Ca-
therines period). Looking more closely at
the mortuary data, we see that two of these
dates come from Seaside Mound I: UGA-
112 was processed on charcoal from a log
associated with an intrusive ovoid burial
pit; UGA-1826 dates marine shell recovered
from Feature 15 (a postmound midden).
The Cunningham Mound C date (UCLA-
1997A) was processed on charcoal con-
tained within Feature 1 (a hearth associated
with intrusive Burial 1). The Cunningham
Mound D date (UCLA-1997D) and the two
dates from Cunningham Mound E (UGA-
1559 and UGA-1561) come from charcoal
contained in the primary humus. These six
dates are statistically indistinguishable,
with a mean pooled age of cal AD. 540
640. This spike is clearly evident in the plot
of mortuary dates in figure 16.11, below,
comprising 16 percent (6 of 38) of the avail-
able mortuary dates from St. Catherines Is-
land.

We employed similar procedures when
assessing central tendency during the exca-
vation and analysis of the 122 midden sites
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tested during the island-wide survey. Site
9Lil170, for instance, is a small (but very
dense) concentration of decomposing oys-
ter shell. We processed two “C determina-
tions on Mercenaria recovered in associa-
tion with Irene Complicated Stamped
sherds:

(Beta-21396, Mercenaria) 740 = 70 B.P.
cal A.p. 1330-1620

(Beta-21395, Mercenaria) 580 = 60 B.P.
cal A.p. 1470-1700

These two radiocarbon dates are statistical-
ly the same (at the 95% level, 1 = 2.60), and
their mean pooled radiocarbon age is 649 =
49 radiocarbon years B.P. The calibrated age
of this pooled sample (cal A.p. 1450-1650)
provides a superior estimate—meaning
more accurate and less variable—than the
individual dates taken individually. Cou-
pled with the time-compatible ceramic asso-
ciations, these two '*C dates allowed us to
define an Irene period component at
9Li170. This was a critical analytical step
because we now know the relative age of
the seasonality results from Mercenaria thin
section (chap. 17) and also how to group
the zooarchaeological identifications (chap.
22).

We discuss our field strategy at Cunning-
ham Mound E and 9Li170 in some detail,
because this procedure typified the selection
of most '*C dates that comprise the 2005
Dataset (figs. 16.1 and 16.7). In this sam-
pling strategy of seeking out statistically
identical '*C determinations as chronostra-
tigraphic keys to understanding the mortu-
ary and midden sites, we often processed
multiple dates on synchronous clusters of
cultural events in the past. Working site
by site, we gradually built up an under-
standing of the chronology and cultural se-
quence of St. Catherines Island.

By concentrating on these central tenden-
cies, we also (inadvertently) created a radio-
carbon record heavily skewed toward mul-
tiple, redundant, and tightly clustered '*C
dates. This sampling design certainly facili-
tated our understanding of the island
chronostratigraphy, but it also contributed
to the distinctive peak-and-trough structure
evident in the resulting '*C histogram. In
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other words, this sampling strategy (under
repeated sampling) should result in summed
probability distributions characterized by
numerous peaks (defined by statistically in-
distinguishable samples), separated from
one another by large gaps (valleys).

DEFINING TEMPORAL RANGES OF
CERAMIC TIME-MARKERS

We used radiocarbon dating in a very dif-
ferent way in chapter 15, where our objec-
tive was to compare the available ceramic
and 'C chronologies of St. Catherines Is-
land. To do this, we processed a large num-
ber of radiocarbon dates to fine-tune the
age ranges of the major temporal types in-
volved in the northern Georgia coastal
chronology (DePratter, 1979a, 1991).

For each temporal period, we selected
several relatively unmixed ceramic assem-
blages, then processed one or more associ-
ated charcoal or shell '*C samples to deter-
mine the absolute age. Several dozen
radiocarbon dates were processed in this
fashion, and chapter 15 summarizes the
chronological implications of this testing.

To understand whether the sample selec-
tion process has biased the overall pool of
available '*C dates from St. Catherines Is-
land, we must look more closely at the the-
ory of stylistic change in ceramic assem-
blages. For decades, archeologists have
relied on the seriation model to place stylis-
tically defined assemblages into a relatively
chronological sequence and, although the
term ‘“‘seriation’ is not commonly heard in
the contexts of coastal Georgia archaeolo-
gy, the northern Georgia coastal ceramic
sequence was clearly developed within in
this framework. Antonio Waring (1968a:
figs. 70 and 71), for instance, plotted em-
ployed seriation-style diagrams in his anal-
ysis of St. Simons and Deptford period
ceramics at the Bilbo site, plotting the exca-
vation-unit ceramic frequencies for fiber-
tempered and sand-tempered (Deptford)
wares. Although DePratter (1979a, 1991)
does not explicitly discuss seriation as
a chronological tool, it is clear that the un-
derlying logic is critical in the definition of
the northern Georgia coastal chronology.



2008

At its most basic level, seriation is a scal-
ing technique designed to produce a formal
arrangement of units, the significance of
which must be inferred (Dunnell, 1970:
305): ““Can we order this set of objects or
places according to their relative ages,
based on their physical characteristics?”
(Braun, 1985: 509). When employing the
basic seriation model, the analyst must
decide (1) the dimension along which the
units are to be arranged (usually time) and
(2) define some unambiguous way to rank
the units so they can be ordered along that
dimension (Marquardt, 1978: 258). When
several temporal types are involved, these
distributions are conventionally expressed
graphically with the groups (such as prove-
nience units) in horizontal rows and the
classes (such as ceramic types) as vertical
axes. For decades, such seriation diagrams
have helped archaeologists develop local ce-
ramic sequences by archacological samples
from the same cultural tradition in the or-
der that produces the most consistent pat-
terning (Rouse, 1967: 157).

Seriation curves typically assume a char-
acteristic form, termed by James A. Ford
(1962) as basically “battleship-shaped”
(see fig. 16.9). By arranging the temporal
types into lozenge-shaped curves, one can
define a relative chronological sequence,
based on the following key assumption:
“A sharply defined type will first appear
in small frequencies; with the passage of
time it will achieve a peak of popularity
and then fade away. ... The popularity cycle
is a most useful phenomenon, for it serves
as a rather sensitive measure of the passage
of time” (Ford, 1962: 39; see also Rouse,
1939: 14; Ford, 1949: 407; Phillips et al.,
1951: 220). Here, we are not concerned with
the methods through which the various
temporal types have been defined or the
way in which these groups have been or-
dered. In figure 16.9, we illustrate the old-
fashioned method of ranking ceramic fre-
quencies on simple paper strips (after Ford,
1962); a number of more sophisticated
quantitative approaches to seriation dia-
grams are likewise available (e.g., Kuzara
et al., 1966; Marquardt, 1978; Lyman et
al., 1998).
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In general, seriation studies work best
when all ceramic groupings tend to be of
comparable duration, when all ceramic
groups belong to the same cultural tradi-
tion, and when all ceramic groups must
come from the same local area (Phillips et
al., 1951: 223; Rouse, 1967: 162; see also
Dunnell, 1970: 311). But at the heart of all
seriation studies is the attempt to eliminate
every source of variability except variation
in time, and Ford (1962: 38) is quick to
emphasize that all “we are trying to do is
to construct a chronology that will accu-
rately serve as an accurate dating device.”

But an important point emerges here:
The seriation diagram is not itself a chronol-
ogy——ceramic chronologies must be in-
ferred from seriations, generally with the
assistance of stratigraphic and/or radiocar-
bon comparisons (Ford, 1949; Dunnell,
1970: 317; Braun, 1985: 509). In the present
context, we are interested primarily in the
process of assigning an absolute temporal
scale (in this case, derived through radiocar-
bon dating) to the relative timescale derived
by seriational and typological analysis of
archaeological ceramics.

Figure 16.10 illustrates the basic sam-
pling strategy employed when trying to
match ceramic and radiocarbon chronolo-
gies: To assign an absolute age to a ceramic
type, one generally processes appropriate
C samples that are associated with rela-
tively pure ceramic assemblages (i.e., those
representing the midships of the projected
battleship-shaped curve). By sampling the
“belly”” of the relative frequency distribu-
tion, one maximizes the chances of obtain-
ing '*C dates that reflect “the peak of pop-
ularity” for a given type (Ford, 1962: 39).
When selecting radiocarbon samples, one
generally “‘avoids the tails’ that overlap be-
tween temporally contiguous ceramic com-
plexes. Figure 16.10 (upper) plots the ““ide-
al” and ‘“‘suboptimal” temporal ranges on
a hypothetical seriation model.

Viewed another way, it is clear that the
characteristic battleship-shaped curve that
typifies seriation diagrams is effectively
a normal (Gaussian) curve, expressed as mir-
ror-image normal curves set vertically (see
Thomas, 1986a: 193-196; Zar, 1999: 76,
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Fig. 16.9. Seriation diagrams were once constructed by hand (literally). Frequencies of temporal
types were converted to percentages, then drawn on individual strips, which were then moved up or
down until they approximated a series of battleship-shaped curves (Ford, 1962: fig.8). This tedious and
subjective procedure has since been replaced by computer programs.

320). At the bottom of figure 16.10, we ar-
ray the same hypothetical seriation diagram
in terms of partially overlapping bell-
shaped curves. Because each normal distri-
bution has a disproportionate number of
variates clustering toward the midpoint,
we can visually express the sampling strat-
egy for associating radiocarbon dates with
ceramic types.

Regardless of the graphic model em-
ployed, it is clear that under repeated sam-
pling, the suite of radiocarbon samples pro-
cessed will result in numerous broad
plateaus (each corresponding to the tempo-

ral span of each major ceramic complex),
separated by statistically significant gaps
in the distribution. Under repeated sam-
pling, we expect that the summed probabil-
ity distribution of processed '*C determina-
tions should result in numerous broad
plateaus (each corresponding to the “peak
of popularity” reflecting the primary tem-
poral span of each major ceramic complex.
Each such peak (or plateau) is separated
from another by statistical valleys, each
represented by potential (but less desirable)
4C samples associated with ““transitional”
or “mixed” ceramic assemblages.
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Fig. 16.10. Two models for assigning '*C dates to changing artifact frequencies. In the seriation
model, artifact types were converted into percentage frequencies, then arrayed as battleship-shaped
curves. The preferred dating intervals cluster toward the belly of the seriation curves, avoiding intervals
with significant overlap between types. These same tendencies are also reflected in the normal (Gauss-
ian) model, in which artifact abundances are expressed as probabilistic frequency distributions.
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Fig. 16.11. The probability distribution of the 2005 Dataset, the 116 radiocarbon dates available

from St. Catherines Island; only "C dates processed prior to December 2005 are included in this
histogram. To facilitate discussion of this patterning in the text, the key gaps have been highlighted

and lettered.

To sum up, we believe that the very pro-
cess of selecting appropriate radiocarbon
samples to define the temporal range of ce-
ramic time-markers can introduce a signifi-
cant, nonrandom bias into the cumulative
14C histogram of all available radiocarbon
dates. This bias could readily result in peaks
that correspond to the middle range of a ce-
ramic type and a gap separating temporally
contiguous ceramic types.

GAP HUNTING: COPING WITH THE
PEAKS AND VALLEYS IN
4C HISTOGRAMS*

Given the now obvious biases resulting
from the two complementary sampling
strategies employed in processing radiocar-
bon dating during our archaeological re-
search on St. Catherines Island, I was wary
about assigning behavior meaning to the
peaks-and-valleys configuration of the
probability distribution evident in the
2005 Database, the suite of dates available
in early 2005 (figs. 16.1, 16.7, and 16.11).

Without doubt, the sample of 116 cultural
radiocarbon dates available to us in 2005
was heavily biased toward (1) selected be-
havioral events (including mortuary activi-
ties and deposition of individual shell mid-
dens) and (2) the central temporal span of
key ceramic complexes.

Although we agree with Rick (1987) that
radiocarbon peaks have cultural significance,
the question becomes whether the radiocar-
bon valleys mean anything. This is a classic
problem revolving around the meaning of
so-called negative evidence, whether the ob-
vious *C gap results from diminished hu-
man activities or sampling bias.

THE 2005 DATASET: DEFINING THE GAPS

To clarify these relationships, we have
highlighted each of the distinctive valleys
(or gaps) evident in the summed probability
distributions for the then available 116 ra-
diocarbon dates (fig. 16.11).

Gar A. THE S1. Stmons Per1oD (cal 3000—
1000 B.c.): Figure 16.11 shows an obvious
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lack of St. Simons period radiocarbon dates
(significantly below the one-sigma level of
the overall probabilistic distribution), with
gaps especially evident at cal 2500 B.c. and
cal 1500 B.c.

Gar B. THE REFUGE-EARLY DEPTFORD
Periop (cal 1000 B.c—200 B.C.): Although
a number of cultural dates appear during
this interval, a disproportionate number of
samples were run on charcoal (which could
have resulted from forest fires rather than
deliberate mortuary activities); midden
dates are extremely rare during the Refuge
and early Deptford periods.

Gap C. THE DEPTFORD—WILMINGTON
Bounpary (cal A.p. 400): A major gap in
the distribution of radiocarbon dates
marks the boundary between the Deptford
and Wilmington periods; this break is
statistically significant at the two-sigma
level.

GaP D. THE WILMINGTON—ST. CATHERINES
Bounpary (cal ADp. 800): A major gap
separates the distribution of radiocarbon
evidence spanning the transition between the
Wilmington and St. Catherines periods; this
break is statistically significant at the two-
sigma level.

Gapr E. THE ST. CATHERINES—IRENE
BounbpaRry (cal a.p. 1200-1300): A distinc-
tive (but not statistically significant) gap
defines the boundary between the St. Cath-
erines and Irene periods.

THE 2006 DATASET: CLOSING THE (GAPS?

Recognizing the potentially significant
implications of these observed probability
distributions, we decided (in March of
2006) to revisit the issue of *C dating on
St. Catherines Island. Looking over the
sample of 122 archaeological sites tested
during the island-wide survey, we asked
whether it was possible to generate radio-
carbon dates that would span the five target
gaps isolated above.

By this time, we had completed our com-
parison of the northern Georgia coastal ce-
ramic chronology against the 2005 Dataset,
the sample of 116 cultural radiocarbon
dates, and we observed that the distribution
of radiocarbon dates from St. Catherines
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Island was heavily biased toward the cen-
tral temporal range of each ceramic period
(such as mid-Wilmington period dates,
mid-St. Catherines period dates, mid-Irene
period dates, and so forth). Knowing this,
we worked through the corpus of data gen-
erated during the Island-wide survey, exam-
ining the site-by-site, unit-by-unit sherd fre-
quencies to find proveniences that might
balance out the biases introduced by previ-
ous radiocarbon dating exercises.

As clearly evident in figure 16.11, the ear-
liest occupational periods were dramatical-
ly underrepresented in the existing radio-
carbon database, so we targeted the St.
Simons and Refuge ceramic assemblages
for potential dating. But we also took note
of the yawning gaps that characterized the
radiocarbon profiles of the Deptford, Wil-
mington, and St. Catherines periods. Rath-
er than seeking out pure ceramic assem-
blages—those located amidships in the
classic battleship-shaped curves—we decid-
ed to isolate those transitional assemblages
that might span the gaps. So, despite the
introduction of such obvious biases into
the 2005 Dataset (those cultural '*C dates
processed prior to December, 2005), we still
believe that ceramic time-markers provide
the best clues for estimating the age of a ra-
diocarbon sample. In constructing the 2006
Dataset, we deliberately sought out the ap-
parent transitions between ceramic periods,
rather than the modal tendencies within each
period (as before).

After isolating a number of appropriate
ceramic assemblages, we then considered
how best to generate the new suite of radio-
carbon samples. During the 1980s, we fre-
quently returned to previously excavated
sites to obtain additional '*C samples from
the exposed sidewalls. We tried this strategy
during the 2006 resampling, but with only
mixed success. Because these test pits had
been excavated a quarter century before,
the sidewalls were generally slumped and
badly overgrown, and we worried about
the lack of precision involved with sidewall
sampling. Although we did recover a few
potential *C samples from standing side-
walls (as at 9Li230), we decided that a better
overall approach was to retrieve potentially
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Fig. 16.12.

The probability distribution of the 2006 Dataset, the 49 additional radiocarbon dates

from St. Catherines Island; processed in the attempt to close the gaps noted in the 2005 Dataset (see

figs. 16.1 and 16.7).

datable samples previously taken during the
island-wide survey testing.

A number of radiocarbon samples had
been collected during the 1977-1979 exca-
vations, and these samples are presently cu-
rated at the Fernbank Museum of Natural
History (Atlanta). Through the good of-
fices of Mr. Dennis Blanton (Curator of
Native American Archaeology at Fern-
bank), we obtained a number of charcoal
and marine shell samples for radiocarbon
dating. During the island-wide survey, we
had likewise saved all Mercenaria encoun-
tered during the site-testing period (in order
to conduct the seasonality study reported in
chaps. 17 and 18). These samples, along
with the rest of the paleoenvironmental col-
lection from St. Catherines Island, are now
curated at the Florida State Museum of Nat-
ural History (Gainesville). Working with
Ms. Donna Ruhl (Archaeologist and Ethno-
botanist in the Environmental Archaeology
Program), we selected a number of Merce-
naria recovered from the target prove-
niences within the island-wide survey.

The 2006 Dataset consists of an addition-
al 49 radiocarbon dates, sampled from 15

aboriginal midden sites on St. Catherines
Island (see table 16.1 and fig. 16.12). In
chapter 20, we discuss the specific sherd
counts associated with each radiocarbon
sample; for present purposes, we concen-
trate on the general strategy and rationale
for selecting each sample.

Gapr A. THE St. Simons PerioD (cal 3000—
1000 B.C.)

To address the paucity of radiocarbon
dates spanning the interval between cal
3000 and 1000 B.c., the 2006 Dataset con-
tains 15 additional samples from six archae-
ological sites, each sample apparently asso-
ciated with St. Simons period ceramic
assemblages.

St. Catherines Shell Ring (9Li231): As
part of the island-wide survey, we processed
two radiocarbon dates from Test Pit I at
9Li231 (then known as “Long Field Cres-
cent,” and now termed the ““St. Catherines
Shell Ring”). In March 2006, we returned
to 9Li231 to conduct much more intensive
archaeological investigations; with the gap-
hunting project in mind, we recovered and
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processed four additional radiocarbon sam-
ples on oyster shells clearly associated with
fiber-tempered ceramics (Beta-215821, Be-
ta-215822, Beta-215823, and Beta-215824).

9Lil137: Previously located on the rapidly
eroding bluff at North Beach, 9Lil137 has
since completely disappeared. The ceramic
assemblage is dominated by St. Simons and
Refuge period sherds (with a subsequent St.
Catherines presence). No radiocarbon dates
were previously processed on samples from
9Li137. In May 2006, we selected four Mer-
cenaria valves from those saved during the
previous excavations, emphasizing contexts
that would seem to span the St. Simons/
Refuge transition (Beta-217217, Beta-
217218, and Beta-217219).

Seaside Field (9Li252): This shallow
shell lens is probably the ““fiber-tempered
site”” mentioned in the University of Geor-
gia’s fieldnotes from 1969. Except for a sin-
gle Deptford sherd, the ceramic assemblage
is exclusively St. Simons Plain. Given the
scarcity of St. Simons period dates, we pro-
cessed two Mercenaria valves recovered
during our previous excavations (Beta-
217243 and Beta-217244).

9Li216: Three-quarters of the ceramic as-
semblage recovered from 9Li216 date to the
Irene period. But the basal levels of Test Pit
I contained a St. Simons ceramic assem-
blage and we processed two Mercenaria
samples from these contexts, in hopes of
dating the Late Archaic occupation at
9Li216. Based on associated sherd counts,
Beta-217228 and Beta-127229 could date to
either the Irene or St. Simons periods.

9Li197: This large site contains numer-
ous small shell mounds and surface scatters,
accumulating mostly during the Irene peri-
od. We previously processed two radiocar-
bon dates from 9L1197, one associated with
Irene ceramics and the other from a level
containing only St. Simons ceramics at
9Li197. We decided to run two additional
samples (Beta-218097 and Beta-218098), in
hopes of further pinpointing the age of this
St. Simons period occupation.

North Pasture 3 (9Lil71): This site, lo-
cated on the northern end of St. Catherines
Island, contained a broad range of aborig-
inal ceramics. As part of the island-wide
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survey, we had processed one radiocarbon
date associated with Savannah Cord
Marked ceramics. In May 2006, we submit-
ted a second sample (Beta-218094), a char-
coal sample apparently associated with Ref-
uge and St. Simons period diagnostics.

GAP B. THE REFUGE-EARLY DEPTFORD
PEerIOD (cal 1000 B.c—200 B.C.)

Whereas the Cunningham and Seaside
mound groups are spatially separated and
constructed in rather different habitats, the
2005 Dataset demonstrates a remarkable
contemporaneity in construction stages of
the two mortuary complexes. That is, al-
though the Refuge period spans about 6.5
centuries, virtually all of the demonstrable
cultural activities transpired during a very
brief interval (cal 600-750 B.c.), a cluster de-
fined by eight mortuary radiocarbon dates
from six different burial mounds. But a dis-
proportionate number of samples were run
on charcoal (raising the possibility that
such contemporaneity could perhaps reflect
widespread forest fires instead of deliberate
mortuary activities).

Because midden dates are extremely rare
during the Refuge and early Deptford per-
iods in the 2005 Dataset, we submitted ten
additional "*C samples to explore the na-
ture of this gap.

9Li228: This large site contains a ceramic
assemblage dominated by Refuge-Deptford
period diagnostics, with some Irene sherds
present as well. In the attempt to derive
chronometric age estimates from late Ref-
uge/early Deptford contexts we submitted
three Mercenaria for radiocarbon analy-
sis (Beta-217232, Beta-217233, and Beta-
217234).

Duncan Field (9Li225): This buried shell
lens produced a ceramic assemblage rang-
ing from the Refuge through the Irene per-
iods. Previously, we processed a radiocar-
bon date (Beta-21405, cal A.p. 460-780) on
Mercenaria associated with Wilmington
Cord Marked ceramics. In the gap-hunting
exercise, we submitted two additional Mer-
cenaria valves for radiocarbon dating (Be-
ta-217230 and Beta-217231), each clearly
associated with Refuge period ceramics.
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9Li235: This small site has limited sur-
face scatter, with a greater quantity of bur-
ied materials. In May 2006, we dated two
hard clams recovered in apparent associa-
tion with Refuge period ceramics (Beta-
217237 and Beta-217238).

9Li49: This site consists of several shell
scatters and concentrations exposed along
the eroding blank of a Holocene dune ridge.
The relatively sparse ceramic assemblage
consisted of six Refuge period diagnostics,
but a lone '*C determination from this site
(Beta-20829, Mercenaria) yielded a date of
cal A.p. 430-680 (much too late for the Ref-
uge Punctated and Refuge Incised sherds
recovered here). In an attempt to date the
Refuge occupation of 9Li49, we submitted
another Mercenaria valve.

Long Field 3 (9Li180): This small shell
concentration, tested in three excavation
units, produced only a single diagnostic
sherd (Refuge Plain). We processed two
AMS determinations on Mercenaria associ-
ated with this sherd (Beta-217220 and Beta-
217221), in the attempt to date the midden
context.

Gapr C. THE DEPTFORD—WILMINGTON
Bounpary (cal A.D. 400)

The 2005 Dataset indicates that statisti-
cally simultaneous burning and marine
shell harvesting took place throughout the
various mortuary contexts within the Cun-
ningham Mound group during the early
Deptford period (cal 360-120 B.c.); this
same sample of 116 '*C dates shows that
contemporary midden samples are entirely
absent (although subsequent survey and
testing might produce such determina-
tions). Then, following a hiatus of perhaps
2 or 3 centuries, the 2005 Dataset contains
a cluster of 11 radiocarbon dates from late
Deptford period contexts (cal A.n. 80-230),
involving five charcoal dates from five buri-
al mounds and six marine shell dates from
four midden sites.

The 2005 Dataset also indicates that a dis-
tinct valley separates the probability distri-
bution of '"C determinations associated
with these Deptford period events from
subsequent Wilmington-age components

NO. 88

on St. Catherines Island. During the Wil-
mington period, all detectable mortuary-re-
lated activities transpired within a single
century (cal A.p. 540-640), and the available
4C dates from midden proveniences like-
wise clustered around cal A.p. 600.

With these distributions in mind, the
2006 Dataset contains the following radio-
carbon samples, deliberately selected in the
attempt to fill the Deptford—Wilmington
gap.

North Pasture 1 (9Li238): This small
shell midden, located just north of Marys
Mound, contains mostly Refuge-Deptford
period sherds, with some Wilmington peri-
od ceramics present as well. We processed
four Mercenaria valves, two associated
strictly with Deptford period sherds and
two others associated with Deptford and
Wilmington sherds, in hopes of dating that
transition.

9Li196: This large site is located just
north of Cunningham Mound A, and the
ceramic assemblage is dominated by Wil-
mington sherds. We selected three samples
from the top, middle, and bottom of Test
Pit I (Beta-217225, Beta-217226, and Beta-
217227), attempting to define a stratigraphic
sequence and explore the internal variabili-
ty of an apparently pure Wilmington-age
midden.

South End Field (9Lil194): This site pro-
duced a ceramic assemblage dating mostly
to the Wilmington period, with a minority
Deptford component also present. We had
previously processed two '*C determina-
tions from 9Li194 (an oyster shell associat-
ed with an Irene period occupation and an-
other oyster sample associated with Wil-
mington period ceramics, but producing
a St. Catherines period age, cal A.D. 8§810—
1210). In 2006, we submitted two Merce-
naria valves for AMS dating (Beta-217223
and Beta-217224), each in apparent associ-
ation with Deptford and Wilmington age
ceramics.

Rice Field 1 (9Lil184): This small site
produced Wilmington and Deptford period
diagnostics. We submitted a single Merce-
naria for radiocarbon analysis (Beta-
21722), attempting to date the Deptford—
Wilmington transition.
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Gar D. THE WILMINGTON—ST. CATHERINES
Bounbpary (cal a.p. 800)

As noted above, all detectable Wilming-
ton period mortuary-related activities in the
2005 Dataset transpired within a single cen-
tury (cal Ap. 540-640), and the available
14C dates from midden proveniences like-
wise clustered around cal A.p. 600. A signif-
icant gap in radiocarbon dates also sepa-
rates the terminal Wilmington from initial
St. Catherines period occupations; specifi-
cally, the radiocarbon evidence suggests a 4-
century hiatus prior to the construction of
three St. Catherines period burial mounds.

In an attempt to fill this gap, we pro-
cessed seven additional dates in the 2006
Dataset, drawn from four different archae-
ological sites.

9Li233: This site produced primarily Wil-
mington period ceramics, including a num-
ber of Walthour Complicated Stamped
sherds; five additional sherds date to the
St. Catherines period. We processed one
Mercenaria sample (Beta-217235) in associ-
ation with St. Catherines ceramics and an-
other (Beta-217236), apparently associated
with Walthour Complicated Stamped (ear-
ly Wilmington) ceramics.

9Li230: The two excavation units at this
medium-sized site produced only 14 pot-
sherds, including seven Savannah Cord
Marked and Savannah Plain ceramics. At-
tempting to understand the temporal posi-
tioning of Savannah ceramics, we had pre-
viously processed two radiocarbon dates
(Beta-21398 and Beta-213399). In March
2006, Thomas returned to 9Li230 and col-
lected two additional '*C samples (Beta-
215819 and Beta-21520) from the standing
sidewalls of Test Pit I.

South End Field (9Li194): This site, dis-
cussed above with respect to Deptford and
Wilmington age ceramics, also contained
St. Catherines period sherds. We submitted
two additional Mercenaria valves (Beta-
218095 and Beta-218096), attempting to
date the Wilmington/St. Catherines transi-
tion.

9Li198: This small shell mound contained
mostly Wilmington ceramics, with some St.
Catherines sherds present as well. One radio-
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carbon determination was previously pro-
cessed from 9Li198 (Beta-20823), which ap-
pears to straddle the Wilmington/St. Cather-
ines transition. We processed two additional
Mercenaria samples from 9Lil98 (Beta-
218099 and Beta-218100), both associated
with Wilmington/St. Catherines ceramics.

GAP E. THE ST. CATHERINES—IRENE
Bounbpary (cal A.p. 1200-1300)

In the 2005 Dataset, a distinctive (but not
statistically significant) gap defines the
boundary between the St. Catherines and
the Irene periods.

9Lil169: This large site is located adjacent
to Seaside Mound II. The University of
Georgia tested several shell middens in this
area during the summer of 1970 (and we
have three radiocarbon dates from those
excavations, each dating to the Wilmington
and St. Catherines periods). As part of the
island-wide survey, we excavated six test
units in 9Li169, running three radiocarbon
dates (attempting to clarify the relationship
between St. Catherines and Savannah peri-
od ceramics). In 2006, we processed two
additional '*C samples (Beta-215812 and
Beta-215813) to further clarify the age of
Savannah ceramics on St. Catherines Is-
land.

Davy Field 1 (9Li189): This large site
consists of several concentrated subsurface
shell deposits in a rough linear alignment
running parallel to the marsh edge. The sev-
en test pits contained diagnostic Irene peri-
od sherds, in addition to a number of Sa-
vannah Check Stamped sherds. To examine
the relationship of late St. Catherines, Sa-
vannah, and Irene ceramic complexes, we
processed two Mercenaria values for '*C
analysis (Beta-215814 and Beta-215815).

Hayes Island (9Li1620): We will include
this additional excavation because of its po-
tential relevance to the probability distribu-
tion of radiocarbon dates on St. Catherines
and the potential role of sea-level changes in
addressing these gaps. Our excavations at
Hayes Island are briefly summarized in Ap-
pendix D. We submitted three radiocarbon
dates (Beta-215816, Beta-215817, and Beta-
215818) from this site, but the ceramic as-
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sociations were insufficiently clear to pro-
ject expected age ranges.

THE POOLED RADIOCARBON
RECORD: DO THE GAPS PERSIST?

We can now return to the fundamental
research questions posed in this chapter.
The summed probability distribution of the
first 116 cultural radiocarbon dates from St.
Catherines (the 2005 Dataset) displays a dis-
tinctive peak-and-valley configuration.

® The radiocarbon “‘peaks” certainly have cul-
tural significance, but the question arises of
whether the five major "*C gaps mean any-
thing.

® Does each gap represent an actual break (or
hiatus) in the radiocarbon record of St. Cath-
erines Island?

® Or do the gaps result from sampling bias?

Asnoted above, we pursued this question
by creating the 2006 Dataset, comprised of
an additional 49 'C samples (fig. 16.12),
each deliberately targeted to bridge a gap
in the radiocarbon record of St. Catherines
Island. To explore the larger implications of
these trends, we have also pooled the two
14¢C samples from St. Catherines Island. The
“Pooled Sample” (n = 165) combines both
the 2005 Dataset (n = 116) with the newly
generated 2006 Dataset (n = 49).

THE RADIOCARBON RECORD:
cal 3000 B.c—A.D. 1

For the time span representing the first
3000 years of human occupation on St. Cath-
erines Island, we recognized two intervals for
which radiocarbon evidence was rare or alto-
gether lacking: Gap A, The St. Simons Period
(cal 3000-1000 B.c.) and Gap B, The Refuge-
Early Deptford Period (cal 1000 B.c—200
B.C.). We can now discuss the new *C evi-
dence relating to both gaps.

St. StMoNs PErioD

The 2005 Dataset contains only a smat-
tering of '*C dates falling into the interval
spanning cal 3000-1000 B.c. During the re-
dating exercise, we located an additional 15
samples (from six archacological sites) that
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contained associated fiber-tempered cera-
mics. When submitting each sample for ra-
diocarbon analysis, we were quite confident
that the ceramic evidence adequately pre-
dicted a '*C age falling within the projected
temporal span of the St. Simons period.
Here are the results on a site-by-site basis
(see table 16.1).

St. Catherines Shell Ring (9Li231): Each
of the four samples submitted during the
2006 reanalysis produced '*C ages from
the early and middle St. Simons period, as
predicted (ranging between about cal 2500
B.Cc. and cal 1800 B.c.). These new dates are
fully consistent with the two radiocarbon
dates processed previously in conjunction
with the systematic transect survey.

9Lil137: The ceramic associations pro-
jected a St. Simons—Refuge period temporal
span and all three dates falling into the mid-
to late St. Simons period (roughly cal 2200
B.c—1500 B.C.).

9Li252: Although the two additional ra-
diocarbon samples were clearly associated
with St. Simons ceramics (plus a single
Deptford Check Stamped sherd), both pro-
duced age estimates falling into the St. Cath-
erines period. This is a surprising result be-
cause no clay-tempered sherds were recov-
ered at 9Li252, meaning that early sherds
were found deposited in a later shell midden.

9Li216: Based on ceramics associations
of mixed fiber-tempered and Irene period
ceramics, we projected that the two new
radiocarbon samples from 9Li216 could
date to either the Irene or St. Simons peri-
ods; both Mercenaria clearly date to the
Irene period.

9Li197: Based on the associated cera-
mics, we predicted a St. Simons age for Be-
ta-218098, but the results date to the Wil-
mington period. Although Beta-218097 was
associated with both St. Simons and Irene
period ceramics, the resulting date points to
the late Deptford/early Wilmington transi-
tion. In both cases, the '*C on Mercenaria
significantly postdated the apparently asso-
ciated ceramics.

9Lil71: We submitted a single charcoal
sample associated with St. Simons/Refuge
period ceramics. But the resulting "*C re-
sults date to the modern period, obviously
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pointing to root contamination (an ever
present problem with charcoal sample dates
on St. Catherines Island).

To summarize the results of the 2006 re-
dating of St. Simons period ceramics, we
submitted 15 additional '*C samples, each
one apparently associated with fiber-tem-
pered ceramics.

® Only 40 percent (6 of 15) of these determina-
tions fell into the expected age range.

® More than half of the marine shell samples
produced significantly later ages than the St.
Simons period ceramics from the same appar-
ent context.

® As documented below, none of the additional
34 samples associated with later ceramic types
produced St. Simons-age dates.

Clearly, there is a tendency for St. Simons
sherds to be commingled with marine shell
from a later time period.

Gapr B. THE REFUGE-EARLY DEPTFORD
PEr1OD (cal 1000 B.c—200 B.C.)

As noted above, shell midden dates are
extremely rare for this period. During the
2006 reanalysis, we submitted 10 Merce-
naria samples, each associated with Ref-
uge-Deptford period, hoping to close this
gap in the '*C record.

9Li228: The three new radiocarbon sam-
ples, each from the same excavation unit,
fell in perfect stratigraphic order, each dat-
ing mid-/late Deptford period (roughly cal
100 B.c.—cal A.p. 300).

Duncan Field (9Li225): We submitted
two additional Mercenaria valves for radio-
carbon dating (Beta-217230 and Beta-
217231), each clearly associated with Ref-
uge period ceramics. The results indicate
that both clams derive from a later Wil-
mington-age context (roughly cal A.p. 500—
700), which is well represented in other
parts of the site (with the earlier sherds in-
trusive into the later shell midden).

9Li235: We submitted two hard clams
recovered in apparent association with Ref-
uge period ceramics (Beta-217237 and Beta-
217238); but both Mercenaria dated to the
much later St. Catherines period (roughly
cal Ap. 1000-1200), confirming the previ-

ous results (that the ceramic assemblage is
a poor predictor of '*C dates at 9Li235).

9Li49: The recently submitted Merce-
naria sample (Beta-218101) is clearly asso-
ciated with Refuge punctated and Refuge
incised sherds); but it dates to the Irene pe-
riod (cal A.p. 1430-1620).

Long Field 3 (9Lil80): The two new
AMS determinations on Mercenaria associ-
ated with a Refuge plain sherd (Beta-
217220 and Beta-217221) make it clear that
the midden accumulated during the St. Cath-
erines period (roughly cal A.p. 900-1200).
A single clay-tempered sherd was recovered,
as were three sand-tempered, check stamped
sherds (which might belong to Savannah
series ceramics).

To summarize, we processed 10 addition-
al '*C determinations, attempting to fill the
cal 1000 B.c—200 B.C. gap in the radiocarbon
record.

® Three of these samples did indeed fall within
the middle and late Deptford period (cal 100
B.c—cal Ap. 300).

® The other samples dated to significantly later
time periods.

® One radiocarbon date (Beta-215818), unasso-
ciated with diagnostic ceramics, dates to cal
400-80 B.C.

® None of the additional 38 radiocarbon dates
associated with later ceramic groups fell into
this target range.

In other words, despite our best efforts,
Gap B, The Refuge-Early Deptford Period
(cal 1000 B.c—200 B.C.), remains a significant
hiatus in the cultural radiocarbon record of
St. Catherines Island. Except for the sam-
ples from 9Li228, all of the dated marine
shells apparently associated with Refuge/
Early Deptford period sherds accumulated
at a much later age. This apparently system-
atic error would seem to reflect the lack of
Refuge and early Deptford-age shell depos-
its (even in the presence of Refuge and
Deptford period ceramics).

Figure 16.13 plots the distribution of the
pooled sample of all cultural radiocarbon
dates that span Gaps A and B. Obviously,
the proportional number (roughly 33 of
165) for this interval is much smaller than
for later periods; this is why the probabilis-
tic topography falls well below the one-sig-
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Fig. 16.13. The pooled distribution of all cultural radiocarbon dates (n = 33) falling into the

interval cal 3000 B.c—AD. 1.

ma level (for the total, 5000-year sequence).
For the pre-cal A.p. 1 interval, figure 16.13
demonstrates that significant gaps persist
(at the two-sigma level): prior to cal 2460
B.C., cal 2420-2140 B.c., cal 1950-1590 B.C.,
cal 1330-1320 B.c,, cal 1130-1050 B.C., and
cal 400-396 B.c. The issue now becomes to
account for this irregular probability distri-
bution of radiocarbon evidence.

CouLD THESE GAPS IN THE DISTRIBUTION OF
14C DATES RESULT FROM CALIBRATION
StocHasTIC DisTorTION (CSD) EFFECTS?

To answer this question, we partitioned
the early dates in the Pooled Dataset ac-
cording to material being dated (because
of the two different calibration curves in-
volved). Figure 16.14 projects the (roughly
n = 20) pre-cal Ap. 1 marine '*C dates
against the master global marine calibra-
tion curve (Marine04) for this period, plot-
ted without correction for reservoir effect
(Hughen et al., 2004). As discussed earlier
in this chapter, the marine calibration curve
for this interval is characteristically smooth.
Although numerous (statistically signifi-
cant) peaks and troughs characterize the
pre-cal A.p. 1 marine shell "*C dates from
St. Catherines Island, figure 16.14 clearly
demonstrates that CSD effects are not re-
sponsible for this patterning.

Figure 16.15 arrays the comparable pat-
terning for the (roughly estimated n = 13)
pre-cal Ap. 1 nonmarine radiocarbon dates
against the master terrestrial calibration
curve (IntCal04) for this time period (Reim-
er et al., 2004). Despite the sawtooth ap-
pearance of this curve, the terrestrial cali-
bration curve for this time span has a rela-
tively constant slope, punctuated by short-
term intervals of alternating intervals of
steeper and gentler slope. With one excep-
tion, we can probably discount the impact
of significant CSD effects. But as noted pre-
viously (fig. 16.6), the terrestrial calibration
curve has an uncharacteristically flat distri-
bution between cal 800 B.c. and 600 B.c.,
denoting a particularly bad temporal span
for calibrating '*C dates. Note that a similar
flat spot is evident in the probability distri-
bution of archaeological dates at the same
time period; we suspect that calibration sto-
chastic distortions are likely operating here,
blurring the calendrical age conversations
during this interval. A second anomalous
portion of the terrestrial calibration curve
(at cal 300 B.c—200 B.c.) might be influenc-
ing the erratic probability curve of archae-
ological 'C dates, but this relationship is
less clear.

Thus, while we can detect some degree of
stochastic distortions in the later terrestrial
dates, we judge the impact of CSD effects to be
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Fig. 16.14. The pooled frequency distribution of all marine '*C dates (n = 20) for the temporal span
cal 3000 B.c—A.D. 1. The diagonal line is the global marine calibration curve for the same period, plotted
without correction for reservoir effect (Hughen et al., 2004).

relatively minor during the cal 3000 Bc—AD.
1 interval. Without doubt, then, we must
seek additional factors to account for the
overall peak-and-trough topography evi-
dent during this time span.

CouLp THE GAPS IN THE DISTRIBUTION OF '4C
DATES RESULT FROM CHANGES IN PATTERNS

oF HUMAN BEHAVIOR BETWEEN CcAL 3000 B.C.
AND AD. 1?

Previously (in fig. 16.7) we partitioned
the overall 2005 Dataset into mortuary
and midden subsamples. Now, adopting
a more fine-grained approach to the issues
at hand, we do the same for the target time
span covered by Gaps A and B.

In the upper half of figure 16.16, we plot
the probability distribution of the radiocar-
bon dates recovered from midden contents

for the cal 3000 B.c—A.D. 1 temporal inter-
val. Because each of the roughly 14 '#C
dates was processed on marine shell, we
can discount all CSD effects from the shape
of this curve (per the above discussion). Fig-
ure 16.16 (upper) also identifies the specific
archaeological sites from which these dates
were processed.

Three major peaks (at the two-sigma lev-
el) characterize the distribution of midden
marine shell dates during the target interval.
The first peak, cal 2540 B.c—cal 1900 B.C,,
includes all radiocarbon dates from the St.
Catherines Shell Ring (9Li231) and a single
"C date from 9Lil37.° After a gap of
roughly 4 centuries, a second spike (cal
1530 B.c—1350 B.C.) is comprised of two ad-
ditional dates from 9Li137. Then the radio-
carbon record is characterized by a length
gap in midden shell dates (cal 1350 B.c—120
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B.C.), including only the two dates from
9Li197. The final peak, which begins at
cal 120 B.c., includes the earliest date from
Hayes Island (9Li1620) and develops into
a large peak during the middle Deptford
period.

The bottom half of figure 16.16 presents
the probably distribution of roughly 19 ra-
diocarbon dates processed from mortuary
contexts on St. Catherines Island, which
stand in almost inverse relationship to the
midden dates discussed above. At the two-
sigma level, we see a single peak in mortu-
ary activity, ranging from cal 1740 B.c. to
A.D. 260 (with one-sigma peaks at cal 850
B.c—450 B.C. and cal 360 B.c—50 B.C.).”

It is clear that whereas the major of mor-
tuary determinations are terrestrial (char-
coal) dates, the six marine shell dates from
mortuary contexts cluster at the late end of
this dating spectrum—ranging from cal 800
B.c—470 B.c. (UGA-1554) through cal 340
B.c—A.D. 80 (UGA-1555).

On the basis of these '*C data, we can
make the following observations:

¢ Significant middens accumulated on St. Ca-
therines Island between roughly cal 2500 B.c.
and 1350 B.c.

Mortuary activities may have begun on St.
Catherines Island as early as cal 1740 B.c.
and a statistically significant cluster of mortu-
ary-related dates persists throughout the pre-
historic period.

Only 8 (of 123) marine shell radiocarbon dates
from St. Catherines fall into the interval cal
1350 B.c—120 B.Cc. Of these, only two marine
dates (Beta-20822 and Beta-21406) derive
from primary midden contexts. The remain-
ing six marine shell dates derive from mortu-
ary features, which apparently contain sec-
ondary deposits and perhaps reflect long-
distance transport.

With respect to the late St. Simons and early
Refuge-Deptford })eriods, we find that roughly
two-thirds of the '*C in the 2006 Dataset pro-
duce age estimates significantly later than the
apparently associated ceramic assemblages.
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Conversely, none of the radiocarbon dates as-
sociated with later ceramic periods produced
4C dates from the late St. Simons/early Ref-
uge-Deptford periods.

With respect to Gap A, The St. Simons

Period (cal 3000 B.c—1000 B.c.), we concluded
that despite our best efforts to fill the gap,

14C dates can only be consistently generated
across the first two-third of the St. Simons
interval (ca. cal 2500 B.c-1350 B.C), and
part of this distribution is uneven (esp. cal
1900 B.c—1530 B.C.). After about cal 1350
B.Cc., we find a 1000-year-long interval dur-
ing which marine radiocarbon dates are
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conspicuously lacking in our pooled sample
of radiocarbon dates (fig.16.13). This hiatus
continues through Gap B, The Refuge-Ear-
ly Deptford Period (cal 1000 B.c—200 B.C.
Only with the initial occupation of site
9Li1620 (ca. cal 400 B.c—80 B.c.) do shell
middens begin to accumulate on St. Cath-
erines Island again.

A second factor is operating here as well.
Many of the marine shell samples apparently
associated with St. Simons and early Refuge-
Deptford ceramics actually produce *C age
estimates for much later periods. This is a sys-
tematic error that seems to reflect a general
lack of shell deposits dating to the time span
from cal 1350 B.c. through about cal 200 B.c.
(despite the presence of fiber-tempered and
Refuge-Deptford period ceramics).

We believe that this hiatus in shell midden
deposition (an amalgam of Gaps A and B, as
defined above) is perhaps the major archae-
ological anomaly identified during our 3 dec-
ades of archacological fieldwork on St. Cath-
erines Island. In Part III, we will correlate
these chronometric findings with indepen-
dent evidence regarding archacological site
distributions and projected sea-level change.

THE RADIOCARBON RECORD:
cal Ap. 1-A.D. 1000

In the 2005 Dataset, radiocarbon evi-
dence was conspicuously lacking for the

transitions between major ceramic periods:
Gap C, the Deptford—Wilmington Bound-
ary (cal A.p. 400), and Gap D, the Wilming-
ton-St. Catherines Boundary (cal a.p. 800).
Figure 16.12 has already presented the
probability distribution resulting from the
2006 Dataset, and in this section, we
explore the implications of these additional
1C determinations (see fig. 16.17).

GaApr C. THE DEPTFORD—WILMINGTON
Bounbpary (cal A.D. 400)

In the attempt to close this gap in the
radiocarbon record, we submitted 10 addi-
tional '*C samples from contexts associated
with Deptford—Wilmington period cera-
mics (roughly cal A.p. 250-550).

North Pasture I (9Li238): None of the
four samples submitted falls into the target
temporal range. Three of the dates fall into
the later Wilmington period (cal A.p. 600—
800), and the fourth date (Beta-217239) in-
dicates a St. Catherines period context. This
is another case of older potsherds being de-
posited with shell midden of a more recent
age.

9Li196: The three Mercenaria submitted
for dating—each associated with Deptford—
Wilmington period ceramics—occur in
well-defined stratigraphic context and fall
precisely within the target range of cal A.D.
300-650.
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South End Field (9Li194): Although they
were also apparently associated with
a mixed assemblage of Deptford—Wilming-
ton ceramics, the two Mercenaria from
9Li194 date from the late Wilmington peri-
od (cal A.p. 700-900).

Rice Field 1 (9Li184): Beta-217222 dated
a Mercenaria found in association with
Deptford and Wilmington ceramics. The re-
sulting age determination, cal A.p. 660-900, is
consistent with the late Wilmington period.

To summarize, we submitted 10 additio-
nal'*C samples, each selected to produce
a radiocarbon date spanning the transition
between the Deptford and Wilmington per-
iods (roughly cal a.p. 400).

® Only two of these dates (both from 9Li196)
fell into the target interval.

® With only a single exception, the additional
dates consistently indicated a later Wilming-
ton period age (the exception, Beta-217239,
dated even later, to the St. Catherines period).

® Beta-218098, associated with St. Simons cera-
mics, produced a marine shell date falling on
the extreme margin of Gap C (cal A.p. 400—
700).

Clearly, Gap C, the Deptford—Wilmington
Boundary (cal A.p. 400), persists despite the
redating reflected in the 2006 Dataset
(figs. 16.12 and 16.17). Below, we explore
possible reasons for this hiatus.

Gapr D. THE WILMINGTON—ST. CATHERINES
BounbpARry (cal A.p. 800)

Attempting to close the cal A.p. 800 gap,
we processed eight additional Mercenaria
and Crassostrea samples for '*C dating,
each mollusk associated with Wilmington
and St. Catherines period ceramics.

9Li233: The two Mercenaria samples
from this site provided age estimates within
the target range.

9Li230: Both oyster shell samples from
9Li230 produced acceptable '“C dates from
the Wilmington—St. Catherines period tran-
sition (Beta-215820 is slightly later).

South End Field (9Li194): Both oyster
shell samples from South End Field pro-
duced '"C dates spanning the Wilming-
ton-St. Catherines period transition (al-
though Beta-218095 is slightly later).

9Li198: One Mercenaria sample (Beta-
218099) provides an acceptable radiocar-
bon estimate from the Wilmington—St. Cath-
erines period transition; Beta-218100 de-
rives from a purely St. Catherines period
context.

To summarize, all eight of the newly sub-
mitted '“C dates provided age estimates
falling reasonably close to the Wilming-
ton—St. Catherines transition. Moreover,
five Mercenaria samples (Beta-217239, Be-
ta-217238, Beta-217221, Beta-217243, and
Beta-217244), each found in association
with earlier sherds—mostly from the St. Si-
mons and Refuge periods—provide accept-
able '*C dates falling into the range of Gap
D. One of the Hayes Island dates, without
adequate ceramic associations, likewise fell
into the Gap D interval. We now conclude
that Gap D, the Wilmington-St. Catherines
Boundary (cal A.p. 800), is effectively closed
(figs. 16.12 and 16.17).

We will now explore both Gaps C and D
in more contextual detail. Figure 16.17 pre-
sents the pooled distribution of all available
radiocarbon evidence for the cal AD. 1-AD.
1000 interval on St. Catherines Island; ap-
proximately 49 '*C samples are represented
in this distribution. Specifically, figure
16.17 displays a distinct cluster of '*C sam-
ples for the late Deptford period (ranging
between cal A.D. 190 and A.D. 210, at the
one-sigma level), separated by Gap C from
the larger date cluster that marks the Dept-
ford—Wilmington transition (with the one-
sigma break point at cal aA.p. 550). This is
why Gap C, the Deptford—Wilmington
Boundary (cal A.p. 400), remains a signifi-
cant hiatus in the cultural radiocarbon rec-
ord of St. Catherines Island.

CouLb THis GAP IN THE DISTRIBUTION OF '4C
DaTeEs (cal A.D. 210-A.D. 550) RESULT FROM
CALIBRATION STOCHASTIC DISTORTION
(CSD) EFrecTs?

To explore this question, we have parti-
tioned the relevant dates in the Pooled Da-
taset according to material being dated, to
contrast the two different calibration curves
employed. Figure 16.18 projects the (roughly
n = 36) marine '*C dates for the cal A.D.
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1-a.D. 1000 interval against the master glob-
al marine calibration curve (Marine04) for
this period, plotted without correction for
reservoir effect (Hughen et al., 2004). The
marine calibration curve for this interval is
characteristically smooth and regular, and
figure 16.18 clearly demonstrates that CSD
effects are not responsible for the gap at cal
A.D. 400.

Figure 16.19 arrays the complex pattern-
ing evident in the (roughly n = 11) terres-
trial dates from the cal A.p. 1-A.p. 1000 in-
terval, arrayed against the master terrestrial
calibration curve (IntCal04) for this time
period (Reimer et al., 2004). The available
terrestrial dates form two distinct clusters
(ca. cal Ap. 1-AD. 280 and cal AD. 530
AD. 760 at the one-sigma level®), clearly
leaving Gaps C and D intact. Although
we can clearly see some calibration stochas-
tic distortion at work (especially at the peak

of the late Deptford curve and also ca. cal
A.D. 750), the CSD effects are clearly minor
and cannot account for the overall peak-
and-valley distribution of terrestrial '*C
dates during this interval.

CouLD THE GAPS IN THE DISTRIBUTION OF '#C
DATES RESULT FROM CHANGES IN PATTERNS
oF HUMAN BEHAVIOR BETWEEN cal A.D. 1 AND
cal A.p. 1000?

We have partitioned the Pooled Dataset
into mortuary and midden subsamples and
will employ this more fine-grained, contex-
tual approach to explore the nature of the
Gap C hiatus.

In the upper half of figure 16.20, we plot
the probability distribution of the radiocar-
bon dates recovered from midden contents
for cal Ap. 1-a.D. 1000. Because each of the
roughly 48 midden dates was processed on
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Fig. 16.19. The pooled frequency distribution of all terrestrial '*C dates (n = 11) for the temporal

span cal A.D. 1-a.D. 1000. The diagonal line is the global marine calibration curve for the same period

(Reimer et al., 2004).

marine shell, we can discount all CSD ef-
fects from the shape of this curve (per the
above discussion). The distribution of ma-
rine dates increases gradually during this
interval, with no gaps evident at the two-
sigma level (and only a very minor gap ap-
pearing at cal Ap. 680-a.D. 710). With re-
spect to only midden contexts, then, Gaps
C and D appear to have been filled by the
new dates in the 2006 Dataset.

A very different story is evident in the
bottom half of figure 16.20, which presents
the probably distribution of roughly 17 ra-
diocarbon dates processed from mortuary
contexts on St. Catherines Island. Because
only three of these dates were processed on
marine shell (the remainder being charcoal
samples) the resulting mortuary curve
closely resembles the terrestrial distribution
depicted in figure 16.19.

Two flurries of mortuary activity are ev-
ident here, the first taking place during the
late Deptford period (ca. cal Ap. 50—cal A.D.
250), separated by a significant and persis-
tent gap in the radiocarbon record. In chap-

ter 24, we discuss the mortuary evidence in
some detail, but for now, we simply note
that burial mounds constructed during the
Refuge-Deptford period are quite different
from those constructed during the Wil-
mington—St. Catherines period. The persis-
tence of Gap C underscores this difference.

We see a second peak in mortuary '*C
activity during the late Wilmington period
(ca. cal AD.490-a.D. 770), separate by a slight
gap (formerly called “Gap D”) prior to re-
sumption of burial mound building during
the St. Catherines phase. Although this cal
A.D. 770-A.D. 900 gap is “swamped” by the
prevalence of radiocarbon dates from mid-
den contexts in the pooled distribution
(fig. 16.20), the Wilmington—St. Catherines
period transition in mortuary behavior
would seem to have cultural significance
(which is explored in subsequent chapters).

On the basis of these *C data, we can
make the following observations:

® Theradiocarbon record indicates that midden
debris accumulated almost continuously
throughout the interval cal A.D. 1-A.D.1000.
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Fig. 16.20. The upper curve represents the probability distribution of '*C dates (n = 17) recovered

from midden contexts dating to cal A.n. 1-a.D. 1000; all of these samples were processed on marine shell.
The lower curve shows the comparable distribution of radiocarbon dates generated from mortuary
contexts on St. Catherines Island; three of these mortuary dates were processed on marine shells.

® Gap C, the Deptford—Wilmington Boundary dates available in the 2006 Dataset. But we

(cal A.D.400), persists despite the redating ef-
fort in the 2006 Dataset, due to two, appar-
ently unrelated factors: (1) the persistence of
asite formation trend note earlier, namely, the
tendency of some marine shell samples, appar-
ently associated with Refuge-Deptford cera-
mics, to produce '*C age estimates for later
periods (in this case, mostly the late Wilming-
ton period). This systematic error seems to re-
flect a general lack of shell midden deposits
shortly after cal a.p.1 (as reflected in fig-
ure 16.20, upper) and (2) the clear-cut break
in mortuary activities between late Deptford
and mid-Wilmington times.

We conclude that Gap D, the Wilmington—St.
Catherines Boundary (cal A.p. 800), is effec-
tively closed (due to additional marine shell

still can see an apparent break in the radiocar-
bon record separating mortuary activities dur-
ing the Wilmington period from those during
the subsequent St. Catherines period. While
Gap D no longer exists in the pooled '*C rec-
ord, it remains behaviorally significant and
will be addressed in subsequent chapters.

THE RADIOCARBON RECORD:
Post-cal A.p. 1000

In the 2005 Dataset, radiocarbon dates
were quite rare for Gap E: the St. Cather-
ines—Irene Boundary (cal A.p. 1200-1300).
Figure 16.12 presented the probability dis-
tribution of the 2006 Dataset, and in this
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Fig. 16.21. The pooled distribution of all cultural radiocarbon dates (roughly n = 71) for the post-

cal A.p. 1000 interval.

section, we explore the implications of these
additional "*C determinations.

GaP E. THE ST. CATHERINES—IRENE
Bounbpary (cal A.p. 1200-1300)

Attempting to bridge the distinctive gap
separating the boundary between the St.
Catherines and Irene periods, we processed
four additional Mercenaria samples, each
associated with St. Catherines, Savannah,
and/or Irene period ceramics.

9Li169: Both '“C samples, found with
Savannah ceramics, produced dates span-
ning the St. Catherines—Irene period transi-
tion.

Davy Field 1 (9Li189): Both '*C sam-
ples, found with Savannah and Irene period
ceramic assemblages, date to the St. Cath-
erines—Irene period transition (although Be-
ta-215814 is slightly later).

Hayes Island (9Li1620): Without ade-
quate ceramic associations, we could not
anticipate the age of Hayes Island radiocar-
bon dates. Only one of the three radiocar-
bon samples from Hayes Island dates to the
estimated interval. Whereas Beta-215817

does indeed span the St. Catherines—Irene
transition, Beta-215816 falls into Gap D,
the Wilmington—-St. Catherines boundary,
and the third (Beta-215818) falls into Gap
B, the Refuge-Deptford Boundary.

To summarize, all four of the targeted
14C samples produced radiocarbon dates
spanning the transition between the St. Cath-
erines and Irene periods. Three additional
dates (from 9Li216 and 9Li49), although
associated with St. Simons and Refuge per-
iods, likewise produced dates of this interval.
One additional date from Hayes Island
(Beta-215817) also fell into the Gap E inter-
val. Considering the complete absence of
mortuary dates (reflecting our failure to
find bridging '*C dates during this interval),
we conclude that Gap E, the St. Cather-
ines—Irene Boundary (cal aAp. 1200-1300),
persists in the radiocarbon record of St.
Catherines Island.

Figure 16.21 sets out the pooled distribu-
tion of the roughly 91 cultural radiocarbon
dates for the post-cal A.p. 1000 interval. No
significant gaps exist in this distribution,
until the one-sigma limits trail off shortly
after cal A.p. 1630. But the probability curve
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Fig. 16.22. The pooled frequency distribution of all marine '*C dates (roughly n = 58) for the post-
cal A.p. 1000 interval. The diagonal line is the global marine calibration curve, plotted without correc-

tion for reservoir effect (Hughen et al., 2004).

has a number of peaks and troughs, and we
will examine the structure of this distribu-
tion using methods developed above.

Do CALIBRATION STOCHASTIC DISTORTION
(CSD) EFFEcTs IMPACT THE PROBABILITY
DISTRIBUTION OF '*C DATES DURING THE
Post-cal A.D. 1000 INTERVAL?

We have partitioned the early dates in the
Pooled Dataset into marine and terrestrial
subsets. Figure 16.22 projects the (roughly
n = 66) post-cal A.p. 1000 marine '*C dates
against the global marine calibration curve
(Marine04) for this period (Hughen et al.,
2004). Although the marine calibration
curve for this interval is characteristically
smooth, we think that calibration distor-
tions influence the precise configuration of
the three peaks evident in this distribution

(at ca. cal Ap. 1050, cal A.p. 1400, and cal
A.D. 1550). Although none of these blips sig-
nificantly influences the overall shape of the
probability distribution, we do think that
CSD effects are at work here.

Figure 16.23 arrays the comparable pat-
terning for the (roughly n = 13) post-cal
A.D. 1000 nonmarine radiocarbon dates
against the terrestrial calibration curve (Int-
Cal04) for this time period (Reimer et al.,
2004). After about cal aA.p. 1300, it is clear
that the observed, archaeological distribu-
tion tracks the terrestrial calibration curve
in several places, most notably at about cal
A.D. 1380.

We believe that the calibration stochastic
distortion (CSD) effect quite likely ac-
counts for the observed trough in the fre-
quency distribution at the St. Catherines—
Irene period transition.
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Fig. 16.23. The pooled frequency distribution of all terrestrial '*C dates (n = 13) for the post-cal

A.D. 1000 interval. The diagonal line is the global marine calibration curve for the same period (Reimer

et al., 2004).

CouLD THE Post-cal A.D. 1000 DISTRIBUTION
oF '*C DATES REFLECT CHANGING PATTERNS
oF HUMAN BEHAVIOR?

In figure 16.24, we have partitioned the
pooled '*C dataset into mortuary and mid-
den subsamples. In the upper half of this
figure, we have plotted the probability dis-
tribution of all post-cal A.p. 1000 radiocar-
bon dates recovered from midden contents
(roughly 67 individual '*C dates). Although
we have previously noted the probability
that CSD effects condition the overall con-
figuration of marine shell dates during the
post-A.D. 1000 interval, there is minimal im-
pact on Gap E, the persistent, one-sigma
trough centered at cal A.p. 1180-1280 (near
the boundary between the St. Catherines
and Irene periods).

This trough occurs at almost precisely the
projected interval for the Savannah period
in the northern Georgia chronology, which
DePratter (1979a, 1991) estimates to have
ranged between AD. 1200 and A.D. 1325 (in
uncalibrated '*C years) and converts to cal
A.D. 1280-1310/1390. As noted in chapter
15, the available '*C evidence from St. Cath-
erines Island indicates that although Savan-
nah ceramics define a unique temporal span
(estimated to be roughly cal A.p. 1000-1500),
they overlap temporally with both St. Cath-
erines and Irene ceramics and fail to define
a time period unique to the Savannah “pe-
riod.”

The bottom half of figure 16.24 presents
the probably distribution of roughly seven
radiocarbon dates available from mortuary
contexts on St. Catherines Island, which par-
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Fig. 16.24. The upper curve represents the probability distribution of '*C dates (n = 64) recovered
from post-cal A.p. 1000 midden contexts; all of these samples were processed on marine shell. The lower
curve shows the comparable distribution of radiocarbon dates generated from mortuary contexts on St.

Catherines Island (roughly n = 7).

allel (to some degree) the distribution of mid-
den dates discussed above. At the two-sigma
level, we see a single peak in mortuary activ-
ity, beginning during the pre-cal A.p. 1000 era
and extending to about cal A.p. 1300 (at both
the one- and two-sigma levels). Without
doubt, part of the reason that Gap E persists

after the 2006 retesting is due to the steep
falloff of documented mortuary activity after
cal Ap. 1300 (although we certainly know
that aboriginal mortuary activities persisted
into the late prehistoric era); this is clearly
a sampling problem, since we lack Irene pe-
riod radiocarbon dates (see chap. 24).
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SUMMARY

We can sum up the present chapter this
way: During a quarter century of archaeo-
logical investigations on St. Catherines Is-
land, we generated a database of 116 cultur-
al radiocarbon dates. Plotting the cumula-
tive probabilities of these '*C samples, we
were struck by the nonrandom distribution
of the radiocarbon record across the 5000
years of aboriginal occupation. Whereas
some time periods had abundant peaks of
multiple radiocarbon dates, other gaps de-
noted time spans for which '*C dates were
rare (or even absent). Further, several of
these gaps seemed to correspond with tran-
sitions between major cultural periods. We
wondered whether this cumulative radio-
carbon record could provide a proxy of
long-term aboriginal dynamics.

Although this sample size was certainly
respectable, we were concerned about the
sampling biases involved in assembling the
radiocarbon database. In deconstructing
our motivations for processing '“C dates,
we isolated two major strategies accounting
for our reliance on radiocarbon dating:
(1) establishing chronostratigraphy during
mortuary and midden excavations or (2)
providing absolute chronological controls
of the northern Georgia ceramic chronolo-
gy. Clearly, with these twin objectives in
mind, all potential radiocarbon dates did
not have an equal probability of selection
(a hallmark of unbiased, randomized sam-
pling), and we worried that we might have
seriously biased the long-term radiocarbon
record for St. Catherines Island.

We were also concerned about so-called
stochastic distortions in the commonly em-
ployed marine and terrestrial calibrations
curves commonly employed. Because the ra-
diocarbon timescale is not strictly linear, the
very process of calibrating a suite of radio-
carbon dates can introduce its own peak-
and-valley configuration (even within a con-
tinuous, uniformly sampled date series).
Given the existence of various good and
bad time spans, we wondered how much
the calibration stochastic distortion effects
might be influencing the peak-and-valley ra-
diocarbon profiles on St. Catherines Island.
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For these reasons, we decided in 2006 to
process an additional 49 radiocarbon deter-
minations, specifically targeted to fill the
gaps evident in the radiocarbon record of
St. Catherines Island. This chapter reports
the results of this retesting, which we believe
to be quite significant:

® Despite the extensive resampling exercise, we
were able to close (decisively) only one of the
five major gaps in the radiocarbon record (Gap
D, the Wilmington—St. Catherines Boundary
[cal A.p. 800]). The four additional gaps remain,
in one form or another, and cannot be dis-
missed as the product of sampling error.

® The two earliest gaps merge into a 1000-year
hiatus (from ca. cal 1350 B.c. through cal 350
B.C.) during which virtually no marine shell
middens were created on St. Catherines Is-
land. In several subsequent chapters, we will
explore the causes of this anomalous gap in
the "C record.

® Consequently, many of the marine shell sam-
ples apparently associated with St. Simons
and early Refuge-Deptford ceramics actually
produce much later *C age estimates, reflect-
ing the general lack of datable shell from mid-
den deposits during the cal 1350 B.c—350 B.C.
interval. Clearly, the direct AMS of sooted
sherds from these periods would clarify our
understanding of the ceramic chronology dur-
ing this period (per the pioneering example of
Stephenson and Snow, 2004).

® Afteraboutcal 350 B.c., marine shells began to
accumulate in tens of thousands of midden
deposits across St. Catherines Island. But
a significant gap in the radiocarbon record
persists during the transition between the
Deptford and Wilmington transition (cal.
A.D. 400). We believe that this hiatus is due
(1) a continuation of systematic errors intro-
duced by the general scarcity of shell midden
deposits during this interval and (2) the clear-
cut temporal break in mortuary activities be-
tween late Deptford and mid-Wilmington
times.

® A final gap is evident in the radiocarbon rec-
ord at cal A.p. 1180-1280 (near the common
boundaries of the St. Catherines, Savannah,
and Irene periods). Although CSD effects ap-
pear to operate here, they do not explain this
apparent hiatus. Similarly, there is a steep fall-
off in documented mortuary activities during
the Irene period (but this is clearly a sampling
problem, since we know that burial mounds
persist into the Irene period [see chap. 20]; we
simply have not processed appropriate '*C
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dates on these deposits). In several subsequent
chapters, we will explore possible explana-
tions for the anomalous gap in the "C record
at cal A.p. 1180-1280.

NOTES

1. Aslisted in table 13.4, we actually had a total of
118 “‘cultural” dates as of January 1, 2006. But for
present purposes, we are excluding one obviously aber-
rant date from Meeting House Field (Beta-30271) and
the essential “modern” date (Beta-183638) from the
anomalous wooden structure in the marsh immediately
north of Long Field (as discussed in chap. 20 Excluding
these two dates from the present analysis, the sample
size of the so-called 2005 Dataset is 116 radiocarbon
dates.

2. The title of this section is a deliberate bow to
John Rick’s seminal article of 1987 (of the same title).

3. We should also mention that we “‘inherited”
a suite of 12 radiocarbon dates already processed dur-
ing the the previous University of Georgia investiga-
tions on St. Catherines Island; all of these dates have
been included in these calculations.

4. Our term “gap hunting” is a tribute to the pio-
neering research of A. E. Douglas and his colleagues in
tree-ring dating of the American Southwest. Establish-
ing a valid year-by-year Southwestern chronology in
the Southwest was significantly delayed for decades
by a persistent “gap’’, an unknown span of time sepa-
rating the ancient, prehistoric sequence from the
known, historically grounded chronology. The prob-
lem was that Ancestral Pueblo peoples had built their
substantial sites at Mesa Verde, Chaco Canyon, and
elsewhere during the relative part of the sequence. After
these sites were abandoned, the tree-ring trail evaporat-
ed. Some (unknown) time later, the “‘postgap” sites
were occupied—after the Spanish arrived in the South-
west.

During the 1920s, a number of major research insti-
tutions, including the National Geographic Society, the
American Museum of Natural History, and the Carne-
gie Institution of Washington, launched a series of ““gap
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hunting” expeditions to locate logs from the pesky un-
dated interval. The “Gap Hunters,” as they were
known, experienced little initial success. Each sequence
was occasionally extended a year or two, but the void
persisted. Finally, in 1929, the Third National Geo-
graphic Society Beam Expedition came across the ruins
at Showlow, a modern town in east-central Arizona
and an unappetizing place to dig, amidst a disarray of
pigpens and corrals. Morale sagged; the laborers were
offered a bonus of $5 for anybody finding a specimen
with 100 rings or more. The Gap Hunters eventually
happened on a charred log fragment, routinely pre-
served in paraffin and labeled HH-39, which neatly
bridged the gap.

This was a breakthrough in American archaeology.
The last year of the relative sequence was A.D. 1284,
meaning that the relative and recent sequences could
be united. Almost overnight, Douglass could tell
Southwestern archaeologists when their most impor-
tant sites had been built: Mesa Verde was erected be-
tween A.D. 1073 and 1262, Pueblo Bonito in Chaco Can-
yon between A.D. 919 and 1130, and the Aztec Ruin
between A.p. 1110 and 1121, among dozens of others.

Ironically, with HH-39 available, the Gap Hunters
discovered that the former absolute and relative se-
quences actually overlapped by 49 years. Apparently
a drought during the 13th century had fostered tree
rings so minute that they had been previously over-
looked. As it turned out, there had been no gap at all.
But it took the deliberate search and a specimen like
HH-39 to solve the problem.

5. Asdiscussed below, we also ran several '*C dates
from samples recovered during the 2006 archaeological
investigations at 9Li231 and Hayes Island.

6. Weareignoring the minor blip between cal 2290
and 2230 B.c., which accounts for a minor fraction of
the probability profile.

7. For the purposes of this discussion, we are ignor-
ing the minor blip between cal 1499 B.c. and 1496 B.C.,
which accounts for only 0.165 percent of the total var-
iability in mortuary dates on St. Catherines Island.

8. We are ignoring two minor probability blips ev-
ident in figure 16.19, which account for a negligible
proportion of the frequency distribution.



CHAPTER 17. THE MOLLUSCAN
INCREMENTAL SEQUENCE

DEBORAH MAYER O’BRIEN AND DAVID HURST THOMAS

The three previous chapters stressed the
importance of macrochronology—the or-
dering of events in relatively large time seg-
ments such as years, centuries, and even
millennia—relative to the distribution of ar-
chacological sites on St. Catherines Island.
But given the overarching research objec-
tives, we need a much finer control on
time—certainly on the order of seasons,
perhaps even months or weeks (although
the timing of fine-scale skeletal growth in
aquatic organisms is known to vary consid-
erably from year to year). This chapter es-
tablishes appropriate ‘““microchronologi-
cal” controls for the St. Catherines Island
survey (see also chap. 18).

Accurately determining the season of oc-
cupation is a critical step in the analysis of
aboriginal sites. Excavations on St. Cather-
ines Island recovered thousands of poten-
tial “‘seasonal indicators”, and although it
would be relatively easy to provide a series
of hasty judgments based on the presence or
absence of these alleged ““diagnostic” plants
and animals, we believe that matters are not
nearly so simple—on St. Catherines Island
or elsewhere. Evidence indicates that the
issues involved in determining seasonal oc-
cupation of aboriginal sites deserve more
detailed consideration.

Most attempts to infer the season or sea-
sons during which a set of ancient deposits
accumulated depend largely on the kinds of
organisms present in those deposits, and on
the state of maturity of these organisms.
Following Aten (1981), we can identify five
commonly employed methods for deter-
mining seasonality from the skeletons of
aquatic organismes:

1. Presence or absence of skeletal elements

(such as duck bones)

2. Demography (changes in the sizes of estua-
rine fishes as they mature through the annu-
al cycle)

3.  Morphology (changes in shell contour through

the annual cycle, e.g., Rangia cuneata)
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4. Structure (changes in shell microstructure
correlated with the seasons of the year,
e.g., growth phases in Mercenaria as evi-
denced in racial cross section of the shell)

5. Chemistry (changes in shell composition,

e.g., shifting oxygen and carbon isotopes
in Mercenaria).

Considerable caution is required to infer
that modern patterns of seasonal availabil-
ity and abundance can extend into the pre-
historic past as a baseline for interpreting
seasonal data. Because a number of season-
al indicators were recovered from the verte-
brate faunal remains on St. Catherines Is-
land, including unshed deer antlers, juvenile
deer dentition, and shark and sea catfish
remains, the analysis of these finds follows
the first approach listed above (see chaps.
18 and 23 for discussions of these finds).
This chapter focuses on developing the
fourth approach by examining changes in
seasonal increments in Mercenaria. The fol-
lowing chapter will focus on strategy num-
ber five to examine oxygen isotope data in
Mercenaria from St. Catherines Island.?
Regardless of which approach is applied,
analysts must be continually aware that any
technique reveals only when one or more
organisms died. The analyst must likewise
base this determination on sound biological
data, which generally requires a background
study that correlates skeletal growth or sea-
sonal abundance with the annual cycle. The
fact that a particular clam died on St. Cath-
erines Island in November/December is,
by itself, archaeologically irrelevant. Ar-
chaeologists must always be aware of the
arguments of relevance involved with dem-
onstrating that the death of a mollusk or
a fish is somehow contemporaneous with
(and relevant to) a specific behavioral event
of interest, such as the quest for food. With-
out such a demonstration, seasonal esti-
mates might tell us something about the
zooarchaeology of clam or fish, but nothing
about people (Grayson and Thomas, 1983).
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DEVELOPING SEASONALITY
STUDIES ON
ST. CATHERINES ISLAND

When we began planning a long-term
program of archaeological research on St.
Catherines Island, one of our first goals was
to develop a means for determining the sea-
sonality of occupation by analyzing growth
increments in mollusk shells. At the time,
such studies were less than a decade old in
archaeology, and rendered only a small
amount of literature available for guidance.
We were particularly impressed with Mar-
garet Weide’s (1969) study of seasonality in
Pismo clam populations of southern Cali-
fornia (see also Coutts, 1970, 1975; Coutts
and Higham, 1971; Ham and Irvine, 1975;
Koike, 1975) and we hoped to pursue anal-
ogous research on St. Catherines Island us-
ing the shell of the hard clam (Mercenaria
mercenaria).

Each of these pioneering studies under-
scored the importance of maintaining ade-
quate modern controls, with particular em-
phasis on understanding the variability
introduced by changing water temperatures
and salinity, tides, predation, spawning,
and other environmental factors (esp.
Clark, 1968, 1974; Kennish and Olsson,
1975). We began collecting a modern con-
trol sample of Mercenaria mercenaria in
1975, a process that continued for 9 years.
An independent sample of modern Merce-
naria was collected between April 1994 and
March 1995, in support of the oxygen iso-
tope study discussed in the next chapter.

Aware that George R. Clark IT (1968,
1974) was conducting important and rele-
vant research, we contacted Clark to dis-
cuss a possible collaboration to study incre-
mental growth on mollusks from St.
Catherines Island. In a letter dated January
14, 1976, Clark cautioned that ““ ‘Annual’
lines are tricky’” and warned that any such
archaeology-based project ““may have some
real problems ... the shells may have been
diagenetically altered, and the winters may
not have been severe enough to leave strong
annual lines ... the best approach is to col-
lect living specimens over a year’s time from
the same locality and compare results.” By
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Fig. 17.1. Drawings and photographs of
Mercenaria showing (top) the exterior appear-
ance of the left valve and the standardized posi-
tion of the radial cut made to expose the internal
growth increments; (bottom) schematic rendering
of internal growth increments and shell layers in
racial cross section. (Reproduced with permis-
sion from Quitmyer et al., 1997: fig. 1.).

this time, we were already collecting mod-
ern clams and oysters, and archaeological
crews had begun saving zooarcaeological
mollusks from the St. Catherines Island ex-
cavations. In the spring of 1976, we began
sending Clark samples of modern and
zooarchaeological mollusks for analysis.?

MICROMORPHOLOGY
IN MERCENARIA

The studies described in this chapter span
a quarter century and, consequently, the
discussion of our research must unfold
chronologically. In the interest of clarity,
however, we will summarize and define
the terminology that best describes our
findings (although some of these specific
terms were not applied until near the end
of the research phase).

Figure 17.1 defines the key components
of visible growth increments in the hard
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clam, Mercenaria mercenaria. These shells,
which are common components of the ab-
original middens of St. Catherines Island,
grow by accretion to form annual incre-
mental patterns of light and dark. Whenev-
er possible, we follow the terminological
conventions of Quitmyer et al. (1997: 826—
827) to describe those growth increments.
When thin sections of Mercenaria speci-
mens are studied under transmitted light,
the lightly colored increments appear are
opaque (commonly abbreviated in this pre-
sentation as simply “O”’). Opaque incre-
ments were deposited during phases of rel-
atively rapid growth. Conversely, the dark
increments appear transiucent (“T”’) in thin
section, and represent slower phases of shell
formation. When these same shells are ob-
served under ambient light, the opaque (O)
increments appear white and the translu-
cent (T) increments become gray. This ter-
minology is sometimes confusing in the lit-
erature, and the following discussion will em-
ploy the conventions listed above (spelled
out in fig. 17.1).

THE MODERN
CONTROL POPULATION

We collected the Mercenaria control
samples from two widely separated locales
on St. Catherines Island (see table 17.1). In
1975, we began collecting hard clams from
a mud-bottomed feeder creek off McQueen
Inlet, along the eastern side of St. Cath-
erines Island (roughly 250 m north of the
King New Ground dock). We collected
clams during each of our trips to the island,
and in early 1978, we added a second col-
lection station at Persimmon Point, located
along another feeder creek, off the western-
most extension of St. Catherines Island (at
a place denoted as “English Cut” on many
maps). All samples were collected by hand
at low tide, by wading in the intertidal
creeks located at the two collection locali-
ties. Each clam was killed immediately by
steaming and after most of the soft tissue
was removed by hand, the shells were
washed and dried, then catalogued and
stored for subsequent analysis

TABLE 17.1
The Modern Mercenaria Control Sample from St.
Catherines Island

Location
McQueen Persimmon

Collection date Inlet Point
October 22, 1975 XX —
November 28, 1975 XX —
March 25, 1976 XX —
May 15, 1976 XX —
January 21, 1977 XX —
March 23, 1977 XX —
July 25, 1978 XX —
November 17, 1977 XX —
February 24, 1978 XX —
February 25, 1978 — XX
May 20, 1978 XX —
May 22, 1978 — XX
November 12, 1978 XX —
March 15, 1979 XX —
March 22, 1979 — XX
April 10, 1979 XX —
May 12, 1979 XX —
May 23, 1979 — XX
June 3, 1979 XX —
June 19, 1979 XX —
August 20, 1979 XX —
August 21, 1979 — XX
November, 1979 XX —
October 31, 1983 — XX
September 7, 1984 — XX

In November of 1976, Clark reported the
results of a preliminary analysis, based on
18 thin sections of the modern Mercenaria
mercenaria from St. Catherines Island
(Clark, 1976a). He concluded that ‘‘the
growth patterns exhibit distinctive seasonal
features and seem well suited for a study of
this type. The position of the most recently
formed shell layers established that the
shells grow best in the winter, with distur-
bance lines forming in late summer.” This
was unexpected because existing studies on
M. mercenaria populations, conducted well
to the north, commonly displayed winter
growth interruption (e.g., Panella and Mac-
Clintock, 1968; Rhodes and Pannella,
1970).

Clark also analyzed several clams (and
oysters) recovered from our excavations of
five sites on St. Catherines Island (King
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New Ground Field, Fallen Tree, Meeting
House Field, McLeod Mound, and Johns
Mound), noting that most of the zooarch-
aeological specimens had been altered from
“original shell material into chalky materi-
als ... producing an ‘alteration rim’” that
was difficult to distinguish from the season-
al growth increments. Despite such diagenic
changes, Clark felt comfortable in estimat-
ing seasons of harvest for the archaeologi-
cal specimens, although the sample sizes at
that point were too small for statistical con-
fidence.

Later that year, Clark applied for and re-
ceived support from the Edward John No-
ble Foundation to continue the study of the
modern St. Catherines Island control sam-
ples and to analyze Mercenaria shells recov-
ered from ongoing excavations at McLeod
Mound, Seaside Mound, and various shell
middens on St. Catherines Island (Clark,
1976b). We continued building the modern
control samples, sending Clark a portion of
the specimens collected. Initially, Clark su-
pervised his own students in the prepara-
tion of Mercenaria samples. Early in 1978,
however, after accepting a professorship at
Kansas State University, Clark trained Ann
Marie Lunsford (then working in the Ar-
chaeology Laboratory at the American
Museum of Natural History) to prepare
the Mercenaria specimens in New York.

As part of our report on the Refuge-
Deptford period burial mounds (Thomas
and Larsen, 1979), George Clark presented
the results of his seasonality research based
on the hard clam shells. Relying on thin-
section analysis from the Mercenaria con-
trol sample, Clark (1979a: 165) confirmed
the conclusions of his previous pilot study
on St. Catherines Island. A generalized
growth pattern was indeed apparent, with
phases of annual growth appearing as alter-
nating bands and reflecting underlying de-
grees of transparency within the middle lev-
el of the shell. Furthermore, the modern
control sample demonstrated that the white
increment is indicative of the rapid growth
occurring between November and April.
Slower growth, denoted by the gray incre-
ment that formed in the warmer seasons,
occurred between May and October. Clark
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found that in Mercenaria collected in late
November, the gray (slow growing) zone
was “‘essentially completed”, but formation
of the opaque (fast growing) increment had
not yet begun. This conclusion demonstrat-
ed that shell growth slowed (and presum-
ably halted) during the summer and early
fall. The most rapid growth (reflected in the
opaque shell increment) occurred during
the winter and spring. Whether or not
growth ever came to a complete halt for
an extended phase is uncertain, but the deep
notches and ‘““discontinuities” may indicate
such events. Notches sometimes appear on
the external section of the valves because
the mantle does not reflex (or extend) as
far under stressful intervals. Modern con-
trol samples indicated that such notches ac-
cumulate on St. Catherines Island samples
during the summer months, although cau-
tion is required to distinguish such notches
from growth standstills due to nonseasonal
environmental stresses, and this is why it
became necessary to cross-section the
shells.*

These findings strongly contrasted with
the pattern discussed in most of the pub-
lished studies available at the time. In gen-
eral, these studies reported mollusks grow-
ing more rapidly in warmer waters, with
shell growth retarding during colder
months, as illustrated by the gray incre-
ment. Clark recognized that the St. Cath-
erines Island pattern was “‘contrary to the
usual idea of an ‘annual’ line, [but] there is
nothing fundamentally wrong with the con-
cept” (Clark, 1979b: 165). Emphasizing
that incremental growth is conditioned by
limits at both temperature extremes, Clark
cited parallel findings elsewhere along the
Atlantic Coast. Ansell (1968), for instance,
emphasized the degree to which deviation
in mollusk growth rate occurs along the At-
lantic coast, in response to differential wa-
ter temperature (see also Kennish and Ols-
son, 1975). In the northern latitudes,
Mercenaria growth is retarded by extremely
cold water in the winter. In the lower lati-
tudes, however, it is the extremely high tem-
peratures that transgress the mollusk limit-
ing factors, thereby interrupting shell
growth in the summer. North Carolina
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would likely lie somewhere along the divid-
ing line between the two climatic zones.
Fritz and Haven (1983) have observed
a small, dark shell growth line that divided
the fast growth increment during the warm-
est time of the year.

Simply put, the major growth increments
in higher latitudes form during the winter,
but in southern waters, this increment is
added during the summer and early autumn
(Pearson, 1979b, 1984b; Clark and Lutz,
1982; Kerber, 1985; Quitmyer et al., 1985,
1997; Jones et al., 1989; Lightfoot and Cer-
rato, 1989; Rollins et al., 1990: 467-470).
Clark has subsequently collected and ana-
lyzed a number of modern samples from
Georgia, South Carolina, North Carolina,
New Jersey, and Maine, and his results sup-
port our findings. According to Clark, Mer-
cenaria from Georgia demonstrate “‘the
sharpest, clearest, most precise seasonal
changes along the Atlantic coast’ (personal
commun.). More recent investigations by
Irvy Quitmyer (personal commun.) and
his colleagues reinforce this assessment.

While Clark prepared his results for pub-
lication, we continued to build the modern
Mercenaria control sample (table 17.1)
from both the McQueen and Persimmon
Point marshes. As we planned to analyze
these additional control samples and the ar-
chaeological specimens collected during the
site survey, we became concerned about the
large number of specimens involved. To
lessen our concerns, Professor Clark offered
to train two laboratory supervisors from the
American Museum of Natural History
(Deborah Mayer [O’Brien] and Debra Peter
[Guerrero]). This training phase took place
in mid-February 1979 in Clark’s laboratory
at Kansas State University. Thereafter,
Mayer and Peter prepared all the specimens
reported in the remainder of this chapter,
while Clark continued to provide general
guidance to the project (Mayer and Peter,
1979; O’Brien and Peter, 1983).

PROTOCOLS

Rollins et al. (1990: 468) have stressed the
importance of clearly specifying the meth-
ods and terminologies used to estimate sea-

son of harvest in mollusks. The following
sections address the methodologies and
protocols employed in the St. Catherines
Island study.

RECORDING SEASONAL INCREMENTS

Clark’s initial analysis of thin sections
from St. Catherines Island showed consid-
erable seasonal variability in transparency,
particularly in the middle layer of the ma-
ture region (fig. 17.2). Here, the complete
cycle (from one notch or discontinuity to
the next) was normally characterized by
a nearly opaque zone tapering into a trans-
lucent or nearly transparent zone. By care-
fully examining shell growth at the ventral
(growing) shell margin, it is possible to es-
timate the season of harvest. As noted ear-
lier, this opaque increment appears white
on polished sections but dark in thin sec-
tions; the translucent zone appears dark
on polished sections but light in thin sec-
tions. Variations in transparency in the out-
er layer are less regular, and fine growth
lines, known to occur in all specimens, vary
greatly in intensity (and are further con-
fused by the presence of subsidiary lines,
thought to be approximately daily in fre-
quency). Only in the mature region could
we readily distinguish the fine growth lines
in the outer shell layer. Clark’s control sam-
ple suggested a division of the annual
growth cycle into phases observable through
thin-section microscopy: winter (mid-De-
cember through mid-March), spring (mid-
March through mid-June), summer (mid-
June through mid-September), and fall
(mid-September through mid-December).

Since Clark advanced his suggestions, we
have considerably expanded this initial
sample of modern Mercenaria, and all ob-
servations on this control sample (n = 130),
excluding “‘senile” (sensu Clark, 1979b:
162) and otherwise unreadable individuals,
are summarized in table 17.2. As discussed
above, these samples were collected from
two locales on St. Catherines Island be-
tween October 22, 1975, and September 7,
1984. Following collection, each specimen
was thin-sectioned and interpreted accord-
ing to the criteria discussed in this chapter.
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Fig. 17.2. Thin section of the left valve of specimen SCR-01, a Mercenaria mercenaria collected
alive on October 22, 1975. Note that under tungsten illumination, the dark and the light areas are due to
differences in transparency rather than color. Scale bar is 1 mm (after Clark, 1979: fig. 81).

Our laboratory observations of growth in-
crements along the ventral margins, com-
piled mostly between the late 1970s and
mid-1980s, were expressed in Clark’s de-
scriptive terminology (e.g., ‘“‘early gray”,
“early-mid white”, ‘“‘probably end of
white”, and so forth).

Since this time, considerable progress has
been made on the seasonal analysis of mol-
lusks. In fact, a decade ago, Rollins et al.
(1990: 467) suggested that “over the last
20 years, mollusks have been elevated to
a rather elite position in the dating, inter-
pretation, and reconstruction of environ-
ments and activities at coastal archaeologi-
cal sites.” Subsequent analysis of incremen-
tal growth in Mercenaria (at least along the
coastal area of the Southeastern United
States) is now commonly described in terms
of the following standardized, six-part sub-
division of annual shell growth (e.g., Jones,
1980; Quitmyer et al., 1985, 1997: 830; see
also fig. 17.3):

T,: Translucent increment beginning to form
on the marginal edges

T,: Translucent increment one-half complete

Ts;: Translucent increment complete

O;: Opaque increment beginning to form on
the marginal edges

O,: Opaque increment one-half complete

O3: Opaque increment complete

Although ontogenic and microenvironmen-
tal factors undoubtedly condition the rela-
tive proportions of the terminal growth
stages, we believe that these ordinal cate-
gories provide a useful, standardized meth-
od for reporting the results of incremental
shell growth in hard clams. Accordingly, we
have converted our previous laboratory
designations into the T—O subdivisions (as
defined above). For phases of fast growth,
our gradations of the “white” zone were
translated to stages of “opaque’ growth
(scaled from O;_3); for episodes of slow
growth, our observations on the “‘gray” in-
crements were expressed as increments of
“translucent” zonation.

Table 17.2 and figure 17.4 summarize
the » = 211 modern hard clams, pooled
from both St. Catherines Island collection
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TABLE 17.2
Relationship of Growth Increments to Known Season of Harvest for Mercenaria mercenaria (collected on St. Catherines Island between October 22,

1975 and September 7, 1984)

Date of collection

May—

July— Aug— Sept— Oct— Nov—

June—

Jan— Feb- Mar— Apr—

Dec—

Oct Nov Dec Total

Feb Mar Apr May June July Aug Sept

Jan

Growth phase

17.

20
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S O\ 0 — 0
— v

[~2]
v

25

211

12

12

15

62

10

58

25

Total

sites. This control sample is characterized
by some obvious strengths and weaknesses.
One strength is the fact that the Mercenaria
specimens were collected over an interval of
9 years. We hope that this longitudinal as-
pect might help buffer the skewing effects of
unique seasonal events, such as phases of
exceptionally cold or warm temperatures,
spawning, or storms. The control sample
is particularly strong for the late winter
and spring months because this is when
we generally conducted the Island-wide ar-
chaeological survey (reported in this vol-
ume) and excavated the Refuge-Deptford
burial mounds (Thomas and Larsen,
1979). Quite obviously, our sampling strat-
egy was sporadic and somewhat seasonally
biased. Our sampling was especially limited
during the summer months, when our ar-
chaeological field crew was generally de-
ployed elsewhere for fieldwork, and also
during the middle winter months, when
we rarely excavated on St. Catherines Is-
land.

More recent investigators have demon-
strated the value of collecting larger, more
systematic samples. Quitmyer et al. (1997)
reported one modern control sample (from
Indian River, Florida) that consisted of
1100 analyzed specimens. In addition, these
investigators presented data from Kings
Bay (Georgia), where they collected system-
atic monthly samples over two intervals
(1981-1982 and 1983-1984); the resulting
sample (n = 451) provided impressive re-
sults that can only be approximated in our
more limited sampling from St. Catherines
Island.

We would point out that Andrus and
Crowe (chap. 18) present an independent
and vastly more systematic sampling of
hard clams from St. Catherines Island (col-
lected monthly, the day after each full moon
from April 1994 through March 1995). This
sample was harvested from the mouth of
a small creek entering a tributary of McQu-
een’s Inlet, on the seaward side of the is-
land. The Andrus and Crowe sample was
used strictly as a control in the oxygen iso-
tope study reported in the next chapter; it
was unavailable for the seasonality analysis
discussed in the present chapter.
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Radial cross-section

Growth phase

Hinge-plate margin Ventral margin

T1
Translucent
increment
forming on the
marginal edges

T2
Translucent
increment
one-half complete

T3
Translucent
increment
complete

01
Opaque increment
forming on the
marginal edges

02
Opaque increment
one-half complete

03
Opaque increment
complete

Fig. 17.3. The six-part subdivision use for
temporal assessment of annual incremental shell
growth (reproduced with permission from
Quitmyer et al., 1997: fig. 3).

CALIBRATING THE MERCENARIA CLOCK ON
ST. CATHERINES ISLAND

As discussed above, Clark’s (1979a,
1979b) research suggested that the annual
growth cycle of hard clams from St. Cath-
erines Island could be divided into phases
visible through microscopic observation of
thin sections: rapid addition within the opa-
que zone during the winter (mid-December
through mid-March) and spring (mid-
March through mid-June), which shifts to-
ward slower growth during the summer
(mid-June through mid-September) and fall
(mid-September through mid-December).
The more complete control sample (pre-
sented in tables 17.1 and 17.2) is consistent
with these seasonal divisions, although con-
siderable blurring exists between the vari-
ous incremental growth phases.
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As mentioned, similar patterns are evi-
dent in the data from Kings Bay (Georgia),
located approximately 75 km south of St.
Catherines Island (Quitmyer et al., 1985:
63-65, 1997: fig. 4). The hard clams from
Kings Bay form opaque shell increments
between November and May, although
most of this growth seems have taken place
between December and March. Our control
sample from St. Catherines Island reflects
a similar fast-growth interval (from mid-
December through mid-June), but the inad-
equacies of our sample make it difficult to
define a shorter phase of concentrated
growth within this range. Clams growing
at Kings Bay add translucent increments
throughout the entire year, but slow growth
increments are particularly evident between
April and November. The St. Catherines
Island sample is more circumscribed, with
slow-growth increments entirely absent be-
tween mid-December and mid-April. While
this disparity might be due to sampling va-
garies, it is also possible that real differences
exist in microhabitat (such as height within
a tidal zone and length of time exposed on
a sun-baked tidal flat).

To frame the temporal parameters of St.
Catherines Island, we generally follow
Clark’s (1979b) seasonal estimates. Taking
into account the expanded modern Merce-
naria sample and the six-stage growth in-
cremental criteria of Quitmyer et al
(1985), however, we feel it necessary to
slightly regroup and reconfigure the tempo-
ral boundaries. Specifically with reference
to the St. Catherines Island control sample
(table 17.2), we found that growth stages T»
and T3 were almost entirely coterminous.
This means that T> and T3 specimens sig-
nificantly overlapped in samples collected
between mid-August and mid-December.
Because of this overlap, we felt it appropri-
ate to group these two incremental stages
into a single analytical category (denoted
as T, 3). Similarly, because we found al-
most complete temporal overlap in growth
stages O and O,, we decided to group these
readings into a single category, denoted as
0172.

To summarize, we will employ the fol-
lowing four-part subdivision of annual shell
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Fig. 17.4. Interpolated estimates of incremental growth stages for the modern control sample of
Mercenaria collected from St. Catherines Island.
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growth in Mercenaria from St. Catherines
Island, which can be correlated with ap-
proximate season of harvest:

O, (initial to intermediate Winter (mid-December—
opaque increment) mid-March)
O3 (terminal opaque Early spring (mid-

increment) March-mid-April)
T, (initial translucent Spring (mid-April-mid-
increment) June)

Summer and fall (mid-
June-mid-December)

T, 5 (intermediate to
terminal translucent
increment)

LLABORATORY PROCEDURES

The initial studies of seasonal variability
in Mercenaria recognized the importance of
standardized preparation and analysis.
Ham and Irvine (1975) experimented with
a number of techniques—surface examina-
tion, candling, polished transverse sections,
and thin sections—and concluded that thin-
section analysis provided the most reliable
results (particularly because thin sections
provided the clearest distinction between
systematic zones of seasonal stress and
stress due to random events such as
storms).

Clark (1976a, 1979b) established the pro-
tocols we followed in the initial studies of
Mercenaria specimens from St. Catherines
Island:

1. The shell (or shell fragment) was examined
to determine the most promising position
and orientation of the thin section.

2. The shell was mounted on a diamond saw
and the first section was cut. We employed
a Buehler IsoMet 11-1180 Low Speed Saw,
a gravity-fed diamond saw of exceptional
stability when operated at very low speeds.
This process generally took 2-3 hr for
amodern specimen, and 4-6 hr for zooarch-
aeological samples (more time was em-
ployed to avoid breaking the shell).

3. The cut surface was ground smooth on
a glass plate, then cleaned and dried.

4. The specimen was cemented to a frosted
glass slide with epoxy and allowed to cure
24 hr.

5. Theglassslide was mounted on the diamond
saw, and all but a thin slice of the shell cut
away from the glass slide. This step took at
least as long as the initial cut.
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6.  The section was ground by hand on a glass
plate until the desired thickness was
reached. This took 10-30 min.

7.  The ground section was cleaned, dried, and
fitted with a coverslip.

8. The thin section was examined under a pet-
rographic microscope to resolve fine details.
Particular emphasis was placed on the shell
margin, which represents the season of har-
vest. In some cases, a photographic enlarge-
ment was created to facilitate study.

9. Observations were compared with the pat-
tern of variations in calcification observed
in shells from living populations with
known dates of collection.

Although such thin-section analysis pro-
vided a reasonably accurate method for de-
termining season of death in zooarchaeolo-
gical specimens of Mercenaria, we were
dismayed at the inordinate amount of time,
equipment, money, and workspace required
to process thin sections in such quantity.
After we had successfully analyzed more
than 700 specimens, more than 1100 unan-
alyzed Mercenaria specimens remained in
our St. Catherines Island sample, which
prompted us to seek a faster way to com-
plete the study without sacrificing accuracy.

We were gratified to learn of Cheryl
Claassen’s (1982, 1983) successful experi-
ment with ways to decrease processing time
while sacrificing only a small degree of ac-
curacy. Based on her study of Mercenaria
mercenaria from 19 sites in North Carolina,
she was able to greatly streamline her anal-
ysis by concentrating on the most obvious
visual differences in clam growth. Using
this method, Claassen needed to simply
cross-section and polish the shell, then ex-
amine the exposed face under low power
magnification with reflected light (see also
Claassen 1986a, 1986b). Quitmyer and his
associates arrived at a similar conclusion,
utilizing a blade that polishes as it cuts
(Quitmyer, personal commun.). In thin-sec-
tion research, the “‘color” of the terminal
band was sufficient to define the growth
phase in which the individual was har-
vested. However, because light is not trans-
mitted through these thick sections, the
band “‘colors” appeared to the analyst as
the opposite of those evident in the thin
sections. In such thick-section analysis,
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a white zone results from fast growth, and
a gray zone indicates slow growth.

To provide a further control on these re-
sults, we conducted a blind experiment on
the modern Mercenaria sample from St.
Catherines Island. Table 17.1 lists the 211
hard clams that comprise our control sam-
ple. For comparative analysis, a subsample
of 51 specimens was arbitrarily selected.
This arbitrary subsampling was based on
the control specimens then available in the
Archaeology Laboratory in New York; the
remaining control specimens were stored at
the time on St. Catherines Island. Using the
subsample of n = 51 specimens, we con-
ducted a two-part blind experiment, com-
paring (1) the results of thin-section analy-
sis with the known harvest date for each
specimen and (2) the results from polished
thick sections. These results are summa-
rized in table 17.3.

COMPARING THIN-SECTION RESULTS WITH
KNowN AGE oF HARVEST: We began by
testing to see how well our thin-section
estimates predicted (retrodicted) the known
date of harvest. As documented in table
17.3, the fit was exact for 90.1 percent (46
of 51) of the thin-section estimates (mean-
ing that the known collecting date fell
within the estimated date range of the cross
section).

We must temper our enthusiasm for these
highly positive results because, after all, the
subsample of n = 51 thin-sectioned clams
was drawn from the larger control sample
(n = 211) used to derive the St. Catherines
Island seasonal chronology in the first
place. A truly independent control sample
would be required to test the chronology in
a rigorous sense; however, this check on the
ability of thin-sectioned Mercenaria to ret-
rodict the known age of harvest provides
a necessary first step in evaluating the effec-
tiveness of thick-section analysis.

Erricacy oF THICK-SECTION ANALYSIS:
We then reanalyzed the control subsample
(n = 51) by analyzing and assessing growth
increments on thick sections from the same
individuals (table 17.3).

Thick-section analysis correctly retro-
dicted known harvest ages in 38 of the 51
test cases, for an overall accuracy of 74.5
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percent. While this drop in accuracy from
thin-section analysis is disturbing, examin-
ing the actual cases involved shows that the
thick-section estimates were fairly close to
the known age of harvest. Eleven of the
“near misses’’ involved a disparity of less
than 25 days from the known collection
time. In seven of these cases (all specimens
were collected on April 10, 1979), the dif-
ference was only 5 days. Three additional
samples were off by a single month, while
the greatest disparity observed was
2 months. This sample, specimen SCR929,
was collected on August 21, 1979, a time of
particularly slow incremental growth. With
regard to absolute chronology, thick-sec-
tioned analysis was somewhat less accurate
than the more time-consuming thin-section-
ing, but the errors involved were relatively
minor (and reflected the arbitrary cutoff
points employed in the St. Catherines Is-
land Mercenaria chronology). In other
words, at a fine level of inspection thick-
section analysis might be slightly less accu-
rate, but it still preserves the overall trend of
annual shell growth.

We can likewise compare the agreement
between thin-section and thick-section
analysis, without regard to actual time of
harvest. The two techniques agreed with
one another in 35 (of 51) cases, for an over-
all agreement of 68.6 percent. In all but one
case, this difference was a single growth
stage; another five cases had just a half-
stage disparity. The only extreme difference
took place on specimen SCR11, which was
judged by thin-section analysis to have been
harvested in the T, stage, whereas thick sec-
tion analysis determined that the specimen
was in the O; stage.

SummARry: This blind testing experiment
shows that both preparation methods
retrodict the known season of capture with
considerable accuracy. Thin-section analysis
had a success rate of 90 percent, while the
thick sections of identical specimens were
nearly 75 percent accurate and still pre-
served the overall trend of incremental
shell growth through the annual cycle. Con-
sidering the sampling problems and ob-
served variability in the control sample, as
well as the arbitrary temporal limits
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TABLE 17.3
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Comparison of Thin-Section and Thick-Section Techniques on Known-Age Mercenaria from St.

Catherines Island

Observed stage

Specimen no. Date of harvest Locality Expected stage Thin section Thick section
SCR11 November 28, 1975 McQueen To 3 T, O,
SCR812 March 22, 1979 Persimmon Os O, O,
SCRS815 March 22, 1979 Persimmon 05 O3 05
SCR819 April 10, 1979 McQueen O3 Os T,
SCR 821 April 10, 1979 McQueen O; O; T,
SCR822 April 10, 1979 McQueen Os O3 T,
SCR830 April 10, 1979 Persimmon Os3 O; T,
SCR838 May 23, 1979 Persimmon T, T, T,
SCR841 May 23, 1979 Persimmon T T T,
SCR848 May 23, 1979 Persimmon T, T, T,
SCR851 May 12, 1979 McQueen T, T, T,
SCR852 May 12, 1979 McQueen T, T, T,
SCR856 May 12, 1979 McQueen T, T, T
SCR867 February 24, 1978 McQueen O, 3 O, Os
SCR877 February 24, 1978 McQueen O, 3 O, O,
SCR882 February 25, 1978 McQueen O, 3 O, O,
SCR890 May 20, 1978 McQueen T, T, T,
SCR897 May 20, 1978 McQueen T, T, T,
SCR899 May 22, 1978 Persimmon T, T, T,
SCR900 May 22, 1978 Persimmon T, T-T; T,-T5
SCR917 August 20, 1979 McQueen To 3 T, T,
SCR918 August 20, 1979 McQueen To 3 T, T,
SCR920 August 20, 1979 McQueen Ty 3 T, T,
SCR928 August 21, 1979 Persimmon T> 3 T, T,
SCR929 August 21, 1979 Persimmon P T, T,
SCR930 August 21, 1979 Persimmon To 3 T, T,
SCR931 August 21, 1979 Persimmon Ty 3 T, T,
SCR932 August 21, 1979 Persimmon Ts 3 T, T,
SCR933 August 21, 1979 Persimmon Ty T, T,
SCR953 May 12, 1979 McQueen T, T, T
SCR954 May 12, 1979 McQueen T, T, T,
SCR955 May 12, 1979 McQueen T T, T,
SCR956 May 12, 1979 McQueen T, T, T,
SCR957 May 12, 1979 McQueen T, T, T,
SCR958 April 10, 1979 McQueen O3 Os O,
SCR961 April 10, 1979 Persimmon (0N (0N O,
SCR962 April 10, 1979 Persimmon Os Os Os
SCR963 April 10, 1979 Persimmon (0N (0N T
SCR965 May 20, 1978 McQueen T, T, T,
SCR966 May 20, 1978 McQueen T, T, T
SCR967 May 20, 1978 McQueen T, T, T,
SCR969 May 22, 1978 McQueen T, T-T3 T,-Ts
SCR970 May 22, 1978 McQueen T, T,-T; T,-Ts
SCR971 May 22, 1978 McQueen T, T, T,
SCR972 May 22, 1978 McQueen T, T, T,
SCR973 March 22, 1978 McQueen O3 O, O3
SCR975 November, 1979 McQueen T, 3 T, Ts
SCR976 November, 1979 McQueen Ts 3 T, T;
SCR977 November, 1979 McQueen T, 3 T, T,
SCR978 March 15, 1978 McQueen O3 O, T,
SCR979 March 15, 1978 McQueen O, 3 Os Os
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necessary for seasonality analysis, we feel
that both methods produce acceptable
results (while extracting different costs).
Whereas thin-section analysis provides
a higher degree of precision, its high cost
reduces sample sizes. Thick sections are
produced much more quickly, thereby
generating larger samples sizes but less
precise results. In the following analysis of
archaeological Mercenaria, we report the
result of ca. n = 700 thin sections with the
remainder analyzed by thick-sectioning. In
all apparently ““deviant” clams, and also for
senile individuals (bands are extremely
compressed and difficult to read), we
employed the more time-consuming thin-
sectioning technique.

ADDITIONAL QUALITY CONTROLS

To summarize our seasonal Mercenaria
research, we worked from a control sample
of hard clams to derive a model of incre-
mental growth. We defined a phase of rapid
growth (an opaque increment that accumu-
lates between mid-December and mid-
April) and phase of slower growth (a trans-
lucent increment representing the phase be-
tween mid-April and mid-December). We
began with thin-section analysis, but found
that thick sections provided nearly compa-
rable data in a more efficient manner (not-
ing that a number of other researchers
reached similar conclusions). We then ap-
plied these techniques to analyze seasonal-
ity in approximately 2000 archaeological
specimens recovered from St. Catherines Is-
land.

Turning to the result of the Island-wide
seasonal analysis, however, we must can-
didly admit the potential hazards and short-
coming of our methods. We know, for in-
stance, that the growth and season of
incremental shell formation—the so-called
sclerochronology (Hudson et al.,, 1976;
Quitmyer et al., 1997)—varies, especially
in response to ambient water temperature,
although other factors such as spawning
and seasonal storms may be factors (Ansell,
1968; Clark, 1974, 1979b; Clark and Lutz,
1982; Grizzle and Lutz, 1988; Jones et al.,
1990; Quitmyer et al., 1997). Clearly, our
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seasonality analysis is subject to multiple
cautions and stipulations.

Several investigators have urged use of
oxygen isotope (paleotemperature) analysis
as an independent control for growth incre-
ment studies (e.g., Claassen, 1986a; Rollins
et al., 1990: 468; Jones and Quitmyer, 1996;
Quitmyer et al., 1997). Such oxygen isotope
analysis has been used to distinguish winter
growth increments from summer growth
intervals (Epstein and Lowenstam, 1953),
and this technique had been employed to
reconstruct paleotemperatures in various
zooarchaeological materials (e.g., Shackle-
ton, 1973; Killingley and Berger, 1979;
Shackleton and van Andel, 1986). Specifi-
cally with respect to the Mercenaria popu-
lations of St. Catherines Island, we hope to
establish the following: If the opaque zone
truly accumulates during the December—
April phase, then oxygen isotope analysis of
these same growth bands should reflect rela-
tively cool water temperatures. Similarly, if
the translucent zone was truly deposited be-
tween May and November, then isotopic
analysis should document a significantly
warmer seawater temperature.

In chapter 18, Andrus and Crowe test
this proposition. Growth increment and ox-
ygen isotopic analysis of a modern control
collection of 195 Mercenaria collected from
St. Catherines Island was used to determine
seasonality patterns in excavated clam shells
and to define the seasons of increment for-
mation. Lifetime 8'®0 values recorded in
these clam increments are shown to be prox-
ies of relative seasonal changes in water tem-
perature, following a sinusoidal annual
curve in tandem with water temperature var-
iation. Absolute 8'®0 varied between clams
and through ontogeny of individual clams,
but statistical methods helped to control this
variability based on the control population.

Andrus and Crowe then analyzed oxygen
isotope levels on a sample of 25 Mercenaria
from six sites, arbitrarily selected from the
Island-wide survey collection:

9Li200: a large site located 300 m east of
Wamassee Road. Combined '*C and ce-
ramic evidence demonstrate that the occu-
pation dates to the St. Catherines and Wil-
mington periods.
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TABLE 17.4
Comparison of Seasonality Indicators for 25 Archaeological Clams from St. Catherines Island

NO. 88

Estimated season of capture

Specimen no. Site Oxygen isotope analysis Visual incremental analysis Concordance
A1050 9Li200 Warm (probably summer) Summer/Fall (T, 3) Exact

A1052 9Li200 Warm (probably summer) Summer/Fall (T, 3) Exact

A1489A 9Li200 Warm (probably summer) Summer/Fall (T, 3) Exact

Al1493A 9Li200 Cold (probably winter) Winter (O ) Exact

A1186D 9Li201 Cold (probably winter) Winter (O;_») Exact

A1265A 9Li203 Warm (probably summer) Spring (T) One season offset
A1266B 9Li203 Cool (probably winter) Spring (T)) One season offset
A1266D 9Li203 Warm (edge only) Winter (O ) Two seasons offset
Al1267A 9Li203 Cool (probably winter) Spring (T)) One season offset
A1267E 9Li203 Cool (probably winter) Winter (O ») Exact

A1042H 9Li205 Warm (probably summer) Summer/Fall (T, 3) Exact

A1043A 9Li205 Warm (probably summer) Summer/Fall (T, 3) Exact

A1042K 9Li205 Cool (probably winter) Spring (T)) One season offset
A1044C 9Li205 Warm (probably summer) Summer/Fall (T, 3) Exact

A1044D 9Li205 Warm (probably summer) Summer/Fall (T, 3) Exact

A1442F 9Li207 Cool (probably winter) Winter (O ») Exact

A1442D 9Li207 Cool (probably fall) Winter (O;_») One season offset
Al1442E 9Li207 Cool (probably fall) Summer/Fall (T, 3) Exact

A14421 9Li207 Cool (edge only) Winter (O;_») Exact

Al444 9Li207 Cool (probably winter) Winter (O ») Exact

A1477C 9Li214 Cool (possibly fall) Summer/Fall (T, 3) Exact

A1478B 9Li214 Cool (probably winter) Summer/Fall (T, 3) One season offset
Al1478E 9Li214 Cool (probably winter) Winter (O_,) Exact

Al1478H 9Li214 Cool (probably winter) Winter (O ») Exact

A1478] 9Li214 Cool (probably winter) Winter (O;.») Exact

9Li201: a small site roughly 100 m west
of the 9Li200. The limited ceramic evidence
suggests that the primary component dates
from the Wilmington period, with a minor
Irene period component also present.

9Li203: a medium-sized site from the St.
Catherines period, located immediately
south of Little Camel New Ground Field.

9Li205: a medium-sized site located in
Camel New Ground Field. The major com-
ponent dates to the Irene period, with a mi-
nor St. Catherines period occupation evi-
dent as well.

9Li207: Back Creek Village is a large site
near the southeastern margin of the Island
Core. The ceramic evidence demonstrates
that the major component dates from the
Irene period, but a few Savannah period
diagnostics were also recovered.

9Li214: a large St. Catherines period site
located on Cracker Tom hammock. A large
sample of vertebrate faunal remains was re-

covered here, and the presence of sea catfish
remains further indicates occupation some-
time between April and October. The pres-
ence of deciduous lower third premolars
suggests that juvenile deer were harvested
in late summer or early spring.

Since these six sites were part of the Is-
land-wide seasonal study of Mercenaria,
Andrus and Crowe compared the results
of our incremental with their own oxygen
isotope analysis. Table 17.4 summarizes the
results of these dual seasonality assess-
ments.

In nearly three-quarters (18 of 25) of the
Mercenaria studied, the seasonal estimates
derived from visual and oxygen isotope
analysis agreed precisely, a positive result
that reinforces the efficacy of our model
for incremental analysis. As for the excep-
tions, in six cases the offset was a full season
and the differences appear to be largely ran-
dom (in four cases, the incremental analyses



2008

estimated a season ‘‘too early”, while in the
other two cases the estimated season of har-
vest was “‘too late™).

In only one case (A1266D) did thin-sec-
tion and oxygen analysis offset by a full half
year. While we do not know the reason for
this disparity, it is useful to point out that
unless the microdrilled carbonate sample is
taken from the very edge of the shell, it may
indicate a different season (especially if
there is only the slightest suggestion of opa-
que growth). In such a case, thin-section
analysis would correctly point to a mid-
winter season, such as December/January,
while the isotopic analysis would mostly in-
clude the previous summer’s shell deposit.

Although additional research is certainly
warranted, we take these results as an over-
whelming confirmation that these two very
different methodologies produce equivalent
results. While oxygen isotope analysis is
considered to be a more accurate technique,
the relatively rare differences observed do
not appear to be skewed in either direction.
As a result, we have confidence that the
seasonal estimates derived from visual anal-
ysis of Mercenaria quite accurately reflect
the season of capture.

SEASONAL ANALYSIS OF
MERCENARIA RECOVERED FROM
THE ISLAND-WIDE SURVEY SITES

Clark (1979b) initiated the analysis of
zooarchaeological mollusks from St. Cath-
erines Island, concluding that 82 percent of
the Mercenaria from Johns Mound and 69
percent of those from Marys Mound were
harvested during winter months (see also
Larsen and Thomas, 1982: 338). He also an-
alyzed Mercenaria samples from McLeod
Mound, concluding that these mollusks
were likewise harvested during the winter
(probably December or January). All of
these samples were recovered from second-
ary context, having been used as construc-
tion materials in burial mounds, and the
complex formation processes involved pre-
cluded actual dating of the mortuary activ-
ities. Encouraged by this successful analysis
of seasonality, though, we were anxious to
move from the middens located during the
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Island-wide survey to the considerably bet-
ter suited materials recovered in primary
contexts.

SoME SAMPLING CONSIDERATIONS

Mercenaria suitable for seasonal analysis
were recovered from nearly 85 percent (110
of 130) of the sites identified and sampled in
the Island-wide survey. In addition, we saved
every single undamaged clam ventral margin
for potential seasonal analysis. Because such
analysis is so time-consuming and labor in-
tensive, we needed to devise an appropriate
sampling scheme that would narrow down
the number of clams to be analyzed and
would simultaneously avoid the introduc-
tion of bias in the winnowing process.

As noted elsewhere, the ceramics from all
survey sites were analyzed according to
a strict protocol, and once these data were
available, we could classify most sites ac-
cording to archaeological period(s). With
these ceramic data available, we applied
the following sampling conventions to se-
lect the appropriate Mercenaria for season-
al analysis:’

Single-component sites: If fewer than 25
readable clams were available from such
single-component sites, then all clams were
analyzed. If more than 25 suitable clams
were recovered, then the available clam
shells (or fragments) were numbered se-
quentially, and a sample of 25 was selected
for analysis using a table of random num-
bers. Some of the “‘single component’ sites
actually contained evidence of minor occu-
pations during other ceramic periods.
When this happened, Mercenaria samples
were taken whenever possible from ‘“‘tem-
porally discrete” test pits and/or excavation
levels (from those units and levels contain-
ing only one ceramic complex) by randomly
selecting from within these relatively homo-
geneous intrasite areas.

Double-component sites: Each compo-
nent was sampled independently. We tar-
geted the relatively homogeneous test pits
(and/or specific levels) from each major
temporal component. We then selected up
to 25 clams from each component (random-
ly sampling in the case of n > 25).
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Multiple-component sites: Ideally, we
would have analyzed 25 clams from each
of the identified components. Unfortu-
nately, in practice we never recovered suffi-
cient Mercenaria to do this. The result was
that we analyzed whatever clams were re-
covered and attempted to determine the ar-
chacological age of each specimen by chart-
ing associated potsherds.

Undated components: Several sites con-
tained sufficient Mercenaria for seasonal
analysis, but too few potsherds to assign
a probable period of occupation. The sea-
sonal estimates have been included in the
overall, Island-wide total, but not in the
period-by-period tallies.

Although this sampling procedure may
seem a bit mechanistic, it assured a relatively
uniform distribution of hard-shelled clams
selected for analysis and reduced the overall
number of analyzed specimens to approxi-
mately 2000 individual Mercenaria shells
(or fragments). Of these, 1771 individual
specimens (or fragments) provided usable
growth increment estimates (712 were ana-
lyzed in thin section, and the remainder
were examined using the thick-section tech-
nique discussed above). We present these
data in two ways.

Table 17.5 provides the raw data of this
analysis, presenting the site numbers, tem-
poral periods, and terminal growth incre-
ments observed. We also include a column
for “Confidence”, reflecting the fact that
the Mercenaria shells recovered from ar-
chaeological contexts were often fragmen-
tary, and some were chemically altered by
groundwater. In such specimens, the shell
margin—critical for analysis of this type—
is fragile and often missing in weathered
archaeological samples. Even when the
margin is present, it may be too abraded
for satisfactory study. Alteration processes
commonly affect the marginal and inner
surface of the shell, producing an ‘alter-
ation rim” that obscures the record of the
last few days (in juvenile and mature shells)
or the last few months or years (in senile
shells). Some shell fragments include the
margin, but are too small to include a full
year’s growth, especially in fast-growing
mature or juvenile shells. Because of these

NO. 88

difficulties, we assigned a ‘“‘confidence rat-
ing” to each seasonal assessment: A (high
confidence), B (medium confidence), and C
(low confidence). The overall degree of con-
fidence listed in table 17.5 reflects the over-
all degree of confidence in seasonal assign-
ment and is the average confidence rating
for all individual Mercenaria in that prove-
nience unit.

The following codes were used under
“Comments’:

0,3 and Ty_3: In a few cases, when we
were uncomfortable with assigning an zooar-
chaeological specimen to one of the remain-
ing five subdivisions, we simply assigned the
specimen as “fast growth” (“O;_3”) or “slow
growth” (“T3”).

TS: The number of specimens analyzed
by thin section are denoted by “TS;” the
remainder were analyzed by thick-section
analysis.

RESULTS

In chapter 20, we combine the specific,
site-by-site Mercenaria counts with addi-
tional season-specific indicators to con-
struct patterns of seasonal utilization for
individual sites. Chapter 32 further synthe-
sizes these seasonal indicators in a consider-
ation of Island-wide settlement patterns.
Table 17.6 analyzes these same data, pool-
ing the various seasonal estimates by ar-
chaeological period.

Before we can discuss the implications of
the zooarchaeological data, it is necessary
to revisit the modern Mercenaria control
sample (discussed above). Figure 17.4
documents the known seasonal growth in
Mercenaria collected from 1975 to 1984
on St. Catherines Island, arrayed as chang-
ing proportions of incremental growth on
a month-by-month basis. There is undoubt-
edly considerable variability that exists be-
tween individuals, but the overall trend is
quite apparent. For the January—August
phase, there is a consistent shift in the con-
trol population (not matched on every in-
dividual) from the earliest traces of the opa-
que increment to the full development of
the transparent increment. We also find lit-
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TABLE 17.5
Season of Capture for Mercenaria Recovered from n = 98 Archaeological Sites on St Catherines Island

Major Minor
component component Site O, O; T; T,3 Confidence Comments

Altamaha — 9Li8 6 — — 13 A O 3=6

Altamaha — 9Lil3 18 6 6 10 B TS =1

Altamaha — 9Li210 5 2 1 3 A O, 3=2

Altamaha Irene 9Li242 4 2 — — B+ 0, 3=5TS=13

Irene St. Catherines 9Lil19 1 5 19 — A —

Irene — 9Li51 18 — — 1 A— O 3=4,T ;=2
TS =25

Irene — 9Li52 16 7 — — A+ 0O, 3=2;TS =25

Irene — 9Li55 9 4 — 1 B+ 0, 3=2,TS=19

Irene — 9Li84 8 1 4 8 B+ O, 3=1

Irene — 9Li87 16 3 — 3 B O 3=1

Irene — 9Lil18 14 4 1 2 B 0O, 3=3TS=18

Irene St. Catherines 9Lil128 13 — — 7 B+ 0, 3=3

Irene — 9Lil163 13 5 — 4 B O3=2

Irene — 9Li169 12 3 — 3 B+ O, 53=17

Irene — 9Lil70 6 6 — 10 B O,3=2;TS = 25;
Tl 3= 1

Irene Refuge-Deptford 9Lil73 17 5 1 1 A TS =4

Irene — 9Lil75 — 2 — 9 B TS =11

Irene Wilmington 9Lil76 14 — — 5 B TS =17

Irene — 9Lil77 3 — — 1 A TS=5

Irene — 9Lil182 9 — — 1 A— O, 3=4

Irene Refuge-Deptford 9Lil86 18 6 — 1 A —

Irene — 9Li189 3 — — 1 A T, 3=3

Irene — 9Li190 30 4 5 2 A— O, 3=3,T;53=23;
TS =25

Irene — 9Li191 15 7 1 — A— —

Irene — 9Li192 19 4 — — A+ O, ;3=1

Irene — 9Li193 6 1 1 — A— —

Irene — 9Lil97 30 7 — 14 B+ TS =6

Irene — 9Li202 5 1 2 — B— 0, 3=28; TS=23

Irene — 9Li204 13 5 3 3 A

Irene St. Catherines 9Li205 6 1 — 14 A —

Irene St. Catherines 9Li206 8 — 3 8 A+ —

Irene — 9Li207 16 — 6 3 A —

Irene — 9Li208 21 — 1 1 A+ TS =2

Irene — 9Li211 6 1 2 4 B O 3=1,T5=1;
TS =21

Irene — 9Li212 5 — — 1 A O 3=2

Irene — 9Li213 15 2 — 1 A— O, 3=2;TS=2

Irene — 9Li216 19 1 1 3 A

Irene — 9Li218 10 2 — — A 0, 3=3TS=7

Irene — 9Li222 13 — — — A— 01 3=2:T13=1

Irene — 9Li226 17 4 — 2 B+

Irene — 9Li227 — 23 2 — A —

Irene — 9Li229 8 6 — — B+ O, 53=1

Irene — 9Li241 23 2 — — A— TS =25

Irene — 9Li243 16 2 — — B+ 0, 3=4,TS=2

Irene — 9Li244 17 2 — 1 A— O,3=4

Irene — 9Li245 20 — 1 — A —

Irene — 9Li251 — 2 — 2 A— 0, 3=3TS=3
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TABLE 17.5
(Continued)
Major Minor
component component Site 015 O; T; T,3 Confidence Comments
Irene — 9Li255 28 7 2 1 A— 0, 3=6T; 3=2
St. Catherines/ — 9Lil9 14 3 — 4 A —
Wilmington
St. Catherines — 9Li22 3 — — — A O, 53=1
St. Catherines — 9Lil65 20 — 1 2 O 53=1
St. Catherines — 9Lil71 2 1 — — A TS =1
St. Catherines — 9Li183 13 — — 1 A— 0O, 3=2:TS=11
St. Catherines — 9Li185 24 — — 1 A+
St. Catherines — 9Li203 9 10 — 1 A+ —
St. Catherines — 9Li214 20 2 — — A —
St. Catherines — 9Li230 4 4 — — A O 53=1
St. Catherines — 9Li237 9 2 — 1 B 0, 3=5T; 3=28
St. Catherines/ — 9Li198 1 — 1 B+ TS =6
Wilmington
St. Catherines/ — 9Li200 17 1 6 — A+ —
Wilmington
St. Catherines/ — 9Li209 18 2 1 2 A T, 3=2
Wilmington
St. Catherines/ — 9Li178 6 2 — — A Ti3=1;TS=3
Refuge/Deptford
St. Catherines/ — 9Li233 17 5 — — B+ 0O, 3=2;TS=25
Wilmington
Wilmington — 9Li57 3 — — — B 0, 3=2,TS=5
Wilmington — 9Li97 16 — 1 4 A—
Wilmington — 9Lil62 10 — — 12 B TS =23
Wilmington — 9Lil64 1 — 1 1 C+ O;3=1;TS=3
Wilmington — 9Lil79 8 5 — — A 0, 3=3TS=7
Wilmington — 9Lil87 19 1 — 1 A— T, 35=1;TS =23
Wilmington — 9Lil84 1 — — — A+
Wilmington — 9Lil194 4 2 4 A— O 3=6
Wilmington — 9Li196 6 10 — 9 A —
Wilmington — 9Li215 6 5 1 A— —
Wilmington — 9Li217 17 5 — — B TS =25
Wilmington — 9Li220 16 5 — 2 B O, 3=2
Wilmington — 9Li221 15 6 — 3 A— O, 3=1
Wilmington — 9Li232 10 — — B O ;=1;TS=13
Wilmington Altamaha 9Lil166 2 — — 2 B+ TS =4
Wilmington Deptford 9Li238 7 — — — B+ TS =9
Wilmington Irene 9Li201 8 — — A+ 0O, 53=1
Wilmington Irene 9Li240 15 1 — — B O 3=1T;5=1
Refuge-Deptford — 9Lil5 6 — — — A —
Refuge-Deptford — 9L.i49 12 4 2 4 B 0, 3=2,T 3=2;
TS =25
Refuge-Deptford — 9Li223 8 8 — 1 A— O 3=1Ti3=1
Refuge-Deptford — 9Li225 15 — — — B+ —
Refuge-Deptford — 9Li239 2 — — — B+ O, 3=2
Deptford — 9Lil72 5 4 — 3 B T, 5=1,TS= 14
Refuge — 9Li180 7 — — 2 A
Refuge — 9Li235 12 8 — — A— O, 53=1
Refuge/St. Simons St. Catherines 9Lil37 19 — — 4 B —
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TABLE 17.5
(Continued)
Major Minor
component component Site O,.» O; T; T,3 Confidence Comments
St. Simons — 9Li231 12 13 — — A— —
St. Simons — 9Li252 3 3 — 1 B+ O 3=1;TS=4
- — 9Li56 1 2 — — B TS =3
- — 9Lil14 2 1 — — B 0, 3=3
- — 9Lill6 13 — — 9 B TS = 16
- — 9Lill7 3 21 1 A TS =19
— — 9Lil174 2 — — — A+ TS =2
- — 9Lil88 3 3 — — A— O, 3=4,TS=3
— — 9Li219 — 7 — — A O, 5=1
- — 9Li236 2 2 — 1 C —
Totals — — 61 37 2 15 (Total 115) —
Totals — — 53% 32% 2% 13% (100%) —

tle, if any, progress beyond this stage during
the final four months of the year.

While we would certainly welcome larger
samples for mid-summer and the dead of
winter, the trends in figure 17.5 seem too
well established to expect any significant
surprises from additional data. These re-
sults fit our general impression of how Mer-
cenaria react to changes in temperature. In
addition, consistency of the data (consid-
ered for the population as a whole) provides
the necessary baseline against which to
compare the archaeological materials.

Table 17.6 summarizes the evidence from
incremental analysis of Mercenaria recov-
ered from n = 98 of the sites in the Island-
wide survey. The detailed analysis of these
results is embedded and integrated with ad-
ditional archaeological and zooarchaeolo-

gical data in subsequent chapters (esp.
chaps. 25-28). To demonstrate how the
modern control sample (fig. 17.4) facilitates
our estimates of seasonal clam procure-
ment, we return to the six selected sites dis-
cussed with respect to the oxygen isotope
analysis. The seasonal diversity evident in
these sites clearly illustrates the processes
through which the seasonal evidence must
be evaluated on a site-by-site basis.

9L1200 (AMNH-452; TRANSECT H-6): The
ceramic assemblage from this large site
dates to the St. Catherines/Wilmington peri-
ods. Because all four test pits contained
a mixture of both ceramic complexes, it
was impossible to separate the two com-
ponents on stratigraphic grounds. This tem-
poral assignment is confirmed by six radio-
carbon determinations, which roughly span

TABLE 17.6
Seasonality of Mercenaria Capture by Archaeological Period

Phase 01 2 03 Tl T2 3 Ol 3 Tl 3 Total

Altamaha 43 10 7 26 13 — 99
Irene 556 135 55 118 65 13 942
St. Catherines 95 17 1 5 5 1 124
St. Catherines/Wilmington 78 14 7 7 2 2 110
Wilmington 173 43 3 39 21 10 289
Refuge-Deptford 86 24 2 14 5 3 134
St. Simons 15 36 — 1 1 — 33
Period unknown 26 36 1 10 8 — 91
Total 1072 295 76 220 120 29 1812
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O

NO. 88

Incremental stage

Oq T, T

Altamaha
n=86

Irene
n=864

St. Catherines/
Wilmington
n=118

Wilmington
n=216

Refuge-
Deptford
n=126

St. Simons
n=32

TOTAL
n=1642

Fig. 17.5.

Position of growth surface within major increments at time of harvest: modern control

sample of Mercenaria collected between 1975 and 1984 on St. Catherines Island.

the interval of cal A.p. 400-1250 (see chap.
16).

We began the seasonal analysis by select-
ing a random sample of n = 25 Mercenaria
from 9Li200. Each valve was sectioned and
analyzed by the previously discussed thick-
section technique. We successfully deter-
mined the growth stage at time of harvest
for 24 of the specimens, assigning a confi-
dence level of A+ to these assessments (see

table 17.5). Seventy-one percent (17 of 24)
specimens were harvested in the O,_, stage,
4 percent (1 of 24) in the T, 3 stage, and 25
percent (6 of 24) Mercenaria valves were
harvested during the T growth incremental
stage.

Figure 17.6 depicts these results in
graphic form comparable to the modern
control sample. No single month in the con-
trol sample corresponds to the frequencies



2008

17. MOLLUSCAN INCREMENTAL SEQUENCE

Incremental stage

T

T2-3
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aLi200
n=24

9Li201
n=29

aLi214
n=22

9% 0% 0%

0%

9Li203 45% 50% 42% 5%
| 29% 5% 0% 67%
9Li205
n=21 -
64% 0% 259, 12%
9Li207
n=25

Fig. 17.6. Growth surface position at time of harvest: zooarchaeological specimens, St.

Catherines Island.

observed in the zooarchaeological sample,
meaning that the results at 911200 could not
have been obtained from hard clams col-
lected in a single harvesting episode. The
9Li200 sample also differs markedly from
the “annual” profile for modern Merce-
naria on St. Catherines Island, especially
with regard to low frequencies of O3 and
T,. Consequently, we lack evidence for
a ““year-round” harvest of hard clams.
Specifically, we can conclude that the
zooarchaeological data from 9Li200 docu-
ments that Mercenaria were harvested dur-
ing the winter (the O;_, growth stage, which

dates from mid-December through about
mid-March) and during the late spring—ear-
ly summer interval (as reflected by the T,
growth stage that dates from mid-May
through mid-July).

A number of cautions accompany these
conclusions. These data do not justify the
inference that site 911200 was ‘“‘continuous-
ly occupied” during any particular interval
(for example, between mid-December and
mid-March or between mid-May and mid-
July). The observed distribution of growth
intervals requires as few as two discrete har-
vests: on January 15 and on June 15, for
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instance. Given the temporal span of the
site, it is likely that many more harvests
took place, but the available evidence from
Mercenaria do not offer any further clues.
9L1201 (AMNH-453; TRANSECT H-6): We
analyzed all available Mercenaria recovered
from our excavations at this small Irene
period site. Eighty-nine percent (8 of 9) of
the hard clams were harvested during the
O,, growth stage, while one was
harvested during the T; interval. An
additional specimen, which could only be
assigned to the O;_3 growth stage, is listed
in table 17.4, but not tabulated in the
overall site profile. We assigned a con-
fidence level of A+ to this analysis
(meaning that the growth increments were
easily readable), but the small sample size
requires considerable caution. Comparing
the zooarchaeological results with the
modern control sample, we conclude that
the hard clams we analyzed were
harvested mostly during the winter.

We can add this evidence to findings
made in the analysis of vertebrate faunal
remains recovered at 9Li201 (as reported
in chap. 22). Reitz noted that “vertebrates
are not the best seasonal indicators™ (chap.
18, this volume), because most coastal spe-
cies are available throughout the year. Fur-
thermore, even when certain species can be
taken as cold- or warm-weather indicators,
the mere absence of that species cannot be
taken as evidence that a particular site was
unoccupied at a particular time (Reitz and
Wing, 1999: 259-261).

Sea catfish (Ariidae) remains were recov-
ered at 9Li201. While perhaps present in
inshore areas throughout the year, mem-
bers of the sea catfish family are most abun-
dant in warm weather and are rare in cold
weather. Based on this evidence, we can
conclude that sea catfish procurement at
9Li201 took place sometime between April
and October. This finding correlates, in
part, with the finding of a lone Mercenaria
valve that was harvested during the T,
growth increment.

9L1203 (AMNH-461; TRANSECT J-1):
Little Camel New Ground Field No. 2 is
a medium-sized, St. Catherines period site.
Analysis of the n = 20 available Mercenaria
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identified the presence of three incremental
growth stages. About 45 percent of the
specimens were harvested in the O,
growth stage (probably mid-December
through mid-March), and 50 percent were
harvested during the Oz increment
(probably between mid-March and mid-
May).

9L1205 (AMNH-465; TRANSECT J-1): A
random sample of n = 25 Mercenaria
from this medium-sized Irene site demon-
strates summer—fall (T,_3) harvesting, with
the wintertime (O; ;) growth stage also
represented. The available sample does
not confirm harvesting of hard clams
during the springtime (O3 and T).

Back CREEK VILLAGE (9L1207; AMNH-
467; TRANSECT I-1): A random sample of n
= 25 Mercenaria from this large Irene
period site provides ample evidence of hard
clam procurement during the winter and the
late spring. Three specimens suggest that
Mercenaria were also harvested sometime
between mid-July and mid-November,
represented by the T, 3 growth increment.
Although Back Creek Village produced no
evidence of an early springtime harvest of
Mercenaria, the vertebrate remains demon-
strate that sea catfish were procured at
9Li207 sometime between April and Octo-
ber.

9L1214 (AMNH-483; TRANSECT J-6): The
random sample of n = 25 Mercenaria from
the St. Catherines component at 9Li214
duplicates the patterning evident for 9Li201
(discussed above). Both sites produced ample
evidence of wintertime clam procurement,
with early springtime only slightly repre-
sented. Evidence for the remaining growth
seasons is entirely absent.

A large sample of vertebrate faunal re-
mains was recovered from 9Li214. Sea cat-
fish were procured sometime between April
and October, and the presence of deciduous
lower third premolars suggests that juvenile
deer were harvested in late summer or early
spring (see chap. 18).

Wamassee HEap (9Li13; AMNH-208;
TRANSECT [-6): To round out this introduc-
tory section, it is important to introduce
one more archaeological site, 9Li13, a large
mission-period site located just north of the
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freshwater creek at Wamassee Head.
Joseph Caldwell and his University of
Georgia team excavated here in 1969 and
1970, and we also dug here as part of our
Island-wide survey.

We sectioned and analyzed a total of n =
40 Mercenaria from the upper (historic-pe-
riod) component of this important site. A
total of 45 percent (18 of 40) of the analyzed
clams were harvested in the winter in the
O,_, growth stage (probably mid-December
through mid-March), 15 percent were har-
vested in the O3 increment (early spring), 15
percent in the T; increment (late spring),
and 25 percent during the T, 3 increment
(between mid-March and mid-May).

In conclusion, all four of the major in-
cremental stages are represented in the Wa-
massee Head assemblage, so, in a sense, it is
true that Mercenaria were harvested “‘year-
round” at 9Lil3. It is also true that four
discrete harvesting episodes (one during
each season, but decades apart) could also
account for the observed distribution of in-
cremental evidence. Contextual and ceram-
ic evidence coupled with the available ra-
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diocarbon dates suggest that 9Lil3 was
occupied for a least a century.

In the next chapter, Andrus and Crowe
present the results of their oxygen isotope
analysis, which substantiates the results of
the incremental analysis presented here. In
subsequent chapters, we will consider the
implications of the Mercenaria study in
considerably more detail.

NOTES

1. We are indebted to Irvy Quitmyer for bringing
the Aten (1981) reference to our attention.

2.  Throughout this chapter, we will follow the ter-
minology of Quitmyer et al. (1997: 826) to distinguish
between seasonal site occupation and seasonal patterns
of resource procurement (such as shellfish collection),
which reflect two different kinds of human behavior.

3.  About this same time, Charles Pearson (1979b,
1984b) was exploring the potential of Mercenaria as
a seasonal indicator in conjunction with his own ar-
chaeological explorations on Ossabaw Island.

4. We now understand that the shell notches are
actual annual growth checks, which are stochastic
events and hence not appropriate to defining seasonal
growth increments.

5. Because we chose both left and right values for
analysis, we run the risk of analyzing shell from the
same individual (Quitmyer, personal commun.).



CHAPTER 18. ISOTOPE ANALYSIS AS A MEANS
FOR DETERMINING SEASON OF CAPTURE
FOR MERCENARIA

C. Frep T. ANDRUS AND DoucrLAas E. CROWE

Determining the season of capture for
fauna excavated from archaeological sites
gives insight into the seasonal behavior of
prehistoric cultures. However, the season of
capture and season of occupation of a given
archaeological site cannot be directly equat-
ed. The presence of season-specific fauna
can confirm periods of occupation, assum-
ing the resource was captured on site, but
the absence of season-specific fauna does
not necessarily indicate site abandonment.
Absence of seasonal indicators may reflect
dietary preferences and/or prohibitions,
taphonomic factors, or any number of
other variables invisible in the material cul-
ture.

Season of capture data is nonetheless use-
ful in that confirmation of presence at a lo-
cality defines at least portions of the overall
occupation pattern. Furthermore, year-
round season of capture demonstrates year-
round occupation, which is a valuable obser-
vation in areas and times in which little is
known concerning resource economies and
seasonal round subsistence patterns. The
prehistoric coastal Southeast United States
is an example of such an area and time.

A principal difficulty in determining sea-
son of occupation in the coastal Southeast
is a dearth of seasonally dependent fauna
preserved in sites. Most fauna identified
from coastal middens are present locally
12 months per year. Therefore, investiga-
tional focus must shift to seasonal markers
within the remains of individual organisms,
such as stage of antler development in
white-tailed deer. Because such indicators
are not commonly present in sites, less ob-
vious yet more reliable faunal calendars
must be studied. Among these are seasonal
growth increments in hard tissues. These
structures are present in a variety of com-
mon artifacts, such as in deer teeth cemen-
tum (e.g., Weinand, 1998), oyster shells
(e.g., Herbert and Steponaitis, 1998; An-
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drus and Crowe, 2000), and clam shells
(e.g., Quitmyer et al., 1997). Of these arti-
facts, oysters are generally the most com-
mon at coastal sites (see Quitmyer et al.,
1985, for examples from the Georgia coast),
but clam incremental growth has been stud-
ied in greater detail (for review, see Rhoads
and Lutz, 1980; Quitmyer et al., 1997).

Incremental growth in hard clams (Merce-
naria mercenaria and Mercenaria campe-
chiensis) is relatively simple when compared
to oysters and other bivalved mollusks. The
rate of growth, and thus the size of increment,
follows a statistically predictable pattern, al-
beit one that varies greatly by latitude and
habitat (Jones et al., 1989). The increments
in hard clams are often larger than in most
other mollusks, and are therefore amenable
to analysis using simple techniques such as
examination of bisected valves in reflected
light. Furthermore, the 3'%0 values of the
aragonite (CaCO3) shell can be used to de-
termine seasonal water temperature varia-
tion (Jones and Quitmyer, 1996). Water tem-
perature, which varies seasonally, can
therefore be determined through the ontog-
eny of the clam. These characteristics make
clam shells well suited to season of capture
studies.

Visual analysis of clam shells excavated
from sites on St. Catherines Island have
been conducted previously (Clark, 1979b)
and remain a critical part of the present
monograph (see chap. 17). This chapter will
report results of visual and stable oxygen
isotope analysis of clam shell increments
from six sites selected from the large sample
of sites investigated during the Island-wide
survey of St. Catherines Island. Sites in this
targeted subsample range in age from the
Wilmington through the Irene periods. This
research thus expands upon earlier work
through extensive modern control collec-
tions and geochemical analyses of both
modern and archaeological shells.



2008 18. DETERMINING CAPTURE SEASON FOR MERCENARIA 499

CLAM BIOLOGY AND
SHELL GROWTH

Hard clams (Mollusca: Bivalvia: Vener-
eridae), or quahogs, on the Atlantic coast
are divided into two species within the same
genus of Mercenaria. This division into the
species Mercenaria campechiensis and Mer-
cenaria mercenaria is based on geographic
and genetic variation, with the former spe-
cies being the southern form and the latter
the northern form (Morris, 1975). There is
no defined geographic barrier between the
species’ ranges. Specimens taken from the
absolute extremes of the genus’ range are
separated based on relative morphological
differences (Rehder, 1981). Georgia lies
near the center of the range. Therefore,
both species may be found on St. Cath-
erines Island, and differentiation between
them is largely subjective (short of genetic
analysis). In terms of significance to this
project, species identification is of little im-
portance, as both have essentially identical
biology and life history, as was argued in
a study of Georgia clams in comparison
to other clams on the Atlantic seaboard
(Humphrey, 1981). Both species, and hy-
brids between them, have been studied as
seasonal indicators as a group (Quitmyer
et al., 1997).

The basic life cycle of Mercenaria is out-
lined as follows, based largely on Rhoads
and Lutz (1980; see fig. 18.1 for basic clam
shell anatomy). During the first year, all
individuals are male. Upon completing
their planktonic/pelagic stage, they settle
into a suitable environment, often a soft
mud or sand substrate, as is common in
the estuaries of the Georgia Bight. Individ-
uals do not move from that general area for
the rest of their life. In the second year ap-
proximately 50 percent of the population
becomes female. The age at sexual maturity
and season of spawning reflects nutrition
and geography, but even a 1-year-old indi-
vidual may spawn under the right condi-
tions. Initiation of spawning is controlled
by a combination of factors, including
marked seasonal temperature change,
available nutrients, lunar or solar cycles,
and/or continuous release of spermatozoa

and eggs. Fertilization takes place in the
water surrounding the beds. The larvae
are free swimming, but depend upon cur-
rents for extensive movement. Vertical
movement of larvae may allow the micro-
scopic organisms to explore bedding areas
for suitability (Carriker, 1961). Once set-
tled, the reproductive cycle continues.

Adults are not completely sessile. Al-
though movement is generally vertical with-
in the substrate, clams were tracked in this
study moving horizontally within the beds.
This movement is usually small enough to
be measured in meters and may be in re-
sponse to stress such as overcrowding of
the bed.

Shell growth is largely controlled by the
mantle and the extrapallial fluid, and
growth rate follows a Von Bertalanffy or
other statistical curve, though there is
marked variation due to particulars of ge-
ography and environment (Seed, 1980;
Jones et al., 1989). The larvae have a type
of shell known as prodisoconchs, incorpo-
rated into the adult shell in the umbo, which
is located in the hinge area of the outer
valves (Jablonski and Lutz, 1980). Young
specimens grow rapidly; Jones et al. (1989)
found that in Narraganset Bay, Rhode Is-
land, specimens attained 50 percent of their
total size in the first 5 years of life, and 75
percent in the first 10. Studies in other areas
indicate that this rate varies (e.g., Peterson
and Fegley, 1986, in North Carolina);
however in all cases most rapid growth oc-
curs during the first years of life. Young
clams precipitate biannual increments of
up to several centimeters in width along
the axis of growth. In extremely old speci-
mens (often referred to as senile), growth
slows dramatically. These increments can
be as small as fractions of a millimeter.
The age of this occurrence varies (Kennish,
1980). Figure 18.2 illustrates both young
and senile growth patterns as seen in cross
section.

Growth rate is a function of several vari-
ables. Water temperature, nutrition, dis-
solved oxygen levels, substrate type, and
water current speed affect shell growth to
varying degrees (Eversole, 1987). Temper-
ature, however, is likely the principal con-
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Fig. 18.1. Diagram of clam valves showing measured dimensions, relevant shell structures, and

sample area for visual analysis.
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Mercenaria mercenaria

Cross Section of Left Valve

Oldest Growth

Light Band

Most Recent Growth

Fig. 18.2. Diagram of cross section of left valve showing acretionary growth bands. Senile in-

crement width is exaggerated for clarity.

trolling variable in shell growth (Jones et
al., 1989). Shell material is precipitated
most rapidly between 10°C and 23°-25°C.
Maximum shell growth occurs at 20°C,
and ceases below 9°C and above 31°C, cre-
ating growth breaks on the shell surface
(Ansell, 1968).

Carbonate precipitation is greatest on
the outer edge of the valves in the region
beyond the pallial line (fig. 18.1), but new
shell material is formed less regularly
throughout the interior of the valves as
well (Seed, 1980). Materials to be incorpo-
rated into the shell are collected in the ex-
trapallial fluid from the soft tissue and the
water surrounding the organism. Calcium
is transferred from the mantle epithelium
to the extrapallial fluid along with bicar-
bonate, with the remainder of the extrapal-
lial fluid bicarbonate being derived directly
from the surrounding seawater (Crenshaw,
1980). It is from this reservoir that the
mantle assembles the shell components.
Prior studies of isotope distribution in
clams and other mollusks indicate that
the shell material precipitated from the ex-
trapallial fluid is in oxygen isotope equilib-
rium with seawater surrounding the organ-
ism (Epstein et al., 1953; Jones and
Quitmyer, 1996).

Most shell carbonate precipitated in the
adult stages is aragonite (Carter, 1980). Ini-

tially, all carbonate material is precipitated
in a matrix of conchiolin. Crystal formation
is controlled within this matrix, although
the conchiolin matrix later dissolves. There-
fore, shell material within the pallial line has
a well-defined and complete crystal forma-
tion; the shell beyond this line is less well
organized (Crenshaw, 1980).

Periodically, clams respire anaerobically
and sometimes resorb shell material (Du-
gal, 1939; Crenshaw and Neff, 1969; Gor-
don and Carriker, 1978; Crenshaw, 1980).
Recognition of resorption is of great impor-
tance to isotopic studies of shell increment
since the isotopic record in the shell mate-
rial may be altered by this process. Disso-
lution during anaerobic conditions seems to
be caused by succinic acid and alanine in
Mercenaria (Dugal, 1939). This process
takes place very quickly when the organism
is either removed from oxygen or when the
shell is voluntarily closed tightly as is done
periodically, implying that an anaerobic
phase of respiration is sometimes necessary
and is not stress dependent (Crenshaw and
Neff, 1969; Gordon and Carriker, 1978).
Crenshaw and Neff (1969) and Gordon
and Carriker (1978) note that even under
voluntary anaerobisis, growth breaks occur
in the shell. Dissolution seems to be the use
of the alkali reserve of the shell to counter
the acid buildup created by anaerobisis
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(Crenshaw, 1980). The well-formed crystals
within the pallial line may be better suited
for resorption than the less organized recent
growth (Crenshaw, 1980). Redeposition be-
tween periods of anaerobic growth may or
may not occur.

Growth occurs in intervals defined as
either structural or microstructural groups.
The crystal microstructure of clams is de-
scribed by Carter (1980), and is not of direct
importance to this study. The structural
groups related to seasonal growth and
therefore season of capture determination
are, as outlined by Lutz and Rhoads
(1980), semidiurnal and diurnal, fortnightly
(full and new moons), monthly, annual, and
semiperiodic events. Kennish (1980) takes
these distinctions further and includes sub-
daily, daily, bidaily, lunar, annual, freeze
shock, heat shock, thermal shock, abrasion,
spawning, neap tide, and storm breaks. Due
to the spatial resolution of the microdrill
employed in this study, this chapter focuses
on annual growth, which is manifested as
alternating dark and light increment pairs
as seen in reflected light in valve cross sec-
tions. This corresponds to translucent and
opaque zones, respectively, as seen in thin
section with transmitted light.

Precipitation of light or dark increments
is a function of stress on the organism. This
stress can be caused by spawning stage, nu-
trition, low dissolved oxygen levels, extreme
salinity, and temperature (Clark, 1979b;
Lutz and Rhoads, 1980). However, in most
instances increment development is most
strongly correlated with temperature (e.g.,
Jones and Quitmyer, 1996). The annual
timing of light and dark increment precipi-
tation varies with latitude (Quitmyer et al.,
1997). Light increments are usually precip-
itated during phases of rapid growth when
water temperatures are optimum. This usu-
ally occurs in late spring and summer in the
Northeast United States (Jones et al., 1989)
or in late fall and winter in Florida and
Georgia (Quitmyer et al., 1997). Clark
(1979b) studied a small 5-month control
collection of modern clams from St. Cath-
erines Island and found dark shell material
precipitated in summer and light shell ma-
terial in winter. He also reported that, based

NO. 88

on this growth pattern, St. Catherines Is-
land shells from Seaside Mound I were es-
timated to have been collected in December
or January and shells from McLeod Mound
were collected in January. This research
formed the baseline for the seasonality
study presented in the previous chapter.

Quitmyer et al. (1997) captured large
monthly samples from several locations, in-
cluding King’s Bay, Georgia, near the Flor-
ida border. This population was found to
precipitate light increments most often in
cool months and dark increments in warm
months, much like the St. Catherines sam-
ple that was studied by Clark (1979b).
However, in all sampling locations, dark
shell material was being precipitated in
a few of the shells collected each month
(Quitmyer et al., 1997: 832, fig. 18.4).

This uncertainty makes the following iso-
topic analysis an important test of the over-
all seasonal analysis of Mercenaria cited
throughout this monograph.

OXYGEN
ISOTOPE-TEMPERATURE
RELATIONSHIP

Mollusk shells are well studied with re-
gard to the relationship between oxygen
isotope composition and temperature at
the time of precipitation. Urey (1947) first
proposed the theoretical relationship, and it
was subsequently tested on a variety of ma-
rine mollusks (Epstein et al., 1951, 1953;
Epstein and Lowenstam, 1953). Since this
pioneering work, oxygen isotope profiles in
mollusks are frequently studied as paleo-
temperature proxies (see Rhoads and Lutz,
1980, for more history).

The relationship between the measured
isotope value and water temperature is ex-
pressed by the following equations:

T(C) = 16.9 — 4.2(8. — dy)
+ 0.13(8. — 8y)*(Craig, 1965)

or

T(C) = 17.0 — 4.52(8c — 8y) + 0.03
(0. — 8w)2(Erez and Luz, 1983)
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Fig. 18.3. Monthly water data as measured at the McQueen’s Inlet creek collection site. Closed

circles denote per mil 530, versus VSMOW, closed diamonds denote temperature in degrees centi-

grade, and open circles denote per mil salinity.

These equations were empirically derived
from mollusks (Craig, 1965) and foraminif-
era (Erez and Luz, 1983), where 5, = 8'%0
measured in sample carbonate and o, =
3'80 of water at the site of carbonate pre-
cipitation. A 0.26%o decrease in 8'*O, repre-
sents approximately a 1°C increase in water
temperature assuming several criteria are
met: (1) there must no alteration of the shell
carbonate, (2) there is isotopic equilibrium
between the skeletal calcite and the water in
which it precipitated, and (3) 8'%0 value of
the source water must be known.

The first two of these criteria are met in
this study. Aragonite is a meta-stable min-
eral and the clams in this study are compar-
atively recent. There is no evidence of alter-
ation of the shell material. Clam shells have
been shown to be in or near oxygen isotope
equilibrium with source water (e.g., Jones
and Quitmyer, 1996). Any offset due to ki-
netic or metabolic fractionation effects ap-
pears to be minimal. In any event, absolute
temperatures are not calculated in this
study, only comparative values. Any offset
would be uniform within the species.

3'%0 values of the source water are some-
what more problematic within this study.

Estuaries are by definition changeable en-
vironments, and this holds true in regards
to oxygen isotope content of the estuarine
water. The 5'%0 water values will fluctuate
with tide, evaporation, and rainfall, often
quite rapidly (Andrus, 1995). In this study,
conditions are more favorable than in most
estuaries. St. Catherines Island is not in the
drainage of any freshwater river; conse-
quently, the creeks drain only local precip-
itation. Tidal variation in the area is as
much as 3 m, which flushes the system with
seawater twice daily. Waters collected from
the sample bed show a comparatively nar-
row range in 8'%0 values (fig. 18.3), but the
values cannot be considered constant.
Therefore, absolute temperature calcula-
tion based on estuarine mollusks’ 8'%0 is
not often possible due to these conditions,
but if annual measurements are taken, com-
parative analysis is valid (Andrus and
Crowe, 2000).

Carbon isotopes are less diagnostic of
water temperature than oxygen. Several
variables contribute to '*C fractionation
in marine biogenic calcite. '3C is shown
to be in disequilibrium with seawater in sev-
eral studies (e.g., Shackleton and Kennett,
1975). This is likely due to metabolic and
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Fig. 18.4. Map of McQueen’s Inlet collection area.

kinetic effects. 8'°C generally tracks with
3'%0, but is depleted in '*C relative to what
would be expected in equilibrium condi-
tions. The tracking may be due to metabolic
rate fluctuating with water temperature
and/or seasonal availability of food. Be-
cause of the variables associated with 8'°C
values, this study will focus on 8'0 only.

METHODS

F1eLD COLLECTION

An annual collection of clams was neces-
sary to serve as a control group to compare
with archaeological specimens. Clams were
collected monthly the day after the full
moon for a period of 1 year (April 1994—
March 1995). Samples were collected from

a bed at the mouth of a small creek entering
a tributary of McQueen’s Inlet, on the sea-
ward side of the island (fig. 18.4). All clams
were taken from the intertidal and shallow
subtidal portion of the bed at or near low
tide. Clams were collected from various
depths up to ~20 cm below the sediment—
water interface. The clams were predomi-
nantly large and in the senile stage of
growth. Approximately 20 clams (195 total)
were taken from this site each month. En-
vironmental data were collected on site. Sa-
linity was measured by refractometer, water
temperature and dissolved oxygen were
measured with a YSI model 51-B meter
without the stirrer engaged. One water sam-
ple per month was taken from the site at or
near low tide, sealed in a collection bottle
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and frozen for future chemical analysis.
Other environmental data, such as rainfall,
were noted. The only fresh water input into
this estuary is direct rainfall and rainwater
draining from the island itself.

LABORATORY METHODS

Clams were killed as soon as possible
after collection by brief steaming over boil-
ing water. The bulk of the soft tissue was
removed manually and the shells were wa-
ter mascerated for 28 days to remove resid-
ual tissues. After drying, digital calipers
were used to measure the height (from the
umbo to the point farthest away on the edge
of the left valve), length (perpendicular to
height), and width (the widest point across
the two valves paired as if alive; fig. 18.1).
All clams were labeled according to time of
collection and measurements were recorded
(Andrus, 1995). All specimens were then
boxed and are currently stored at the Geor-
gia Museum of Natural History.

Preparation for visual analysis of growth
increments was accomplished by removing
a thick section of the outer left valve of each
specimen (fig. 18.1) using a Buehler low-
speed diamond wafering saw.

Visual analysis of the thick sections was
conducted using reflected light microscopy,
with transmitted light used on senile speci-
mens with small outer increments. Observa-
tions of most recent growth type (light or
dark) were recorded for each shell.

Monthly subsamples for isotopic analysis
were bisected using a Buehler low-speed di-
amond wafering saw. Shells with incre-
ments of approximately 1 mm or larger
were chosen to facilitate more precise incre-
mental sampling. The valves were washed
briefly in acetone and pentane, then rinsed
in distilled water before soaking in a 30 per-
cent solution of H,O, for 2 hr. Specimens
were then rinsed again in distilled water and
dried in a vacuum oven at approximately
120°C.

Shells excavated from St. Catherines Is-
land archaeological sites were sent from
storage at the American Museum of Natu-
ral History to the University of Georgia.
The 25 shells were bisected for the previous
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season analysis by visual inspection (see
chap. 17), and most were fragmented with
only the outer portion of the valve intact.
These archaeological shells were washed
and sampled in the same manner as the
modern controls.

Incremental carbonate samples for isoto-
pic analysis were removed from the outer
surface of the shell using a variable speed
microdrilling assembly operated through
a binocular microscope. Internal incre-
ments exposed on the bisected edge guided
drilling to ensure accuracy with respect to
increment type. Shell material was drilled in
transects parallel to growth to collect calcite
from each dark or light increment. Some
small increments on the outer edge of senile
individuals were removed completely to
meet minimum sample size requirements.
Thus the samples are a time-average of
the shell growth in any increment (fig.
18.5).

Phosphoric acid digestion and CO, ex-
traction methods were modified from Craig
(1957). The carbonate was placed in a divid-
ed reaction vessel with approximately 3 ml
of phosphoric acid separated from the pow-
dered sample. The vessel was evacuated and
allowed to equilibrate in a 50°C water bath
for at least 30 min. The phosphoric acid
and carbonate were then reacted overnight.
The following day the reaction vessel was
placed on a CO, extraction line and the
evolved CO, gas was released, cryogenically
purified, and analyzed for 8'®0 and §'*C
on a Finnegan MAT Delta-E mass spec-
trometer.

Measured oxygen and carbon isotope va-
lues are reported in standard & values %o
(per mil) relative to the PDB standard.
Harding Iceland Spar standards were ana-
lyzed frequently throughout isotopic sam-
pling and compared to published values in
Landis (1983) to determine precision limits.
Precision was calculated to approximately
+0.1%0 for 8'®0. Zero enrichments were
run periodically to ensure instrument pre-
cision.

Oxygen isotope ratios were measured for
the 12 monthly water samples. The extrac-
tion method followed Socki et al. (1992).
The resulting gas was measured on a Finni-
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Fig. 18.5.

Cross section of sample area in clam A1266b from site 911203 showing measured values

of per mil 8'%0 of all sampled light and dark increments.

gan MAT Delta-E mass spectrometer. Re-
sults are reported relative to VSMOW.

RATIONALE

Two objectives of this study were meth-
odological, namely (1) to determine the re-
lationship between increment type and sea-
son, and (2) to create a cost-effective
method of oxygen isotope analysis. To
these ends, analysis of the 8'%0 values of
entire increments was chosen over micro-
sampling within each increment.

Microsampling has the advantage of
greater temporal resolution (on the order
of weeks), but has the disadvantage of large
numbers of analyses per clam. For the pur-
pose of determining the temperature (sea-
son) of increment formation as a “‘ground
truth” for visual analysis, such fine-scale
resolution is unnecessary, because visual
analysis cannot determine season of capture
with equal precision.

Microanalysis can offer finer scale data
for isotopic determination of season of cap-
ture, but is not often practical for archacol-
ogists due to cost and time. The data pre-
sented here from the 25 archaeological
clams represent 184 individual isotopic
analyses, and much more if the modern
control in considered. Had this same num-
ber of clams been analyzed via micromill or
similar technology, over 5000 analyses
would have been necessary. On most ar-
chaeology budgets, this would be prohibi-

tive. Furthermore, the increased spatial pre-
cision would not directly translate into
increased temporal precision because of un-
certainties such as those related to 8'Oy.er
values, interannual variations in seasonal
temperatures, and microenvironmental var-
iation.

The method employed here is a cost-ef-
fective means of accurately determining
season of capture on par with the cost of
a few AMS radiocarbon age dates. This
cost can be improved by selecting samples
for isotopic analysis by visually determining
the widest range of incremental growth in
the smallest sample set. Additionally, cost
can be lessened by limiting isotopic analysis
to the final three or four increments, which
is enough to determine a sinusoidal §'%0O
oscillation indicative of season. It is hoped
that this method will increase the number of
sites subjected to seasonality analysis.

RESULTS: MODERN CLAMS

The monthly distribution of most recent
growth type in the modern clams (light or
dark increments) is plotted in figure 18.6.
In this figure, all clams collected each
month were analyzed by examining the in-
crement being precipitated at death, either
light or dark. The relative percent of each
type is plotted by histogram for the entire
annual collection. Age variation is limited
in this sample. Geriatric specimens were far
more abundant than young, comprising 87
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Results of visual analysis of most recent (terminal) growth in all clams from the modern

control sample. Relative percent of individuals precipitating light or dark shell material is

plotted monthly.

percent of the collection. Figure 18.7 plots
the same data with the geriatric specimens
removed.

Examples of 8'0 distributions between
increments are plotted in Figure 18.8. Data
are plotted with the most recent growth on
the right, and oldest shell on the left. Incre-
ment type is indicated by the color of the
data symbols.

Environmental conditions (temperature,
salinity, and 8'%0 of the water) at the col-
lection site are plotted in figure 18.3. Dis-
solved oxygen varied within a narrow range
(11.2-14.5 mg/liter) throughout the testing
period.

RESULTS:
ARCHAEOLOGICAL SPECIMENS

Beyond the methodological objectives,
we also have attempted to compare the ef-
ficacy of determining the season of capture
for archaeological specimens from St. Cath-

erines Island using both oxygen-isotope
and visual analyses of incremental shell
growth.

The oxygen isotope profiles of 25 individ-
ual clams from six separate sites are shown
in figs. 18.9-18.14. Samples are plotted
from most recent growth on the right to
earliest growth on the left. Increment type
is indicated by the color of the data sym-
bols.

Determining the season of capture based
on visual analysis is dependent upon the
correlation of incremental shell growth with
regular seasonal patterns in environmental
variables. Water temperature is the only
measured growth variable that oscillated
seasonally at the collection site (fig. 18.3).
If temperature is the sole variable determin-
ing dark or light increment precipitation,
then the monthly distribution of increment
type at time of death should follow a similar
regular pattern with particular increment
types being precipitated during certain sea-
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Results of visual analysis of most recent (terminal) growth nongeriatric clams from the

modern control sample. Relative percent of individuals precipitating light or dark shell material is

plotted monthly.

sons. This correlation was not found in the
control population due to the old average
age at death of clams in the collection.

The monthly distribution of most recent
increment type (fig. 18.6) demonstrates that
at no time are all clams precipitating the
same type of shell material; thus there is
no fixed relationship between increment
type and season in geriatric clams. There
is a general trend of more rapid growth
from September through May and slower
growth in the summer, yet both increment
types are present in each month’s collection.
These data corroborate the observation
that several variables control rate of
growth, and therefore precipitation of a par-
ticular increment type is not dictated by
a single variable (Clark, 1979b; Lutz and
Rhoads, 1980). Older clams appear to re-
spond more often to these secondary stres-
sors, while young clams seem to have
growth rates that vary principally in re-
sponse to temperature change.

Young clams precipitate light and dark
increments seasonally. The control popula-

tion here had too few young specimens to
base any statistical correlation (nz = 25), but
isotopic analysis through ontogeny and
other nearby control studies (e.g., Quitmyer
et al., 1997) suggest that, in general, dark
increments are precipitated in warm periods
and light increments in cool periods. This
regular seasonal pattern begins to disinte-
grate in the St. Catherines Island control at
about the age of 5-8 years. Specimens from
the control collection record sinusoidal
8'%0 distributions during these first years
of growth, but after about the 10th year,
there is no regular sinusoidal pattern.

Examination of the distribution of §'%0
clarifies the relationship between tempera-
ture, season, and increment type. Fig-
ure 18.15 plots two predictive distribution
models of monthly 3'®%0 clam carbonate
over a l-year period. Both models were
constructed based on water temperature
and 8'%0 water values collected on site,
and applied to equations a and c¢ from
Grossman and Ku (1986). Each equation
produced a similar curve.
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Measured oxygen isotope values of four control clams representing typical seasonal

isotope distributions. Y-axis: per mil 3'%0. X-axis: increments following ontogeny (terminal increment
on right). Symbol color indicates increment color under reflected light.

The average maximum amplitude of
these curves is 4.1%o0. The modern seasonal
controls’ average maximum amplitude is
2.7%o. This difference is due to time averag-
ing values in modern controls by sampling
entire increments and extreme 5'°0 water
values due to sampling at or near low tide.
Time-averaging the models improves the
comparison. If all months when tempera-
ture exceeded the optimum of 20°C are av-
eraged as a group (hypothetically represent-
ing dark increments), and all months below
20°C are averaged as a second group (hy-
pothetically representing light increments),
the average model variation is 1.4%o.. The
average measured variation between neigh-
boring dark and light increments in the
modern control clams is 1.5%0. Thus pre-

dicted and observed annual variation in
5'%0 demonstrates that temperature con-
trols oxygen isotope values in clams, cor-
roborating earlier studies such as Jones
and Quitmyer (1996).

The average of the predicted values of
3'%0 in both models is —1.3%o, and the ob-
served 8'%0 average of the seasonal samples
is —0.5%o. This offset is probably a product
of inaccuracy of the measured 880 ater val-
ue due to sampling bias toward low tide
values and variation in water '®0 and tem-
perature between surface water (used to cre-
ate the models) and the water near the bur-
ied clams.

Since 8'®0 values are valid temperature
(and by extension) seasonal proxies, exam-
ination of 3'®0 variation in the seasonal
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Measured oxygen isotope values in clams excavated from site 9Li200. Y-axis: per mil

8'80. X-axis: increments following ontogeny (terminal increment on right). Symbol color indicates
increment color under reflected light. Solid line denotes mean lifetime 3180, excluding the terminal
increment. Dashed lines denote one-half of one standard deviation, excluding the terminal increment.

control specimens indicates that all clams
most often precipitate light or dark incre-
ments in tandem with seasonal temperature
change, but there are some exceptions to
this pattern.

Based on the modern control group, 85
percent of all light increments were precip-
itated in the cold months of the year. Seven-
ty-seven percent of dark increments were
precipitated in the warm months. When
the geriatric periods of growth are removed
from the analysis, 94 percent of light incre-
ments represent cool temperatures and 92
percent of the dark increments represent
warm temperatures. In all cases when this
pattern is broken, the temperatures during

increment formation are intermediate be-
tween the annual extremes. The following
paragraphs discuss these exceptions.

May sample no. 4 and August sample
no. 2 (fig. 18.8) were in the geriatric phase
of growth when captured, with the final
four increments all approximately 1 mm
wide. Accordingly, the last four increments
did not display a regular oscillation as did
the younger increments. The other clams
sampled were all in a young phase of
growth with large increments and show
a regular, oscillating pattern of 5'%0 values,
with the exception of the fourth and fifth
increments in the February sample. Similar
unpredictable distributions were noted by
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Fig. 18.10. Measured oxygen isotope values
in the clam excavated from site 9Li201. Y-axis:
per mil 8'%0. X-axis: increments following ontog-
eny (terminal increment on right). Symbol color
indicates increment color under reflected light.
Solid line denotes mean lifetime 8'%0, excluding
the terminal increment. Dashed lines denote one-
half of one standard deviation, excluding the
terminal increment.

Andrus (1995), when using a high resolu-
tion IR laser microprobe to examine the
outermost increments of very old shells
from the same collection area.

Several factors could contribute to the
more unpredictable distribution of 8'%0 in
geriatric shells. Older clams by their mass
alone have higher energy requirements, and
therefore may be more prone to external
stress. Furthermore, this subpopulation
would all be of spawning age, which has
been noted to sometimes cause dark growth
increments or sometimes growth breaks
(Kennish, 1980). The effect of anaerobic
respiration and shell dissolution on mea-
sured 3'%0 values is not clear. Hypotheti-
cally, older individuals with thin outer in-
crements may dissolve a greater percentage
of shell material per increment and/or have
the capacity for longer periods of anaerobic
respiration than young clams, thus creating
unconformities in the 3'%0 record.

The variety of different stressors that af-
fect geriatric clam shell growth would likely
produce increments of irregular duration.
Therefore, the increments are not necessar-
ily time-equal, especially considering peri-

odic growth breaks of unknown duration.
Increments of equal size cannot be assumed
to have formed during similar lengths of
time. This might appear in the oxygen iso-
tope record as extreme or intermediate 5'%0
values compared to 8'®0 values that repre-
sent long-term time averages. For example,
an increment precipitated in just the month
of August will have 8'%0 values lower than
an increment precipitated throughout an
entire summer.

Visual analysis of clams from archaeo-
logical sites for the purpose of determining
season of capture should rely on a modern
control population of young clams and
should be applied to only large sample sets.
In most cases when analyzing young clams,
increment precipitation can be linked to
season, but there is some imprecision due
to the variations in incremental growth pat-
terns noted above. If a large archaeological
sample set is available, visual analysis may
be preferable over isotopic analysis due to
cost and time concerns. In situations where
sample size is small, isotopic analysis will
result in a more precise assessment of sea-
son of capture.

SEASONAL VARIATION IN OXYGEN ISOTOPES

3'%0 values in clam increments oscillate
seasonally. In most cases light increments
are precipitated in cool temperatures and
dark increments in warm temperatures. Ex-
amples of variation in this pattern are pres-
ent. As discussed above (fig. 18.8), the last
four incremental 8'®0 values of the May
sample do not oscillate at the amplitude of
the young growth; thus the increments were
precipitated independently of seasonal vari-
ables. However, the 8'%0 values recorded in
those increments do represent the average
comparative water temperature over the
time in which the increment grew. There-
fore, the 8'%0 value relative to the overall
pattern indicates season of capture.

Additionally, when considering the May
sample, the relative 8'%0 value of the incre-
ment closest to the valve edge (hereafter re-
ferred to as terminal) is less than the aver-
age value of the increments precipitated
early in life (fig. 18.8). This corresponds to
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Fig. 18.11. Measured oxygen isotope values in clams excavated from site 9Li203. Y-axis: per mil
8'80. X-axis: increments following ontogeny (terminal increment on right). Symbol color indicates
increment color under reflected light. Solid line denotes mean lifetime 3'0, excluding the terminal
increment. Dashed lines denote one-half of one standard deviation, excluding the terminal increment.
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Fig. 18.12. Measured oxygen isotope values in clams excavated from site 9Li205. Y-axis: per mil
5!80. X-axis: increments following ontogeny (terminal increment on right). Symbol color indicates
increment color under reflected light. Solid line denotes mean lifetime 3'%0, excluding the terminal
increment. Dashed lines denote one-half of one standard deviation, excluding the terminal increment.
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