The Fourth Caldwell Conference is all about
geoarchaeology, as played out on St. Catherines
Island and the Georgia Bight. I have been fortu-
nate enough to work on such things for a while
and will use this space to reflect, to summarize,
and to suggest. The first section of this chapter
considers the self-definitions of geoarchaeology
by several major scholars, some of whom seem to
privilege the present at the expense of forebears.
To broaden the historical perspective, 1 sug-
gest that we view “geoarchaeological” thought,
at least from a North American perspective, in
terms of three generations. The pioneers relied
heavily on the seminal organizing principles of
geology —the concepts of superposition and in-
dex fossil. Thomas Jefferson was the first geo-
archaeologist (at least in North America) and I
will argue that such first-generation geoarchaeol-
ogy has dominated archaeological practice until
fairly recently (until perhaps two or three decades
ago). The second generation of geoarchaeology,
my own, spans the late 1970s through the pres-
ent. Most of the archaeology of St. Catherines
Island was prosecuted under this paradigm and I
believe that we transcended the purely temporal-
spatial to explore far-reaching objectives, wrap-
ping our research in a plethora of new methods
and technologies. The third generation of geoar-
chaeology —defined by me, I suppose, as pret-
ty-much current—has the chance to build upon
this foundation, then scope out the natural and
cultural past in unprecedented ways. This chap-
ter develops a six-pack of suggestions for those
third-generation geoarchaeologists lucky enough
to be working on St. Catherines Island and her
surrounding waters.

CHAPTER 1

WHY THIS ARCHAEOLOGIST CARES ABOUT
GEOARCHAEOLOGY: SOME PASTS AND FUTURES
OF ST. CATHERINES ISLAND

DAviD HURST THOMAS

WHAT IS GEOARCHAEOLOGY, ANYWAY?

In my view, the framework of geoarchaeology
was defined by Geoarchaeology: An Internation-
al Journal, first published in January 1986. Ac-
cording to its publication guidelines, this epony-
mous journal would be dedicated to “exploring
the methodological and theoretical interface be-
tween archaeology and geology.”

How appropriate is it, then, that this pivotal
paper would be published by Bud Rollins, our
friend, colleague, and coeditor of this volume
(Rollins, Richardson, and Sandweiss, 1986)?
In this ground-breaking paper, “The Birth of
El Nifio” —published in the very first issue of
Geoarchaeology—Rollins and his coauthors
marshaled a variety of evidence from geologi-
cal, archaeological, and oceanographic sources
to explore the revolutionary hypothesis that,
about 5000 years ago, a major structural change
took place in the eastern Pacific water mass,
triggering the present-day arid coastal climatic
conditions along the northern and central Peru-
vian coastline, forcing coastal foragers to shift
away from land-based seasonal subsistence in
the grasslands and forests, and instead exploit
the diverse cold water maritime resources that
now appeared. True to the editorial guidelines
of Geoarchaeology, Rollins and his collabora-
tors did indeed explore the methodological and
theoretical frontiers to articulate the interface
between archaeology and geology.

Many others have offered more formalized
definitions of the field. Karl Butzer (1982: 5)
penned perhaps the most widely quoted defini-
tion of geoarchaeology as simply “geology that
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Fig. 1.1. The location of St. Catherines Island, Georgia.

is pursued with an archaeological bias or applica-
tion.” Gifford and Rapp (1985: 15) reversed the
focus, viewing geoarchaeology as “archaeology
pursued with the help of geological methodol-
ogy.” Others preferred a more specific agenda,
detailing the formalized objectives of geoarchae-
ology (esp. Waters, 1992: 7-13; Renfrew, 1976):

(1) to place sites and their contexts in a rela-
tive and absolute temporal context through the
application of stratigraphic principles and abso-
lute dating techniques (Renfrew, 1976);

(2) to understand the natural processes of
site formation (Renfrew, 1976; Schiffer, 1972,
1976, 1987); and

(3) to reconstruct the landscape that existed
around a site or group of sites at the time of oc-
cupation, typically separating the living (bio-
logical realms, plant and animal resources, plant
macrofossils, pollen, phytoliths, zooarchaeology,
and so forth) from the nonliving (the platform on
which all biological organisms evolved, lived,
and interacted through time).

Rapp and Hill (2006: 1) have more recently
stressed the importance of multiple viewpoints
in geoarchaeology (particularly during the past
quarter-century), arguing that the term should
“designate a variety of types of research that use
geoscience techniques in the evaluation of the
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archaeological record.” They also suggest that
“perhaps [in] its broadest sense ... geoarchaeol-
ogy refers to the application of any earth-science
concept, technique, or knowledge base to the
study of artifacts and the processes involved in
the creation of the archaeological record. Geoar-
chaeology thus becomes ‘the geoscience tradi-
tion within archaeology ... [that] deals with earth
history within the time frame of human history’
or that ‘implies archaeological research using
the methods and concepts of the earth sciences’™
(Rapp and Hill, 2006: 1-2, citing Gladfelter,
1981; Butzer, 1982).

FIRST GENERATION GEOARCHAEOLOGY:
TWO SEMINAL PRINCIPLES

Garrison has observed that geoarchaeology has
evolved primarily as a “method-oriented” enter-
prise—without a general body of theory to govern
its conduct (2003: 2). I agree with that assessment,
but also believe that the practice of geoarchaeol-
ogy has experienced some significant generational
shifts in objectives and methodology.

During geoarchaeology’s initial generation —
which lasted two centuries—archaeologists
found the discipline of geology to be a produc-
tive mine of assumptions, techniques, and even
some important theory. It was geologists, after
all, who first pulled together the two major prin-
ciples of stratigraphy —the paired concepts of
superposition and index fossils that have been
critical in our understanding of how the archaeo-
logical record is put together (Thomas, 1998b:
205-206, 224-227; Kelly and Thomas, 2010:
102-103, 125).

Perhaps more to the point, these two geologi-
cal principles have guided our long-term investi-
gation of the human presence on St. Catherines
Island. Let us pause a moment, then, to review
this initial contribution and to see how first gen-
eration geoarchaeology has been invaluable to St.
Catherines Island archaeology.

STENO’S LAW OF SUPERPOSITION

The law of superposition, initially formulated
by Nicolaus Steno in the mid-17th century, would
seem to be geology’s most important principle.
Steno’s law, simply stated, holds that in any pile
of sedimentary rocks (undisturbed by folding or
overturning), the strata on the bottom must have
been deposited first. On a broader scale, Steno’s
principle, almost preposterously simple, holds

that—all else being equal—older deposits tend
to be buried beneath younger ones. Steno also
conceptualized two other “stratigraphic laws” —
the law of original horizontality (layers of sedi-
mentary rock are deposited in roughly horizontal
positions) and the law of lateral continuity (lay-
ers of sedimentary rock are laterally continuous
until they intersect the edge of a basin or pinch
out to zero thickness), both also important to the
deciphering of layers of sediment. Steno’s three
laws of stratigraphy form the foundation of strati-
graphic theory and the interpretation of nearly all
sedimentary layering. For more than four centu-
ries, these canons have facilitated the correlation
of cliffs, stream valleys, drill cores—and archae-
ological sites.!

THOMAS JEFFERSON: THIRD PRESIDENT
AND FIRST GEOMORPHOLOGIST?

The overriding concern for early geologists
like Steno was verticality—how sedimentary
beds stacked up on one another in their strati-
graphic sequences. Thomas Jefferson is not only
the father of American archaeology (Thomas,
1979: 25-30, 167), but I would also argue that he
was likewise the first geoarchaeologist (at least
in the Americas; see Wheeler, 1954: 58; Thomas,
2005). Jefferson’s firsthand excavations and ob-
servations on a mound (or barrow), located along
the Rivenna River near Charlottesville (Virginia),
enabled the third American president to recon-
struct the various mound construction stages and
to suggest its probable use as a burial feature—
all based on his innovative application of basic
stratigraphic principles.>

Thanks to his geological forebears, Jefferson
gotitright. And, as it turns out, stratigraphic tech-
niques for analyzing archaeological and geologi-
cal sites have changed very little since his day.
The technology is, of course, vastly improved,
but the bedrock philosophy that guided Thomas
Jefferson is basically unchanged, as our own ex-
cavations at McLeod Mound amply illustrate.

EARLY GEOARCHAEOLOGY ON ST. CATH-
ERINES ISLAND: Not long after I began doing
archaeology on St. Catherines Island, Mr. John
Toby Woods (then island superintendent) showed
us a seven-mound mortuary complex centered on
Cunningham Field, each located in the southern
part of the Pleistocene island core (Thomas and
Larsen, 1979; see fig. 1.2).

We called the northernmost of these McLeod
Mound (9Li47; AMNH-105) because of its prox-
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imity to the antebellum boundary ditch constrain-
ing McLeod Field. Between November 1975 and
May 1976, our crews excavated approximately
100 m? of McLeod Mound fill (roughly 40% of
the site). When the digging was completed, we

Moore’s “Low Mounds

at the North-end” ==

Moore's “Mound near
the Light-house”

Moore’s “Mound in
King's New Ground Field”

Moore’s “Mound

in the Greenseed Field”

recorded a 20 m long profile and recorded the
major depositional units (fig. 1.3).

This stratigraphic profile and measured sec-
tion provided the primary data necessary to un-
derstand the construction sequence at McLeod

Marys Mound

Seaside Mounds | &I

Johns Mound
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Fig. 1.2. The location of known aboriginal mortuary sites on St. Catherines Island (after Thomas, 2008: fig.
24.1). The horizontal lines demarcate the 100 m wide survey transects.



2011 WHY THIS ARCHAEOLOGIST CARES ABOUT GEOARCHAEOLOGY 29

EAST 0 1

A A
Lg_—‘gj-""“'-‘-’ IV Secondary humus

Illc Upper mound fill

b Lower mound fill

“['llla Shallow lens
I Primary humus

| Sterile Substratum

WEST

€ ¥ Measured section (25 cm)
B B'

|\/ ¥ b . Y

lic| g

Fig. 1.3. Measured stratigraphic section of McLeod Mound, St. Catherines Island (after Thomas and Larsen,

1979: fig. 9).

Mound. We would hope that any competent
field archaeologist studying the McLeod Mound
would have produced comparable data, but then
came the matter of interpretation. We believe
that although most archaeologists should gener-
ate about the same data, interpreting these data is
not at all mechanical and would differ with each
researcher. The job at hand was to translate the
observable stratigraphic phenomena into the nat-
ural and cultural processes that created this strati-
fication, and here’s where the geological law of
superposition came in handy. Steno’s laws hold
that the older deposits should lie near the bottom
of the stratigraphic profile, should be horizontal,
and be laterally continuous, so we construct a
stratigraphic picture from the bottom up:

(1) Unit I is a sterile yellow sand, and by cor-
ing off site, we recognize that the late Pleistocene
yellow sands of the Silver Bluff submergence ex-
tend throughout the area and predate human oc-
cupation of the area.

(2) Soil cores indicate that unit I is generally
capped by a rich organic paleosol and this prima-
ry humus could be recognized as the black hori-

zontal stain across the McLeod profile, formed
after the deposition of unit I, but prior to any hu-
man activity at the site. Two “C determinations
processed on charcoal from this surface indicate
ages of 3250 + 60 cal B.p. (1680-1410 cal B.C.,
UCLA-1997E) and 2660 + 60 cal B.p. (970-560
cal B.c.; UGA-1557). Although the earlier date
falls in the St. Simons period, we found no fi-
ber-tempered ceramics at McLeod Mound and
thought that perhaps this date was processed on
older charcoal lying on the ground surface.

(3) Sometime in the past, several pits had
been dug into this primary humus, including a
large, 6 m deep central pit, which was excavated,
then filled and covered with a ring of potsherds,
oyster shells, and clam shells. The central pit was
then expanded to the north, and five individuals
(all adult females) were buried within. Two '“C
dates are available on the hard clams from the
shell feature within this central tomb: 2760 + 70
cal B.p. (850-460 B.c.; UGA-1554) and 2290 +
80 cal B.P. (340 cal B.c.—cal A.D. 80; UGA-1555).}
These dates are significantly different at the 95%
level. Assuming that the most recent clams were
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harvested shortly before their inclusion in the
central tomb, these dates place this construction
during the Refuge-Deptford periods.

(4) A small sand mound was then erected
over the central tomb. We have a single charcoal
date with an age of 1840 + 70 cal B.p. (cal A.D.
20-380; UGA-1256). It seems likely that this
charcoal resulted from another burning of the
primary humus and was subsequently included
in the mound fill.

(5) A secondary humus zone formed over the
top of the entire mound. This unit IV humus is
much lighter than the soil in unit II because of the
limited time available for soil formation and also
because it was not burned to clear the vegetation.

This construction sequence is inferred en-
tirely from the stratigraphic column and profile
(figs. 1.3 and 1.4). Almost identical sequences
were noted at eight additional mounds excavated
elsewhere on St. Catherines Island (Thomas and
Larsen, 1979).

The law of superposition provides the key to
unlocking stratigraphic sequences like this, pro-
vided that the initial descriptions are accurate.
Over four decades, we have conducted strati-

Fig. 1.4. Inferred stages of mound construction at
McLeod Mound (after Thomas and Larsen, 1979: 10).
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graphic excavations at roughly 200 habitation
sites and more than a dozen mortuary locali-
ties on St. Catherines Island (as summarized in
Thomas, 2008). We successfully located the lost
Mission Santa Catalina de Guale and spent 15
years digging there (Thomas, 1987; Blair, Pend-
leton, and Francis, 2009; Reitz et al., 2010 and
various works in prep.). We are currently con-
ducting archaeological excavations at two Late
Archaic shell rings (Thomas, 2010; Sanger and
Thomas, 2010) and numerous major late prehis-
toric occupational sites.

When it comes to stratigraphic association,
nothing in our interpretations differs much from
those made in 1784 by Thomas Jefferson, except
that modern excavations are conducted more
systematically and precisely and we can employ
radiometric dating methods to assign ages that
constrain the stratigraphic history. I believe that
Jefferson would have interpreted the McLeod
Mound stratigraphy the way I did, had he worked
from figure 1.3.

THE INDEX FossiL CONCEPT

By distinguishing older from younger strata,
Steno’s law of superposition helped facilitate
correlation of various geological (and archaeo-
logical) exposures. But such correlation has its
limits. It is impossible, for instance, to correlate
geological exposures at the Grand Canyon di-
rectly with the White Cliffs of Dover in England.
Fortunately, our ever resourceful geological col-
leagues thought up a second principle, the index
fossil concept, that assisted worldwide geological
correlations and proved especially important in
archaeological applications.

In the early 19th century, a surveyor named
William Smith began collecting data from geo-
logical strata throughout England as he engi-
neered canals for transporting coal at the begin-
ning of the Industrial Revolution; as he construct-
ed the first geological map, he became enraptured
with the fossils that turned up in various canals
and vertical exposures. As he grew to understand
the regional geology, Smith recognized that dif-
ferent exposures of the same stratum contained
comparable fossils. Smith eventually became so
knowledgeable that when somebody showed him
a fossil, he could guess the stratum from which it
had come (hence the nickname “Strata” Smith).

Smith’s French contemporaries made similar
discoveries. While mapping the fossil-rich strata
surrounding Paris, Georges Cuvier and Alexan-
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dre Brongniart also discovered that certain fos-
sils were restricted to specific geological forma-
tions. After applying the law of superposition to
arrange the strata of the Paris Basin in the proper
chronological sequence, they organized their fos-
sil collections into the appropriate stratigraphic
order. French fossil assemblages, it turned out,
varied systematically according to the age of the
parent strata. When Cuvier and Brongniart com-
pared their fossils with modern species, they dis-
covered, as expected, that fossils characterizing
later strata more closely resembled modern forms
than did those of more ancient strata.

This is the index fossil concept: Rocks contain-
ing similar fossil assemblages must be of similar
age. Obviously there are exceptions to both the
index fossil concept and the law of superposition,
but these principles enabled geologists around
the globe to correlate their stratigraphic sections
into master chronologies.

DIAGNOSTIC ARTIFACTS, ARCHAEOLOGY’S
VERSION OF INDEX FOSSILS

Geologists proposed the laws of stratigraphy
rather early in the game (Steno, 1669). But the
derivative index fossil concept would not be-
come a viable tool for archaeology until much
later (during the early 19th century) because it
took some innovative experimentation to learn
how to convert human artifacts into useful tools
for dating archaeological sites.

Nels Nelson, a curator at the American Muse-
um of Natural History, is generally credited with
the first systematic application of the index fossil
concept in stratigraphic archaeology in the Amer-
icas (Nelson, 1914, 1916; see also Browman and
Givens, 1996). After targeting an artifact-rich
trash heap in the Galisteo Basin of New Mexico,
Nelson separated the deposit into 1 ft arbitrary
levels, effectively creating a stratigraphic column
even in the absence of visual stratigraphy. Rea-
soning from the law of superposition, he knew
that the oldest artifacts should lie at the bottom
of the column.

He then searched through each level to find
time markers in the form of diagnostic pottery
types. Pottery was a natural choice because
potsherds were the most common cultural de-
bris and Nelson knew that ceramic styles varied
considerably across the American Southwest.
More than 2000 sherds turned up in the 10 ft
test section at San Cristobal. First grouping the
sherds into obvious stylistic categories, Nelson

then plotted their distribution according to depth
below the surface.*

This is the index fossil concept in action. Just
as geologists learned to distinguish certain extinct
lifeforms as characteristic of various rock strata,
so too could archaeologists use diagnostic artifact
forms to characterize (and hence date) strata across
archaeological sites. Exactly the same application
of geoarchaeological principles supported the de-
velopment of the ceramic sequence we currently
use on St. Catherines Island.

Archaeology and geology also share similar
concepts inherent in the use of faunal zones (as
detailed above in terms of index fossils). These
shared concepts include condensed zones (where
index isochrons become compressed through
thin lithosomes), stratigraphic reworking (where
older materials are exhumed and redeposited in
younger contexts), and stratigraphic leak (where
younger materials find their way into or beneath
older layers). Interestingly, the concept of a con-
densed zone independently surfaced in the con-
text of a chapter in this volume (see chap. 10)
describing the “condensation” of time lines (as
determined from 'C dates on geological and
archaeological materials in a transect of the St.
Catherines Shell Ring). This effect, largely due to
the island being above base level and susceptible
to erosion, forces our 5000 years of archaeologi-
cal history into a thin layer, approximately 50-100
cm thick, whereas the material deposited during
the same interval, but below base level, accumu-
lated some 500 cm of thickness. Stratigraphic
reworking—as an admixture of “systemic” and
“behavioral” contexts—has always bedeviled ar-
chaeologists because humans have always been
great “recyclers,” taking useful materials from
the past (shell middens) and reusing them in a
younger context (their “now”), bringing older
artifacts into younger contexts (e.g., Thomas,
1988b; see esp. Schiffer, 1972, 1987). Similarly,
we have recognized the implications of “strati-
graphic leak,” as postholes, burial pits, and other
excavations (fig. 1.4) cut down through older lay-
ers and are backfilled by younger materials (and
consequently lead to stratigraphic reworking on
a local scale). More recently, as geoarchaeologi-
cal processes such as “stratigraphic reworking”
and “stratigraphic leak” have become integrated
into the broader, more comprehensive theoretical
framework of “site formation processes,” archae-
ologists can appreciate the importance of under-
standing, simply stated, that “there is no simple
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correspondence between the distribution of arti-
facts in a site and human behavior” (Kelly and
Thomas, 2010: 117).

THE ABORIGINAL CERAMIC SEQUENCE OF ST.
CATHERINES IsLAND: It is fitting that the origins
of the northern Georgia coastal ceramic chronol-
ogy can be traced to the extensive W.P.A. ex-
cavations in Chatham County—as synthesized
by Joseph Caldwell and his colleague, Antonio
Waring (1939a, 1939b; Caldwell and McCann,
1941; Caldwell, 1958; see also DePratter, 1991:
157; Williams, 2005: 181). Since this pioneering
research, several investigators (including several
students of Caldwell) have modified the ceram-
ic sequence, (including Waring, 1968a, 1968b;
Caldwell, 1970, 1971; Steed, 1970; DePratter,
1976a, 1978, 1984; Pearson, 1977, 1979; DePrat-
ter and Howard, 1980; see also Sears and Griffin,
1950; Larson, 1958, 1978; Milanich, 1973, 1977,
South, 1973; Stoltman, 1974; Cook, 1975; Mar-
tinez, 1975; Braley, 1990; Williams and Thomp-
son, 1999; Williams, 2005).

We have classified all of the aboriginal ceram-
ics recovered from our St. Catherines Island ex-
cavations according to northern Georgia coastal
chronology (DePratter, 1979a: table 30, as up-
dated in DePratter, 1991: table 1; Guerrero and
Thomas, 2008: 372-403: table 15.2). DePratter
(1979a, 1991) grouped the various ceramic types
into a chronological sequence of archaeologi-
cal periods and phases for the northern Georgia
coast (Guerrero and Thomas, 2008: figs. 14.1
and 14.2). Temper, surface decoration, rim form,
and vessel form vary “asynchronously” (DePrat-
ter, 1979a: 122), meaning that whereas some
types (such as Refuge Plain and Refuge Simple
Stamped) persisted for more than a millennium,
other types (particularly those defined by fine-
grained distinctions in surface decoration, such
as incising or net marking) are considerably more
restricted in time. This systematic variability has
been synthesized into a chronological sequence
of seven major cultural periods, subdivided into
nearly two dozen archaeological phases.

We then compared the ceramic evidence with
the *C chronology developed for St. Catherines
Island (Thomas, 2008: chap. 15), an exercise
fully anticipated by DePratter himself (DePratter
and Howard, 1980: 33; DePratter, 1991: 157). At
this point, a total of 186 radiocarbon dates were
available to us from “cultural” samples derived
from St. Catherines Island contexts, but only 110
of these dates could be reasonably associated with
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a diagnostic aboriginal ceramic assemblage.

Table 1.1 compares the radiocarbon-derived
St. Catherines Island chronology with DePratter’s
(1979a, 1991) northern Georgia coast chronology,
derived largely from stratigraphic association. To
the left is DePratter’s original chronology (ex-
pressed in [uncalibrated] yr A.D./B.C.). The middle
column converts DePratter’s initial estimates into
“calibrated” years A.D./B.C. (using the CALIB con-
version program, as discussed below). The right-
hand column summarizes the St. Catherines Island
chronology (also expressed in calibrated years
A.D./B.C.). For convenience in meshing the archae-
ological and noncultural radiocarbon evidence pre-
sented in this volume, table 1.1 reconfigures the St.
Catherines Island cultural chronology in terms of
20 cal A.p./B.C. and cal B.p. estimates, accompanied
by their raw radiocarbon ages (expressed in “C yr
B.P. estimates).

We feel that our St. Catherines Island results
overwhelmingly confirm the previous research
on the ceramic chronology for Georgia’s north
coast (taking into account the fine-grained spe-
cifics that should vary from island to island).
Despite the rarity of absolute dating available at
the time, DePratter’s (1979a, 1991) chronologi-
cal estimates fully anticipated the barrage of “C
dates now available from research conducted on
St. Catherines Island. Most of the proposed revi-
sions involve a temporal shift of a century or two
and the maximum discrepancy is less than 400
years. Considering that the chronologies cover
a temporal span of nearly 5000 years, this com-
prises less than a 10% change.

These results are a tribute to those who have
worked to evolve the ceramic chronology of the
northern Georgia coast—particularly Joseph
Caldwell, Antonio Waring, and Chester DePrat-
ter. We feel privileged to follow in their footsteps
and fully anticipate that additional revisions and
refinements will be necessary.

HORIZONTAL STRATIGRAPHY

Stratigraphy also has an obvious horizontal
dimension and geologists have extensively ex-
plored the nature of that diversity within a single
stratum. The oil-rich Permian Basin of west Tex-
as, for instance, is known to have formed, in part,
as stream deposits and elsewhere as back-reef
and quiet-water lagoons. Archaeologists are also
quite aware of “flat stratigraphy,” and this is why
temporal variability can sometimes be expressed
horizontally. Without putting too fine a point on
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it, it is important to understand the parallels be-
tween horizontal archaeological stratigraphy and
the geological application of Walther’s law in
which temporally migrating facies can construct
a similar “horizontality,” but actually reflect dif-
ferent environments of deposition. A snapshot
view of the Permian Basin of Texas, for example,
would display all environments from stream to
quiet water lagoon, and would only provide the
horizontal stratigraphy as these facies migrate
temporally (Harold Rollins, personal commun.).
The important point is this: the dynamic that
makes a “horizontal stratigraphy” is the process

of temporal migration that makes the horizontal
component happen.

The classic research on horizontal stratigraphy
in archaeology took place at Cape Krusenstern,
a beach formation northeast of Nome, Alaska,
where the archaeological sequence spans at least
5000 years. Aerial photographs demonstrated
that the cape is not a single beach at all, but in-
stead 100 secondary dune ridges that merge to
create a peninsula extending far into the Chukchi
Sea. The principle of horizontal stratigraphy is
not complex: On any series of uneroded beach
surfaces, the younger stratum will be seaward,

TABLE 1.1
(modified from Thomas, 2008, 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 Thomas, 2008: chap. 15)

Northern Georgia Northern Georgia St. Catherines Island
Phases coast chronology age | coast chronology age chronology age
(uncalibrated) (calibrated) (calibrated)

A.D. 1700? — A.D. 1700°
Altamaha

A.D. 1580 — A.D. 1580°
Irene

A.D. 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.
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the older inland. Beginning at the Chukchi Sea,
archaeologists counted 114 such relict beach ter-
races, most of them covered by a protective rind
of grassy sod, and they were able to assign a rela-
tive date to each (Giddings, 1961, 1966; see also
Mason and Ludwig, 1990). As a result, the hori-
zontal stratigraphy evident on the beach ridges of
Cape Krusenstern holds promise as an ideal labo-
ratory for future geological studies of shifting sea
levels and sea currents. Here is one case in which
archaeologists can begin to pay back their enor-
mous debt to the geological profession, because
archaeological sites provide excellent, fine-scale
chronological control for geological research.’

The principle of horizontal (archaeological)
stratigraphy was first applied to the Georgia Bight
by archaeologist Chester DePratter and his geolog-
ical colleague James Howard, who employed the
northern Georgia ceramic sequence to document
rates of accretion and erosion along the Georgia
Bight (see Hoyt and Hails, 1967; Hoyt and Hen-
ry, 1971; Bigham, 1973; DePratter and Howard,
1977; Griffin and Henry, 1984; see table 1.1).

Unlike Giddings’s work at Krusenstern, the
challenge facing DePratter and Howard was more
geological in nature: How did the Georgia Sea Is-
lands originate, how did they grow, and exactly
how are they being modified by ongoing erosion?
Both deposition and erosion have operated on nu-
merous beach dunes along the margins of these
barrier islands. Geologists had long wished to
document how these islands change, but lacked
a reliable method to systematically date (abso-
lutely) the beach lines, although relative dating
has been done for some time.

DePratter’s northern Georgia ceramic chronol-
ogy reinforced the fact that aboriginal people have
lived, in great numbers, on the barrier islands.
Given the significant change in ceramic styles
over this interval, DePratter and Howard could
apply the index fossil concept, demonstrating that
archaeological sites could be dated with some ac-
curacy from the potsherds contained in the shell
middens (even in the absence of “C dating). The
two independent processes—accreting shorelines
and changing pottery styles—provided a way to
measure the changing shape of the Georgia Sea Is-
lands because the distribution of aboriginal pottery
can date the antiquity of sand dunes.

In a pilot study on Tybee Island (near Savan-
nah), DePratter and Howard (1977) demonstrated
how this method works. Fiber-tempered St. Si-
mons pottery (the oldest type in the sequence, and
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also the most ancient ceramics in North America
[see table 1.1]) is found on Tybee Island only
miles inland from the modern shoreline. Since
DePratter and Howard knew that St. Simons pot-
tery (an index fossil) is older than about 3000 yr
B.P., they concluded that the shoreline must have
been about 3 mi inland at the time; St. Simons
pottery cannot be found any closer to the modern
shoreline because the seaward beaches had not
yet formed. Because Deptford period ceramics
occur up to 2 mi shoreward of the present beach
line, the 2500 yr B.p. shoreline must have been
about 2 mi inland from the current beach. Dur-
ing the Wilmington—St. Catherines phases (about
1000 years ago), the shoreline was about a mile
inland, and the pottery of the late prehistoric
Irene phase is found much closer to the present
beach. If these accretionary geological processes
continue, of course, future geoarchaeologists will
be able to date the early 21st-century shoreline
from the Coke bottles and aluminum beer cans
that litter today’s beaches.

DePratter and Howard (1977) clearly demon-
strated the potential for horizontal stratigraphic
studies to contribute to our understanding of the
linkage of geology and archaeology along the
Georgia Bight. In my view, this research set the
stage for an entire second generation of geoar-
chaeological research on the Georgia coast, in-
cluding our own efforts on St. Catherines Island
(see also Walker, Stapor, and Marquardt, 1995;
Lopez and Rink, 2008: 50).

SECOND GENERATION
GEOARCHAEOLOGY AND BEYOND

After addressing the basics of defining strati-
graphic associations and time markers, we spent
three decades pursuing so-called “second genera-
tion” geoarchaeology on St. Catherines Island.
We have recently synthesized much of this re-
search—except for the findings at Mission Santa
Catalina de Guale—in a three-part volume on
the aboriginal landscape of St. Catherines Island
(Thomas, 2008). This research was highly inter-
disciplinary, involving teamwork at every level
and the title page credits 25 “contributors.” We
built heavily on all manner of geoarchaeological
research, including the use of vibracores to recon-
struct the geological evolution of St. Catherines
Island (Bishop et al., 2007; Linsley, Bishop, and
Rollins, 2008; Thomas, Rollins, and DePratter,
2008), analysis of palynological records to recon-
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struct past vegetation patterns (Booth and Rich,
1999; Booth, Rich, and Bishop, 1999; Booth et
al., 1999), projection of sea level change during
the middle and late Holocene (as summarized in
Thomas, 2008: 42-48), and the examination of
historic and geomorphic records reflecting the
hydrology of St. Catherines Island (Hayes and
Thomas, 2008). Using modern control samples
of the American oyster (Crassostrea virginica;
see Blair and Thomas, 2008; Thomas, 2008: 345—
362), we calculated a reservoir correction factor
for comparing marine and terrestrial “C dates
and employed nitrogen and carbon isotopes to re-
construct diet from human bone (Schoeninger et
al., 1990; Hutchinson et al., 1998; Larsen et al.,
2001; Schoeninger and Thomas, 2008). Build-
ing upon the earlier work of Morris and Roll-
ins (1977), we examined the growth banding of
shells (so-called sclerochronology; per Hudson
et al., 1976; Quitmyer et al., 1997) to reconstruct
patterns of harvest in Mercenaria (O’Brien and
Thomas, 2008; Russo and Saunders, 2008), then
turned to oxygen isotope analysis to reconstruct
sea water temperature as a proxy for season-of-
capture in Mercenaria to test our growth band-
ing results (Andrus and Crowe, 2008). Detailed
examination of vertebrate zooarchaeological re-
mains permitted reconstruction of climatic and
hunting patterns on St. Catherines Island (Reitz,
2008; Reitz and Dukes, 2008) and working with
the bald cypress tree-ring records permitted more
detailed charting of paleoclimatic change along
the Georgia Bight (Blanton and Thomas, 2008).

Despite what has been learned from these
second generation, multidisciplinary, geoarchae-
ological investigations, there is much more to
test and considerably more to understand. In the
remainder of this chapter, I summarize the cur-
rent thinking regarding six of the most important
archaeological questions raised in these stud-
ies. To the degree possible, we deconstruct our
own research and raise several questions and/or
hypotheses —research agendas that we hope will
inform and intrigue the next generation of geoar-
chaeological inquiry on St. Catherines Island and
the Georgia Bight.

FIRST QUESTION: HOW DID CHANGING
SEA LEVELS AND LANDFORMS IMPACT
ANCIENT ST. CATHERINES ISLANDERS?

This section briefly reviews the collaborative
geoarchaeological research that informs current

thinking about the changing geomorphology of
St. Catherines Island (including the appearance
and disappearance of a phantom island, Guale),
shifting late Holocene sea levels, and the impact
of these models on our understanding of human
foraging adaptations over the past 5000 years on
St. Catherines Island. Then we look toward the
future to suggest how future geoarchaeological
research might refine these understandings and
provide testable hypotheses to further develop
our comprehension of the natural and cultural
landscapes of St. Catherines Island.

CURRENT THINKING

We can examine the relationship of human
populations to their natural landscape in four
specific areas: human demography (as played out
in “horizontal stratigraphy”), the “Guale Island
hypothesis,” sea level change, and the nature of
aboriginal foraging and farming on the changing
St. Catherines landscape.

HORIZONTAL STRATIGRAPHY ON ST. CATH-
ERINES ISLAND: Various contributors to Thomas
(2008) have synthesized our thoughts on the
changing shape of St. Catherines Island, com-
bining the available stratigraphic and geomor-
phological evidence from St. Catherines with
the distribution of archaeological ceramics re-
covered from the more than 200 sites known
from the island. They reconstructed the shape of
St. Catherines Island at key points in time and
subsequent investigators used these geomorphic
models to frame the archaeological evidence
in more human terms (Thomas, 2008: chaps.
30-32).

Attempting to understand the interrelation-
ships between St. Catherines Island’s archaeo-
logical sites and environmental history depends
upon accurate reconstruction of the geomorphic
configuration of the island during the past sever-
al millennia. Whereas the major evidence deal-
ing with the geological evolution of St. Cath-
erines Island was summarized by Bishop et al.
(2007, fig. 70) and Linsley, Bishop, and Rollins
(2008), the discussion by Thomas, Rollins, and
DePratter (2008) developed more fine-grained
geomorphic models that facilitate understand-
ing of the distribution of archaeological remains
(including a consideration of the 41 “noncultur-
al” C dates available at the time) to help inter-
pret the geomorphic evolution of St. Catherines
Island. They supplemented the archaeological
and geomorphological evidence by considering
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the available historical maps. Beginning with
the important 18th-century maps of William
Gerard DeBrahm, they could further document
the evolution of modern St. Catherines Island
by superimposing a succession of topographical
and hydrographical maps.

THE GUALE ISLAND HYPOTHESIS: Rising sea
level during the early Holocene culminated in a
rapid transgression of a sequence of barrier is-
lands that eventually welded (“docked”) against
the relict late Pleistocene strandlines about 3700
cal B.c. (5000 "C yr B.p.). With the sea level ap-
proximating the modern stand, a new hooklike
“Guale Island” formed offshore to the northeast
of St. Catherines Island (Bishop, 1989, Linsley,
1993; Bishop et al., 2007: 41; Linsley, Bishop,
and Rollins, 2008).

This extension effectively buffered the shore-
line and protected a large interisland marshland
extending from Picnic Bluff, past Seaside Inlet
to the King New Ground dock area. Guale Island
may have been similar i