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Abstract

The Center for Marine and Wetland Studies (CMWS) at Coastal Carolina
University (CCU) has conducted geophysical mapping to delineate hardbottom areas and
to identify possible cultural resources in the proposed Charlddtobor entrance
channel extension and improvement areas of the navigation channel. Data consisting of
side scan sonar, sdiimttom profiles, magnetics, and single beam bathymetry were
collected between October and December, 2012. Following initial eationinof the
geophysical data records, groundtruthing was conducted in late 2012 and early 2013. A
combination of geophysical data, sediment grabs, and video tows revealed areas of
known, probable, and possible hard bottom throughout the study aredditiorg 21
magnetic anomalies were identified and examined. @mamaliesn the lower harbor
area ¢ites LHX009 and LH5013) were identified as possibly containing culturally
significant material. While no further investigation is recommended forakiemajority
of the magnetic anomalies, LHID9 and LH5013 are recommended for visual
inspection. All raw and processed geophysical data, maps, and interpretations are
contained in a digital volume accompanying this report.
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1.0 INTRODUCTION

The Centerfor Marine and Wetland Studies (CMWS) at Coastal Carolina
University (CCU) has conducted geophysical mapping to delineate hardbottom areas and
to identify possible cultural resources in the proposed Charleston Harbor entrance
channel extension and improvent areas of the navigation channel (figure 1). Mapping
efforts were also completed, with the same objectives, in the proposed Ocean Dredged
Material Disposal Site (ODMDS) expansion area as well as hardbottom habitat only in
the South Carolina Departmeot Natural Resources and EPA coordinated monitoring
zones. The geophysical efforts consisted of side scan sondrsptain profiling, and
magnetic mappingvithin identified survey limits (appendix 1). In addition mapping
efforts extended5 m either sid of the proposed outer channel extension toe offshore
and 50 m outside the proposed ODMDS expansion. akydrographic surveys were
conducted to supplement bathymetric surveying previously undertaken by the United
States Army Corps of Engineers, ChaestSC. The goals of this geophysical study are
specifically to 1) identify hardbottom throughout the entire study area, 2) identify cultural
resources throughout the entire study area with the exception of the ODMDS monitoring
zones, and 3) to charactagisubbottom reflectors in the entrance channel. Magnetic and
side scan sonar data were evaluated to identify anomalies consistent with cultural
resources in accordance with provisions of Section 106 of the National Historic
Preservation Act of 1966 arnde Abandoned Shipwreck Act of 1987. Groundtruthing of
the geophysical data consisted of video transects and sediment grabs.

For the hardbottom identification objective, the side scan sonar revealed areas of
high backscattemtensity in several areas thin the ODMDS and proposed channel
extension. Video groundtrutig, comparison with subottom profiles, and sediment
grabs help to further characterize areas of high backscatter intensity. Generally speaking,
changes in backscatter intensity owed tihesi changes in sediment composition and
texture, or presence of hardbottom/ledges. A combination of geophysical and
groundtruthing data were used to delineate areas of seafloor exhibiting quality habitat.

Subbottom profiles were used to contour seafldop of modern sediment, and
top of rock surfaces. These contour maps were then used to construct sediment thickness
isopachs. The study area contains variable sediment thicknes$.®»ih@ Sukbottom
profiles varied throughout the study area, somes revealing several obvious reflectors
and other times appearing homogeneous. In some cases, sediments were very thin or
absent in the subottom records while other data records indicated thick sediments.
These observations were useful for corroboradf side scan records and delineation of
hardbottomas areas of thick sediment accumulations will not have hardbottom exposed
at the sea floor.

Magnetic anomaly maps were constructed @wetal 21 anomalies greater than
5 nanoTeslas (nT). These tagyetere evaluated and found to be largely consistent with
pipelines, channel markers, bridges, and other modern features or debris. Anomalies vary
widely in duration and intensity and were interpreted in combination with raw (full
resolution) side scan rexs and/or video for the most complete characterization.
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Historical research, consultation with South Carolina Institute of Archaeology &
Anthropology (SCIAA), and examination of prior cultural resource studies were also
used to constrain these data (Wal984, 1995; Spirek, 2012).

Field work was conducted during the fall and winter of 20023. The work
was divided into two phases. Phase one included geophysical mapping and data
reduction. Phase two included video and sediment grab groundtruthchg amall
amount of additional geophysical mapping. Preliminary interpretations from phase one
and an approach for phase two were described to various state and federal agtreies in
Nov 29, 2012 Post 45 Habitat/Cultural Resources Assessment meetiegGliarleston
District Corps of Engineers office meeting with the United States Army Corps of
Engineers (USACE) Charleston District. Data were provided to this Interagency
Coordination Team with descriptions and plans for locations of groundtrugfiods
prior to commencement of phase two. Following a reasonable review period, responses
from the Interagency Coordination Team was used to refine and maximize the phase two
effort.

In this report, we present descriptions of methods, rational fotifidation and
mapping of select hardbottom features, and images of data collected. Appendix 4
includes all field notes. These notes contain dates, times, and weather conditions during
all survey/mapping activities. The accompanying external hard drohedes the full
volume of raw digital data, ESRI geodatabases, metadata records, and a copy of this
report. The accompanying DVD set includes all video data.
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Figurel. Vicinity map of mapping corridors for hardbottom habitat and cultural
resources assessment in gineposed Charleston Harbor entrance channel extension and
improvement areas of the navigation channel.
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2.0 METHODS

Geophysical mapping was conducted durf@gtober, 2012i January, 2013.
Areas within the harbor were mapped using
channel leading through the jetties, the proposed extension area, and the ODMDS, the
R/V Cape Feamwas used in order to accommodateh@ir opeations during weather
windows suitable for data collection. Groundtruthing was completed aboard/¥he
Silver Crescent Data are reported relative to State Plane NAD 1983 SC International
Feet and NAVD 88 datum.

2.1 Side Scan Sonar

Side scan sonar surveyse r e compl et ed with C6deds KI ei |

scan sonar (figure)2 On the CCU Privateer, the sonar towfish was rigged on the port

side davit with variable layback as required by depth to maintain a constant altitude from

seafloor. On th&/V/ Cpe Fearthe side scan was rigged through the starboard side of

the A frame with layback adjusted to maintain constant towfish altitude. All laybacks

and other rigging adjustments were documented in field notes and applied in post
processing. The side stavas towed in tandem with the magnetometer as often as
conditions allowed. Lane spacing, defined by cultural resources requirements for the
magnetometry, was 20 m. The beam pattern was narrowed for maximum resolution in

raw records, but still providedegater than 50% overlap.

2.1.1 Side Scan Data Processing

Post processing included navigation merging, demultiplexing, slant range
correction, destriping, beam pattern correction, and mosaic construction with Xsonar and
Showlmage software packages developed Hey USGS Woods Hole Science Center
(Danforth, 1997). The nadir was removed from each line of data prior to mosaicing,
allowing port and starboard channels to be merged, thus removing the water column
portion of the data recordMosaics were output as 28n pixel resolution geotiffs for
import to ESRI ArcGIS. Raw recordsd full resolution were used for cultural resources
interpretation. The complete workflow is shoim figure 3

2.2 Magnetics

A Geometrics &82 marine magnetometer was used to measurentaignetic
field intensity (figure 4). The instrument consists of a cesium vapor magnetometer in a
towfish, 100 m of cable¢o tow the instrument and transmit data, and a topside computer
with acquisition software. Total field intensity is controlled artpgby distance between
sensor and target among other factors. Towfish altitude above seafloor was therefore
maintained as constant as mapping conditions allowed. Vessel position was integrated
with the magnetic signal through the MagLog Lite softwaterface. This acquisition
software also allows for monitoring of signal intensity in real time to ensure data quality.
On the CCU Privateer, the towfish was configured on the starboard side from a tow
extension pipe. The towfish was configured with able layback, tow point, and
depressor weight configuration as conditions and depths required. RI\th€ape
Fearthe towfish was deployed from port side with the tow extension pipe with 50 m of
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Figure2. Top: Photograph of Klein 3000 dual frequency side scan sddattom:
Geometrics@ 82 mari ne magnetometer (left) and
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Side-scan Sonar Data Acquisition

Navigation Sonar Data
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Navigation computer Data archive
(Hypack) (external USB drives)
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¥
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)
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file (1 m pixel resolution)

¥
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Figure3. Side scan sonar data acquisition and processing workflow.
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layback, usinghe nosecone tow point and depressor weiglitlaybacks and other
rigging adjustments were documented in field notes and applied in post processing. The
magnetometer was towed in tandem with the side scan sonar as often as conditions
allowed at a lane gging of 20 m and ship speed maximum -af knots.

2.2.1 Magnetic Data Processing

The magnetometer data files (.int) were processed with MagPick v3.22 and QPS
Dmagic v7.3.2. Magnetometer profile data were first imported into MagPick to remove
diurnal variations.In order to use smoothed profile data as diurnal variations, raw profile
data were smoothed using the Robust smoothing method with a spline smoothing
parameter of 1.004, smooth window of 100m, and smooth order of Raw
magnetometer data were thenreoted for diurnal variations and were normalized by
subtracting the smoothed profile dat&orrected data were gridded using spline
interpolation with an X and Y interval of 2m and a tension of 0.25 for 250 iterations with
a convergence limit of 0, andax and min data values as data limiBata were filtered
during the gridding process using the median valliee grids were clipped to remove
areas not covered by data with a clip radius of 30m from each data @oidted data
were then imported int&ledermaus Dmagic v7.3.2 to-geid (.sd) for import to ESRI
ArcGIS.

The ESRI Spatial Analyst Surface Analysis tools were used to produce 5nT
interval contour lines from the 5m spatial resolution magnetometry grids. The complete
workflow is shown irfigure 4.

2.3 Sub-bottom Profiling

CHIRP subbottom data were acquired aboard tHeéC-Wi | mi n B/Y @aped s
Fear in November2012, usingan EdgeTech sb512ZCHIRP sub-bottom reflection sonar
with EdgetechDiscoveracquisitionsoftware (figure 5). Data were aagjred at a ship
speed of ~&B knots. Towfish navigation was obtained by a topbldghStar 96IDGPS
receiver. The subottom reflection profiles were acquired using5s8.kHz CHIRP
signal with a5 ms sweep. All surveys are georeferenced in NAD 1988hSGarolina
State Plane Feet unless otherwise noted.

2.3.1 Subbottom Data Processing

The CHIRP subbottom data were processed using SIOSEIS and Seismic Unix
seismic processing software packages. The final processed data have been heave
corrected and trace balanced for noise reduction. The data weeptbocorrected to
account fortidal variationsin water depth and theepth of the fish in the water column
(figure 6, 7).Since fish depth is not directly recorded in the CHIRP data, the approximate
fish depth was determined by correlating seafloor depth in the CHIRP data with
measurements made by eogeferenced multibeam survey of the channel area provided
by the Army Corps of Engineers. CHIRBBbottom data is recorded in twaay-travel
time (TWT) in seconds, or the time it takes for a sound wave to travel down to the
seafloor and be reflected ato the instrument. In general, an average sound velocity in
seawater of 1525 m/s is used to convert TWT to depth, keeping in mind that TWT
represents twice the reflector depth (e.g., Depth = {TWT * 1525 m/s}/2). Seafloor
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Figure4. Magnetometry data acquisition and processing workflow.
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Figure5. Photo showing the EdgeTech sb512i CHIRRIsoittom reflection sonar.

“Multiple”
Ship Air
4 Sea
i (Fish Depth)
Seafloor
“Ghost”
Ship Air
Sea
Seafloor

Figure6. lllustration of towfishgeometry relative to sea surface showing seafloor and
multiple ray paths.
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Figure7. CHIRP sukbottom data acquisition and processing workflow.
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multiple andighosb reflectors (illustrated below) occur below ~.035 s (TWTiniost of
the CHIRP profiles

2.3.2 Subsurface Layer and Isopach Map Creation

Threehorizons (seafloor, base of surficial modern sedimembifnum depth to
top of rock, and base of relict sedimemhyximum depth to top of rgckere digitized
from the CHIRP subbottom profiles using The Kingdom Suite (Seismic Micro
Technology, Inc.) seismic interpretation software. All of these horizons were gridded
using an inverse distance weighting algorithm and then used to compute modern
sediment thickness, relict sedint thickness and palemannel depth isopach grids,
which were then imported to ESRI ArcGIS 9.3. In the main entrance channel and survey
extension areas, the data is divided into 4 segments: center of the main channel, southern
flank of the main channghorthern flank of the main channel and channel extension.
Bounding boxes around these segments were used to constrain the surface interpolation
and provide a more realistic and better surface fit for the shape of the channel.

2.3.3 3-D Visualization

CHIRP subbottom profile imagery was imported into IVS Fledermaus as
georeferenced vertical Acurtainso. The di
sediment and base of relict sediment) were imported as xyz point objects for
interpretation overlay.

24 Hydrographic Surveying
Single beam surveys were conducted with a Reak Kinematic Global
Positioning System (RTHGPS). A virtual base station using the South Carolina
Geodetic Surveyo6s r eal tdbroadcastwedlmé coaectedn et wor Kk
GPS datao the rovingunit collecting single beam data. Virtual base station point was
moved accordingly to ensure distance to suvey area did not exceed &giional
accuracy was determined by comparison of established benchmark values versus
collected data. Fothe offshore sections of the entrance channel and the ODMDS, data
were collected aboard thR/V Cape Fearand tidal data were applied to the DGPS
poisiton using a tide file from a NOAA tidal station located in Charleston SC.

Single beam data acquistiowas conducted aboard a 20 ft Carolina Skiff
outfitted with a Knudsen Mirbounder (210 kHz) , TSS DM& motion reference unit,
Ashtech ZXtreme GPS receiverand dual frequency GPS antenn&ound velocity
profiles conducted at the beginning and endsofveying each day were used to
determine sound velocity. All instrument and water level offsets were measured and
entered into HYPACK. HYPACK software was used for navigation and data acquisition.
A diagram illustrating single beam data acquisition pratessing workflow is provided
in (figure 8). All raw and processed data can be found in the digital files accompanying
this report.
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Figure8. Single beam acquisition and data processing workflow diagram.
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2.4.1 Data Procesing

Raw depth and position data were merged, heave/pitch/roll and tide corrections
were applied, and dataene processed to produce a corrected, Ridsitioned depth
with HYPACK software. Initial outlier points were removed using the HYPACK Single
Beam editor and exported as a text file.

2.5 Groundtruthing

2.5.1 Video

Video was collected with a submersible camera mounted on awhesd cart
(figure 2). Thecamera was positioned to look downward and slightly in front of the cart.
Video data were timsynchronized with the GPS time stamp and recorded to DVDs.
After data collection, all video was reviewed and changes in bottom type were noted by
time (position). Bottom type was coded by sediment type, bathymetry, and biological
features. For example, changes between flat, sandy bottom and rocky ledges were coded.
High-relief bottom (ledges) were coded and distinctions were made between ledges
possibly assaated with drowned marsh deposit and rocky ledges sometimes covered
with heavy emergent growth.

2.5.2 Sediment Grabs

A Ponar type grab sampler was used to collect sediment grabs aboard the South
Carolina Depart men tR/V&ilver NrascemtrTad sedimens grabs c e 0 s
were collected along each video transect. Samples were placed in labeled plastic bags for
subsequent analysis. At CCU, sediment samples were subsampled, dried, and sieved at
onephi increments. Visual classification according to the igdifSoil Classification
System was used to qualitatively describe the range of sediment textures throughout the
study area.

Sediments largely consist of fhu@arse sands. Some areas contained extensive
coarse grains and shell hash. Fines were typidalg than 10%. Basic sediment
descriptions by video line number and position are listed in Table 1. Full detail of the
sediment analysis including sieve size fractions are located in Appendix 3.
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Sample #
01_1922
01_2_1929
02_1934
02_2 1941
03_1906
03 2 1911
04_1849
04_2_1855
051838
05_2 1842
06_1912
06_2 1925
07_1935
07_2_1940

08_1956

Tablel. Sediment graldescriptions, corresponding video tow lines, and grab positions.

Tow line

1A

1A

2A

2A

3A

3A

4A

4A

5A

5A

6A

6A

TA

A

8A

lat

32.625764°

32.629782°

32.629843°

32.631368°

32.615234°

32.616589°

32.603251°

32.601652°

32.603252°

32.603200°

32.644146°

32.645796°

32.651277°

32.650639°

32.655565°

long
-79.791150°
-79.795204°
-79.788740°
-79.789618°
-79.778505°
-79.779729°
-79.766642°
-79.767674°
-79.757880°
-79.761424°
-79.694641°
-79.698146°
-79.696851°
-79.699922°

-79.717573°

Verbal Description
<5% shell hash, Moderately sorted, medium grained sand

~30% shell hash, Poorly sorted, medium grained sand

~5% shell hash, Moderately well sorted sand, fine to medium
grained sands

~25% broken shell, Poorly sorted, fine -medium grained sands

~30% shell hash, sand
See appendix 3
~20% shell hash
~50% shell hash, Poorly sorted, fine

-medium grained sand

~35% shell hash, sand

~10 -15% shell hash, Moderately well sorted sand, medium
grained sand

~40% shell hash, Poorly sorted sand
~70% shell hash, Poorly sorted, medium grained sand

~5% shell hash, very fine grained sand

<5% shell hash, Moderately
sand

-well sorted, fine -medium grained

~70% shell hash, Poorly sorted, medium grained sand
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Table 1 ontinued

08_2 2001
09 1947
09 2 1951
10_1725
10 2 1732
11_1949
11 2 1951
121740
12 2 1745
13_1749
13 2 1752
14_1800

14 2 1811

15a_2 214
3

15a_2139
16_1744

16_2_1748

8A

9A

9A

10A

10A

11A

11A

12A

12A

13A

13A

14A

14A

15A

15A

16A

16A

32.653738°

32.658015°

32.657833°

32.658990°

32.659475°

32.665420°

32.665760°

32.669031°

32.671788°

32.674446°

32.675029°

32.669579°

32.668869°

32.686817°

32.685600°

32.616226°

32.616576°

-79.715569°

-79.710077°

-79.712776°

-79.729846°

-79.732036°

-79.740092°

-79.742846°

-79.737169°

-79.738388°

-79.742074°

-79.744430°

-79.748625°

-79.751102°

-79.766494°

-79.764589°

-79.592034°

-79.594074°

~50% shell hash, Moderately well sorted sand, coarse to medium
grained sands

~5% shell hash, Moderately well sorted sand, fine to medium
grained sands

< 5% shell hash, Moderately well sorted, fine
sand

~25% shell hash, Poorly sorted sand, coarse to medium grained
sands

-medium grained

~70% shell hash, Poorly sorted, medium grained sand

~25% shell, Moderately

<5% shell hash, Moderately
sand

~45 shell hash

-well sorted, medium grained sand

-well sorted, fine -medium grained

~80% shell hash, Poorly sorted, medium -coarse grained sand

~60% shell hash, Poorly sorted, medium -coarse grained sand

~65% shell hash, fine grained sand

~50% shell hash, Poorly sorted sand, fine to medium grained
sands

~60% shell hash, Poorly sorted, medium grained sand
~50% shell hash, Poorly sorted, medium -coarse grained sand
~60% shell hash, Poorly sorted, medium -coarse grained sand
See appendix 3

~70% shell hash, Poorly sorted, medium -coarse grained sand

Hardbottom and Cultural Resources of the Post 45 Charleston Harbor Project Study Area 24



Table 1 ontinued

17_1825
17 2 1828
18 1921

18 2 1927

19 32 184
9

19 32 2.1
900

la_2207
20 1846
20 2 1849
22 1941
22 2 1944
23 2 2013
23_2008
24 1803
24 1813
25 2 2027

25_2024

17A
17A
18A
18A

19A 32A

19A 32A
1A
20A
20A
22A
22A
23A
23A
24A
24A
25A

25A

32.652399°

32.652857°

32.663721°

32.661097°

32.677905°

32.678913°

32.629080°

32.615954°

32.615218°

32.588096°

32.590621°

32.647926°

32.649451°

32.619008°

32.615998°

32.657423°

32.659110°

-79.659892°

-79.661035°

-79.683516°

-79.678008°

-79.712385°

-79.716503°

-79.794945°

-79.708702°

-79.712702°

-79.728879°

-79.728421°

-79.722712°

-79.716459°

-79.758372°

-79.754661°

-79.741926°

-79.739444°

~10% shell hash, Moderately -well sorted, medium grained sand

~40% shell hash, Poorly sorted, medium -fine sand

~10 -15% shell hash, Moderately well sorted sand, medium
grained sands

~25% shell hash, Moderately -well sorted, medium grained sand

~10% shell hash, Poorly sorted, medium grained sand

~5% shell hash, Moderately sorted, medium grained sane

~10% shell hash, Moderately
sand

-well sorted, fine -medium grained

~25% shell hash, Poorly sorted, fine -medium grained sand

~40% shell hash, Poorly sorted, medium grained sand

~10 -15% shell hash, Moderately
sand

-well sorted, medium grained

~50% shell hash, Poorly sorted, medium -coarse grained sand

~60% shell hash, Poorly sorted, medium grained sand

See appendix 3

<5% shell hash, Moderately
sand

~70% shell hash, Poorly sorted sand, coarse to medium grained
sands

~5% shell hash, Moderately well sorted sand, fine
grained sands

~20% shell hash, Moderately
sand

-well sorted, fine -medium grained

-medium

-well sorted, fine -medium grained
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Table 1 ontinued

26_1821
26_2 1826
26_2228
27 1702
27 2 1710
27 2027
28 1721
28 2 1731
28-2014
29 1735
29 2 1741
30 1754
30 2 1758
31 1822
31 2 1827
33_1805

33 21808

26A

26A

26A

27A

27A

27A

28A

28A

28A

29A

29A

30A

30A

31A

31A

33A

33A

32.612392°

32.610921°

32.611765°

32.594384°

32.592733°

32.594280°

32.606210°

32.607874°

32.605948°

32.613319°

32.614354°

32.622759°

32.625871°

32.693919°

32.695091°

32.631905°

32.633485°

-79.748083°

-79.744847°

-79.746993°

-79.540670°

-79.536705°

-79.538979°

-79.568020°

-79.571808°

-79.566914°

-79.582146°

-79.584947°

-79.606089°

-79.612479°

-79.745881°

-79.748554°

-79.624550°

-79.627715°

~60% shell hash, Poorly sorted, medium grained sand

Moderately well sorted sand no noticeable shell hash, fine -
medium grained sands

~40% shell hash, Poorly sorted, medium grained sand
~45% shell hash

~15% shell, Poorly sorted, medium grained sand
~50% shell hash, Moderately -well sorted, medium grained sand

~35% shell hash

~50% shell hash, Poorly sorted, medium grained sand

10-15% shell hash, Moderately well sorted, fine
sand

~40% shell hash, Moderately
sand

-medium grained

-well sorted, fine -medium grained

See appendix 3

~60% shell hash, Moderately
grained sand

-well sorted, coarse -medium

<50% shell hash, Poorly sorted, medium grained sand

~10% shell hash, Moderately
sand

~25% shell hash, Poorly sorted sand, coarse to medium grained
sands

-well sorted, fine -medium grained

~50% shell hash, Poorly sorted, medium grained sand

~15% shell hash, Poorly sorted, fine -medium grained sand
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Table 1 ontinued
34 1815

34 2 1819

5 2221

34A

34A

5A

32.642439° -79.646194° ~60% shell hash, Poorly sorted, medium -coarse grained sand
32.643442° -79.648155° See appendix 3
32.603135° -79.648155° ~50% shell hash, Poorly sorted, medium grained sand
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3.0 GENERAL DISCUSSION AND HABITAT ASSESSMENT

3.1 Overview of Data and Habitat Characterization

The side scan sonar data varied throughout the study area in backscatter intensity
(figure 9). Areas of high backscatter intensity are genereligracterized as either
hardbottom or coarse, sometimes shelly sediments swept into bedforms. The survey and
interpretation methods for habitat characterization in the ODMDS and Entrance Channel
extension were presented at the Nov 29, 2012 Post 45 H@hitatal Resources
Assessment meeting at the Charleston District Corps of Engineers offices. These are
summarized below for ease of evaluation of the groundtruth targets and priorities selected
and proposed within this interim report.

Similar geophysicaimethods were used in mapping and delineating potential
hardbottom habitat areas in the previous ODMDS expansion in the 1990s and initial
results are consistent with previous work in the vicinity of the ODMDS (Gayes and Viso,
2006).

3.2 Geophysical Interpretation of Surficial Habitat

Side scan and stitottom records were analyzed to characterize sea floor habitat
into three classes of mappable geophysical units.
These are:
1. areas of clear hardbottom habitat (Probable Hardbottom)

2. areas where hardbottom sulastr existing at the sea floor is highly unlikely
(Absence of Hardbottom)

3. areas where localized outcrop of hardbottom substrate are exposed the sea floor is
possible but limited and patchy in aerial extent. (Possible Hardbottom).

Probable Hard Ground

Sub-bottom profiling of these areas typically shows very thin (less than 50 cm) or
no surficial sediment cover overlying older potentially indurated substrate. Occasionally,
strong subsurface reflectors can be traced from depth to where they interseza the s
floor, often forming a surficial expression such as change in slope or standing relief on
the sea floor. The sea floor is often coincident or nearly coincident with the transgressive
ravinement. Hard ground areas in the region tend to exhibit stromgtaconpedance
(reflectivity) in subbottom records at or very near the sea floor (figure 10, 11).
Penetration of the acoustic signal is impeded at the sea floor as evidenced by absence of
coherent reflectors with depth; sometimes also expressed ag strdr i ngi ngo of mu
of the acoustic signal between the sea floor and surface of the ocean.

Broad areas of generally high backscatter on side scan sonar records typically
characterize probable hard ground areas. Indurated material standosgaxp relief on
the sea floor as ledges or mounds frequently form mappable linear or curvilinear ledges
in the side scan record. Occasionally, such ledges may stand in relief sufficient to cast
Afshadowso in the sonar r eofthe Bdga Cdasenshelg an e
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Figure9. Side scan sonar (backscatter intensity) mosaic in Post 45 ODMDS and entrance channel.
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or no overlying surficial sediment cover. Hard ground habitats are highly likely to be found insagh ar
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definable and laterally continuous channel and above dyftay ravinement surface. In such areas older, tilted and potentially
indurated substrate that could form hard grounds is separated from the sea flo@sande of hard grounds is highly unlikely.
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hash lags (also high backscatter) frequently heavily rippled are common within the ledge
areas. Locally, patches of lower backscatter (fine sand) are often present within the
broader field of otcrop.

This type of habitat is known to be present within the region and has been
previously identified in the Southwest corner ODMDS (Gayes and Viso, 2006).

Absence of Hard Ground

In other areas, there is clear geophysical evidence of the absenaeloittoen
habitat exposed at the sea floor. Such areas are typically characterized by varying
thicknesses of recent sediment cover (usually sand) overlying -@e&feled and laterally
mappabl e Ar avi ne nbettorh @rofile wataf bocadly, relaely thickb
sections of sediment coincide with seismicalfined relict fluvial and/or tidal channel
incisions. Theses channel features, now backfilled with thick sediments, result from
paleadrainage networks incised into a more thoroughly indurateastengally
hardbottom habitat forming substrate. In addition, sand ridges and otheisdatge
sedimentary bed forms, may overlie hard substrate separating potential hard grounds and
the sea floor by several meters of unconsolidated sand.

In these areaside scan sonar records typically exhibit lower overall backscatter
and variability. Wave and current driven sedimentary bedforms are also commonly
apparent in side scan records of these areas.

Possible Hard Grounds

On the inner continental shelf in the vicinity of the ODMDS there are known
areas of Al ow reliefo hard grounds. Il n t hes
veneer of sand typically covers hard substrate with relatively low physical relief. Such
areas are often expressed as patchy high backscatter areas in side scan sonar interspersed
with coarse shell hash rippled lenses and patches of bedforms starved of finer (low
backscatter) sand. Chirp records show very thin veneers of surficial sedimeataabov
definable strong, largely flat lying near surface reflector. Such areas can be locally found
either as transition between extensive hard ground areas and increasing percentage cover
and thickness of sediment or as patches of low lying partially semdrexd areas
independent of easily defined (high relief) hard grounds. As a result the character of
acoustic signatures is often a hybrid between extensive hard grounds and more extensive
sand sheets.

3.3 Groundtruthing Geophysical Data and Interpretations

Geophysical survey methods such as side scan and chirp are remote sensing
mapping tools that report responses of the system to an active pulse of acoustic signal.
The character and spatial geometries of the response are valuable in interpretation of sea
floor and shallow subsea habitats and deposits.

For many settings, such as areas of extensive high relief hard grounds or incised
channel fills, a very high degree of confidence can be placed on interpretation of the
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remote sensing of the area (figures 10). For other settings, such as low relief hard
grounds the acoustic response can be more complex and interpretations, particularly of
boundaries and transition in habitat, more subjective.

As with all remote sensing, physical groundtruthing of mappaédponse is
necessary to calibrate and increase confidence on interpretation and mapping products.
Thus a series of sites were selected to groundtruth the geophysical interpretations and
refine spatial mapping of the three habitat classes defined hgrehbable hard ground,
possible hard ground and absence of hard ground.

3.3.1 Habitat interpretation and groundtruth site selection procedures

Subbottom data
The chirp sukbottom profile data were analyzed and:

1. Areas with measurable 1>m) surficial sediment overlying a definable and
mappable unconformity surface defined. In these areas, there is high confidence
that no hard ground substrate will exist at or near the sea floor (Absehaedof
ground, figure 1)L

2. Areas showing very limted or no significant surficial sediment veneer were
defined as probable hard ground areas based on chirp datafajore 12). In
areas where there is clear evidence of strong inclined reflectors truncated at or
very near the sea floor there is highnidence that hard ground habitat will be
found in the area; particularly where such reflectors may extend through and stand
in relief above the surrounding sea floor. In other areas where sediment cover is
very thin or near the resolution of the systdmeré is greater uncertainty in
whet her hard grounds may be present. The
hard groundod areas.

Side Scan Sonar Data
The side scan data were analyzed and:

1. A regional side scan sonar mosaic of the study areaestablished to discern
broad spatial patterns of backscatter (intensity and geoitiefjaye 9) This
regional image was subdivided into areas of internally similar backscatter
response with emphasis on defining areas with characteristics similar to other
known habitat types previously mapped in the region. Extensive hard ground
areas are typically well defined from such mosaics, but individual outcrops or
ledges are less well defined on this mosaic scale.
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Figurel2. Side scan sonar (backscatter intensity) mosaic and Chirp (sediment thickness}s®0MDS and entrance channel
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2. Every individual side scan record (high frequency channel) was reviewed with
slantrange correction to identify possible hardognd targets based on
backscatter intensity, geometry and similarity to other known hard groesd sit
previously mapped in the ardfigure 13) This format provided the highest
resolution record of any given location. The position of each target igehtifas
logged with a classification of the habitat interpretation along with a tiff image of
the target. At this point, 738 targets were classified as:

a. High confidence hard grounds (often exhibiting characteristics of ledges
or relief of outcroping surfaces).

b. Probable, likely low relief hardbottoms.

c. Potential ledge outcrops but not definitive on the records potentially due to
angle of crossing thieature or subtlety of the signal.

d. Potential low relief hardbottom outcrops but not definitive on the records
potential due to angle of crossing the feature or subtlety of the signal.

e. Acoustic response that has some character of regional hard grounds but
low confidence (uncertain) for the potential of hard ground habitat.

f. Locations that may not show evidence of hardbottom habitat but form a
distinctive pattern or response that could benefit from groundtruthing of
overall interpretations and final mapenpreted products.

Integrating the sudbottom profile interpretations and regional side scan mosaic
characterization with locations of specific side scan targets (as prioritized above) resulted
in four potential combinations:

1. Presence of hard grounds hig probable based on interpretations of the-sub
bottom data, regional side scan mosaicl individual high resolution side scan
record of selected targets (high confidence).

2. Absence of hard grounds based on thelsathom, regional side scan mosaitd
individual high resolution side scan record of selected targets (high confidence).

3. Presence of hard grounds possible based on interpretations of dhettsub data,
regional side scan mosaand individual high resolution side scan record of
selected tagget (medium confidence).

4. Presence of hardbottom habitat possible based on interpretations of more

but not all subbottom data, regional side scan mosaicirmmdividual high
resolution side scan record of selected target (lower confidence).
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From ths analysis a series of tracklines were identified for direct observation (video,
figure 14) of bottom habitat to most efficiently calibrate and refine geophysical habitat
mapping. The video tracklines covered the range of possible bottom types pridicted
the combinations of geophysical data described above.

Analysis of side scan records in the area of the ODMDS surveyed for the cultural
resource assessment resulted in a strong spatial clustering of possible targets. These were
also recommended faamera tows.

Hardbottom and Cultural Resources of the Post 45 Charleston Harbor Project Study Ares86



Sediment
thickness |eansity Proposed Ine
E “ - High ® Ledges
L 3 Q@ Patchy-low relfefl
> ) A Uncerlan- ledges
Lo i A Uncertain: low refief
; Uncertan
‘ o o
'O Debrs
0 LW ™7 survey Block

0 1,500 3,000 4500 6,000 :
C ) Meters

Figurel13. Side scan sonar (backscatter intensity) mosaic overlain with individual targets from full resolution sonar files in Post 45
ODMDS and entrance channel.
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Figure14. Mosaic of side scan sonar collected at the ODMDS site. Target classifications
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marks). Lines for video tow verification/groundtruthing are also shown (yellow).
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3.4 HARDBOTTOM HABITAT CLASSIFICATION MAPPING

Habitat classification maps were established for the areas within the proposed
modfied Charleston ODMDS, entrance channel, and channel extension defined for the
Post45 study(e.g. figures 1819, figures in Appendix 3)The capacity of the data to
resolve habitat ranges from mapping scale with limited confidence in the potential for
high quality hardbottom habitat at any one location (mosaics of sonar backscatter) to
datasets with very high confidence in the nature of habitat on the sea floor but with
extremely limited spatial coverage (bottom video imagery). By integrating acrossedive
datasets, each with their particular strengths for the purpose of defining and mapping
habitat, three classes of sea floor habitat were mapped.

The specific data sources integrated for the Post 45 habitat study include:

1. Mosaics of side scan sonarchkacatter integrated to provide a mapping scale
image of sea floor character across the entire survey area.

2. Surficial sediment thickness maps developed from interpretation of individual
chirp subbottom profiler records showing areas where surficial sediment cover is
below the resolution of the instrument (20 cm), betwednn® and between-2
meters thick.

3. Interpretation of individual highesolution side scan sonar records, corrected for
slant range, for sites with backscatter characteristics and patterns consistent with
known regional hardbottoms.

4. Video imagery of camera tow transects located at sites iat@ttest sonar and
chirp interpretations.

These datasets were used to generate three classes of map coverage; hardbottom,
probable hardbottom and possible hardbottom.

Hardbottom

Areas identified and mapped as hardbottom habitat exhibit strong ordi¢hat
hardbottom sea floor is present across several data types. Such areas are
characteristically:

1 Mappable as coherent fields of high backscatter response of the sea floor.
Hardbottom setting may exhibit a mottled backscatter response or clear fabric
of linear patterns within an overall high backscatter response reflecting trends
of outcroping substrate and patchy thin veneers of sediment within the
hardbottom areas.

1 Found within areas where surficial sediment thickness, between the sea floor
and regimally coherent subsurface reflectors interpreted as the top of older
and potentially indurated deposits, is minimall(Gn in thickness) on chirp
subbottom profiles.

1 Locations with clear patches of high backscatter sea floor frequently
exhibiting irreglar mounds and/or strong linear ledges and/or relief locally
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high enough to result in a shadow effect to the incident acoustic signal and full
resolution (not mosaicked) side scan records.

1 Found to have physical outcrops of indurated substrate visiblgid®so
camera transects of the sea floor. Hardbottom habitats visually identified
were parameterized by the relief of the outcropping substrate (high (>1 foot)
and low relief) and by the presence of hardbottom invertebrate communities
(extensive, sparse ap benthic growth evident).

Fields mapped as fAHardbottomoO are not mappe
outcrops but define areas where an abundance of outcrops and quality habitat is expected
to exist interspersed with patches of course shalngly sediment.

Probable Hardbottom
Areas mapped as fAProbabled hardbottom ¢ty
the characteristics of hardbottom listed above. As video documentation is limited to only
a finite number of transects, heavier weightisglaced on the side scan and-boktom
profile signals. Probable hardbottom on the following maps are expected to represent
areas of transition away from areas confidently mapped as hard grounds where one or
more signatures on side scan and chirplsattom profiles is less confidently interpreted
as hardbottoms. Typically these areas may be expected to have patches of outcropping
sea floor but limited signals of high relief (high quality habitat).

Possible Hardbottom

Ar eas mapped a s om wers ofte Hefined as gossebsimg t
minimal surficial sediment thickness (<1m thick) and exhibiting mappable high
backscatter sea floor on full resolution and mosaicked side scan images. Relatively few
ledges or signs of relief on the sea floor where ifledtin these areas on the full
resolution side scan records. Video data, when available, documented no hard ground
habitat supporting typical invertebrate communities. Review of video data from some of
these areas showed evidence of clear erosion atatiolefof the sea floor into older
sediment that resulted in extensive shell lags frequently organized into large ripple fields.
In other areas, particularly in the outer section of the channel extension very clear
outcrops with considerable relief (up fometer) were observed on side scan and video
data but did not support typical hardbottom invertebrate communities. These areas appear
to be outcrops of cohesive babérrier (salt marsh) depositions being actively exhumed
by the modern ravinement (maringconformity) surface but too unconsolidated to
support typical hardbottom communities. As the surficial sediment in these areas is
limited and is actively being eroded local areas of older more indurate substrate within
these areas is certainly possiated should be expected locally.

The composite map of data layers used for habitat interpretation and mapping

(sonar mosaic, surficial sediment thickness, high resolution sonar hardbottom targets and
video transect data) for the ODMDS and Enten Channel are shown.
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Figurel5. Side scan sonar (backscatter intensity) mosaic overlain with geocoded video observations (groundtruth) in Post 45 ODMDS
and entrance channel.
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Figurel6. Areas of hardbottom habitat from side scan sonar (backscatter intensity), sediment thickness (Chirp), and geocoded video
(groundtruth) in Post 45 ODMDS and entrance channel.
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Figurel?7. Areas of hardbottom habitat and probable hardbottom habitat from side scan sonar (backscatter intensity), sediment
thickness (Chirp), and geocoded video (groundtruth) in Post 45 ODMDS and entranad.chann
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Figurel18. Areas of hardbottom habitat, probable hardbottom habitat, and possible hardbottom habitat from side scan sonar
(backscatter intensity), sediment thickness (Chirp), and geocoded(girdeadtruth) in Post 45 ODMDS and entrance channel.
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4.0 GENERAL DISCUSSION AND INTERPRETATION OF SUB -BOTTOM
PROFILES

4.1 Geologic Framework

The general seafloor morphology across thennel extension and ODMDS
survey areasonsists of a series dfE/SW trending sediment ridges. These ridges appear
to be part of a surficial sand sheet that contains most of the modern geulintieis
region. Locally, modern sediment accumulation across the ridges is th.3on3 while
elsewhere the surficial sediment thickness decreases to 1 foot or less. Elsewhere the sub
bottom is often relatively homogenous, with some high amplitudsgtchreturns near
the seafloor and acoustically transparent material below. In many cases, these areas are
indicative of hardbottom or consolidated seafloor sediments. Figur&? 2how
reflector picks gridded into various surfaces including seafloaor tap of rock, and
isopachs of various intervals including modern sediment thickness.

4.2 Sediment Thickness and Sulbottom Surfaces

The base of surficial modern sediment is defined as the most recent transgressive
surface (figures 21, 25, 29. Isopach map®f sediment thickness above this layer
(modern sediment thickngsadicate the minimum thickness of sediment that is mostly
unconsolidatedfigures 22, 26, 3). The base of relict sedimefdepth to top of rook
was digitized in areas where there isaceéable, high amplitude reflector that indicates a
transition to harder subsurface material (i.e. r@Qres 23, 27, 3). The isopach map
of sediment thickness above this layer indicates the maximum potential sediment
thickness in these areas and umgs both modern and relict (likely Pr®locene)
seafloor sediment as well as paleochannel iffglures 24, 28, 33. The relict seafloor
sediment and paleochannel infill may be seomsolidated as it is not possible to
determine the exact nature dfetinfill from subbottom data. Survey areas with no
observable sediment thickness are likely hardbottom areas, but may have a thin sediment
veneer that is not resolvable with the Chirp-boltom data.

4.3 Main Entrance Channel and Extension Survey Area

In general, very little modern or relict sediment is observed in and around the
main entrance channel and extension areas, with the exception of a few paleochannel
incisions and small areas of stratified sediment inshore omarihern side of the
channel. Asingle subsurface reflector in the channel extension area suggests there may
be some sediment above this reflector; however, most of the extension area is relatively
featureless in the Chirp sdiimttom data, which is often suggestive of hardbottom
seafloo with little acoustic penetration. Similarly, Chirp profiles within the main
channel show very little acoustic character, indicating most of the sediment has likely
been removed.
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4.4 ODMDS Survey Area

The ODMDS survey area consists of 3-subas (Box I north of the ODMDS;
Box 2171 east of the ODMDS; Box B south of the ODMDSjigures 2124). Extensive
paleochannel networks with large amounts of relict sediment infill are observed in Boxes
1 and 3. Outside these paleochannel areas, the maximum sedirdeméghiis typically
3-4.5 m. The top of rock and transgressive surface reflector are indistinguishable in Box
2, thus it is unclear whether the thin sediment cover observed here is modern or relict.
Absence of sulbottom reflectors and no observable sasht thickness in the
northeastern corner of Box 1, the southern portion of Box 2 and the northwestern corner
and central portions of Box 3 suggest possible extensive hardbottom areas.

4.5 Hardbottom Habitat Summary

The analysis of geophysical data, corroborated by video groundtruthing provides
a sound means of providing a conservative estimate for areas of hardbottom, probable
hardbottom, and possible hardbottom. These areas should be interpreted with the
understanihg that they are based upon geophysical remote sensing and groundtruthing
for verification of geophysical characterization. These estimates are based on mapping
throughout the proposed ODMDS amarbor entrance channel extension and navigation
channel inprovement areas. The estimates represent totals within the study area and are
not estimates of total area to impacted by the proposed improvements and extension.

Estimates grouped by general area are:

Entrance Channel

Hardbottom: 78.1 acre (340889.0 sq ft) (31,596 sq m)
Probable: 230.0 acre (10019856.3 sq ft) (93,088 sq m)
Possible: 804.2 acre (35030062.3 sq ft) (325,440 sq m)

ODMDS

Hardbottom: 151.5 acre (6597631.8 sq ft) (61,294 sq m)
Probable: 607.1 acre (2644189.2 sq ft) (245,675 sg m)
Possible: 4400.4 acre (191682531.8 sq ft) (1,780,790 sq m)

Areas of individual polygons in the following figures and Appendix 2 can be seen in the
shapefiles included with the accompanying digital materials.
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Figure21l. Depth to transgressive surface (base of modern sediment) grid derived from Chiugitsabprofiles for all survey areas.
Contours are every 5 feet.
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derived from Chirp sulbottom profiles for all survey areas. Contours are every 5 feet.
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5.0 CULTURAL RESOURCES ANALYSIS

51 Introduction and Project Background

Proposed channel and harbor improvement areas for Charleston Harbor and the
expansion of the Charleston Harbor Ocean Dredged Material Disposal Site (ODMDS)
include potentially significant areas for maritime cultural heritage. A remote sensing
survey, withlimited ground truthing through video acquisition, incorporates within the
Area of Potential Effect (APE) all potential areas for expansion, as well as an additional
75 m on each side of the proposed outer channel extension toe offshore, improvements
inshae and up river, and 50 m outside the ODMDS expansion areas. This survey is
intended to identify any cultural resources within potential dredge anchoring locations or
near proposed dredging areas.

The survey was conducted according to guidelines prowgeitie USACE and
the South Carolina State Historic Preservation Office. The survey and report reflect the
provisions of Section 106 of the National Historic Preservation Act of 1966 (36 CFR 800,
Protection of Historic Propertigsand the Abandoned Shipgak Act of 1987 (National
Park Service 1990). Magnetometer and -sid@n sonar surveys were conducted within
the defined limits of the survey area as identified on the USA@ished maps
(Appendix 1), avoiding redundancy with previous cultural resowtfests. The purpose
of the work was to discover and document sonar and/or magnetic anomalies that might
represent cultural resources or other objects that may impact the determination of
proposed dredging and disposal areas.

The remote sensing archaegilal survey was designed to identify potential
cultural resources, to evaluate any confirmed archaeological or historic resources, and to
evaluate their eligibility for the National Register of Historic Places (NRHP) in partial
compliance with Section 10Ghe Principal Investigator (Archaeology), Cheryl Ward,
designed the study methods, carried out the review of remotely acquired data, and
interpreted side scan and magnetometer data, in addition to writing this report on the
cultural resource survey. Thoelltural resource survey was carried out between October
2012 and January of 2013.

5.2 Prehistoric and Historic Overview

Today, the Charleston harbor is characterized by a mobile shoreline and barrier
reef system. Marsh and swamp deposits line almost the shtireline of the harbor, and
are readily eroded and transported by tidal currents and wave action, as well as severe
storm effects, from their coastal location to deeper locations offshore and in the estuary.

!Cheryl Ward received her PhD from Texas
program in 1993. For morghan 30 years, she has conducted fieldwork from
reconnaissance surveys to intensive excavation of historic and ancient ships and
shipwrecks, including serving as lead archaeologist for remote sensing surveys of parts of
the Black Sea with Robert Ballard9992003), Principal Investigator for a remote
sensing survey off the southern coast of Turkey (2004), and Director and PI for remote

sensing surveys of parts of Floridads Gul f
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Beach features in the nesinore environmendre characterized by coarser particles as
finer sediments are moved to more protected and deeper parts of the harbor and offshore.
Erosion along the shoreline is significant in both protecting and revealing maritime
cultural resources, and may have plagewle in moving evidence of both historic and
prehistoric use of barrier island complexes, river margins, and shorelines throughout the
harbor into the harbor itself.

Some submerged landscapes retain evidence of prehistoric habitation in stratified
conexts, and others preserve artifacts that have been subject to significant conflation
through natural process (see for example Marks 2006; Marks and Faught ZaQ@jht
and Gusick 2011). Research in this area continues to build a body of evidencediat is
yet sufficient to provide broad generalizations. Sandy barrier islands may preserve such
sites as well, though beneath meters of sand as the islands experience geomorphological
processes that reshape them and cause shoreward drift. Such movementatzdiy &y
quick; a Civil Warera lighthouse surveyed by the author is now offshore-4nn3 of
water in the Gulf of Mexico off St. George (Ward et al. 2006). A local example of a
similar phenomenon can be seen in the Morris Island lighthouse built B 18nhce
located on land, this lighthouse is now more than 300 m from shore, completely
surrounded by water. Historic period habitation sites and maritime features such as
jetties, docks, or warehouses may thus be represented in deposits affected by
geomaphological change in the historic present. Similar movement of the shoreline is
documented for the east side of Daniel Island (Pogtfid Jateff2009), where natural
geological processes account for a shoreline that has moved abd8tmdandward
sincel833.

Typically, such sedimesrich environments assist in the preservation of maritime
resources by providing a protective layer that excludes oxygen, depriving the most
destructive biological organisms of access to what otherwise might be a sigridiwant
resource. Submerged habitation sites, shoreline commercial structures, and shipwrecks all
have the potential to serve as unique contributors to understanding the past through the
preservation of a rich variety of organic artifacts and ecofacts sefdond on most
terrestrial sites. These sites, in addition to benefitting from anaerobic environmental
conditions, also include features that act as walls to protect materials inside and trap
sediment, further contributing to the preservation of archamalbgvidence of past
human behavior.

Prehistoric Cultural Overview

Cultural patterns associated with prehistoric populations on the South Carolina
coastal plain are demonstrated by archaeological evidence for consistent patterns of
behavior in the Soudin Atlantic states. Anderson (1977) and Anderson and Logan
(1981) offer detailed synopses of previous research in the coastal region. Regional
variations seem to reflect proximity to the Atlantic Ocean, and chronological divisions
are correlated with eimonmental change and subsistence patterns, visible in artifacts as
well as the remains of food and feadsociated waste.
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Paleoindian Period (14,000,000 years ago)

The Paleoindian period in South Carolina (14,000 to 10,000 years ago)
corresponds with the end of the Pleistocene, when sea level was more than 200 feet
below current levels and the climate generally much colder. Some of the earliest
archaeological sitesni North America may be present in South Carolina, where
exploration of sites like the Topper Site near Allendale seem to demonstrate an even
older component (Goodyear 2005). Archaeologists have reconstructed the pattern of
cultural adaptation for this ped primarily from diagnostic projectile points found in the
region (Anderson 1990:174 1993).

In general, Paleoindian groups can be characterized as high mobility -hunter
gatherers with a possible focus on exploitation of megafauna along river draindges an
terraces (Anderson and Logan 1981:T3ardner 1974). Paleoindian points recovered in
the | ower Coast al Pl ain are isolated finds
excavations at the Topper Site (38AL23) have provided stratified Paleoindian
assemblges. The projectile points, side scrapers and drills typical of this period are
typically basally thinned and sidetched or fluted and lanahaped (Trikley and
Tippett 1980; Goodyear 2005). Hunting received the most emphasis in subsistence
efforts, butwild plant foods also made a significant contributtonPaleslndian diets
(Griffin 1952). By about 12,000 years ago, Pleistocene megafauna populations were
significantly reduced, and the cooler and drier environment gave way to a moister and
warmer ped. A number of dominating mammal species including giant sloth, camel,
horse, mastodon and mammoth were extinct by 10,000 years ago. The change was
accompanied by a change in human food collection strategies, and the adaptations to
change seem to charatdre the patterns seen in the Archaic Period when deer hunting
and exploitation of smaller mammals is the focus of subsistence activities.

Archaic Period (10,00€8,500 years ago)

The Archaic Period is associated with dramatic environmental change that
identifies the Holocene introduction in the Middle Atlantic era (Trinkley and Tippett
1980) and is divided into an Early period (10,8000 BP), Middle and Preceramic Late
Archaic periods (800@500 BP), and a Ceramic Late Archaic period (43600 BP).

The former savannalike, grassy character of the Coastal Plain was transformed
relatively quickly into a boreal environment that begins as anhadory forest with

colder and moister climate regimes than today. By the end of the phase, woodland flora
andfauna are well established. Physical remains of a wider variety of plants, different
tool types, and a reduction in certain types of animal bone support the interpretation that
prehistoric peoples made greater use of plant food sources than in thdnBaeo
period. A variety of stemmed points characteristic of Archaic cultural traditions existed
and little is known about Early Archaic site distribution (Anderson and Logan 1981:13).
There is a tendency for finds of cornand sidenotched projectile pots to occur along

river terraces, which may suggest a preference for settlement there or, alternatively, more
intensive modern visitation of these regions. Anderson and Hanson (1988) identify a
seasonal mobility pattern for this period that includes aggjieycamps and winter base
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camps further inland but springtime foraging camps in the Lower Coastal Plain, including
in the Charleston Harbor region.

A population increase is suggested for the entire Archaic period, indicating
successful adaptation toethHolocene environment, which gradually became warmer, but
supported an oakickory forest until about 4000 years ago on the coast. Koob (1976)
identified several sites from this period in Berkeley and Charleston Counties, represented
by surface scatterd dithic debris and projectile points revealed by plowing. As the sea
level rose, local conditions became more unpredictable, reflecting changes in the level of
precipitation, and by about 4,000 years ago, pine forest was the dominant ecozone in the
Lower Coastal Plain.

Archaeologists working in the Ceramic Late Archaic Period (48810 BP)
continue to develop refinements in understanding its characteristics. The traditional
viewpoint is that a major technological shift occurs when ceramics, some offsthia f
the Americas, are introduced, but that the same pattern of cultural adaptations exists, with
the addition of shellfish expitation. Stallings (Fairbankd4942) is a fibetempered
ceramic that relied on the epiphyte Spanish moss to improve thigyqufalocal clay
sources. Its appearance about 4,500 years ago suggests a more sedentary subsistence
regime as the accumulation of ceramic objects indicates storage areas and more
permanent habitation. Production ends at about 3500 BP and smaller lsheitfen
sites replace the massive shell rings that characterize the Stallamgate Archaic.

Archaeol ogically, the following Thomés Cr
of the Archaic and the beginning of the Woodland Period, so it is not aesecu
chronol ogi cal or cultural mar ker. Thomds Cr e

Island (Trinkley and Tippett 1980:95) and in secondary deposition in the Wando River
east of Daniel Island (Albright 1980). Woodland Period sites, unlike the Pabkzoiand
Archaic examples, are directly focused on fresh water, and especially upon productive
estuaries.

A relatively egalitarian cultural group became gradually more stratified as
populations increased, and archaeologists identify this time period dyjirgjuStallings
and Thombés Creek pottery, along with potter
that of more northern examples (Trinkley and Tippett 1980). The best known Ceramic
Late Archaic sites are the round or oval rings of shell and oth&actstsurrounding a
relatively sterile area in the center; located in tidal marsh waters, the rings are interpreted
as an indication of seasonal sedentism linked to exploitation of nearby productive
shellfish beds (Trinkley 1985). Inland, sites produceilar assemblages of ceramics and
lithics, but lack the direct association with shellfish middens. The seasonality of the
resources is emphasized.

Woodland Period (3,504,100 years ago)

Woodland Period sites are found throughout the South Carolinaateast, and
usually are identified by the presence of shell midden sites near tidal marshes; ceramic
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and lithic scatters in a range of ecological zones also are relatively frequent (Trinkley
1982). Sea level fluctuations in the early part of the perieth eut by 2,000 years ago,

and the expanding tidal creek zone is accompanied by small, probably single house, sites
with shell middens shifting to a wider variety of sizes and densities in the interior in a
pattern that reinforces the pattern of seasonability. Ceramic traditions expand to
include a variety of decorative modes and different tempers that are seen throughout the
Southeastern United States when native peoples shared a preference for complicated
stamp pottery and temple mound complexestlikese from the Pee Dee cukun North
Carolina (Fergusof971) or the Savannah and Irene cultures in Georgia.

Mississippian Period (1,10450 years ago)

Stable climatic conditions and adaptation to riverine and estuarine environments
supported thgrowth of larger populations that were loosely grouped into rdaanals at
base camp sites often located where the tidal flow of fresh water mingles with that of the
sea (Anderson 1989). Individual sites are much larger than Archaic sites, and exchange
netvorks spanned larger areas. Over time, seasonal villages and maize horticulture
gradually expand hierarchical ranking systems and employ more intensive agricultural
methods, usually accompanied by complicated stamped ceramie8090@ears ago
(Anderson 193). Raw materials from copper to shell were used to make elaborate and
more traditional decorative artifacts, and networks of exchange expanded across regions,
but in the Lower Coastal Plain, the generalized fisthingtinggathering subsistence
patternscontinued with a gradually increasing presence for stored foods and horticulture.
Mortuary ceremonies are more Vvisible and involve larger numbers of individuals;
cemeteries with rich grave offerings also are much more visible. Mississippian period
sites ae identifiable primarily by ceramics and are present throughout the Charleston
Harbor watershed. With the first European contact along the shores of the Lowcountry,
the prehistoric period ends. In the Carolinas, this is in the first quarter of treetéry.

Implications for Prehistoric Submerged Cultural Resources

During the Pleistocene, the South Carolina Coastal Zone and the rivers that drain
into Charleston Harbor were submerged. Evaluation of erosion along recent shorelines,
especially after majorstorms, suggests that material culture associated with both
prehistoric and historic habitation of the Charleston Harbor region regularly is
redeposited in the harbor or along the deeper bends and pockets of the rivers that flow
into it. Although such gdogical features may harbor artifacts, most of the prehistoric
submerged cultural resource contexts within the study area are likely to have been
destroyed, resulting in isolated finds of artifacts that may indicate cultural affiliation and
a chronologicalink (Albright 1980; Harris et al. 1993: 60Yatts 1986:6).

Inundated prehistoric sites can yield significant information when they remain in
context (Marks and Faught 2003; Marks 206é&ught and Gusick 2011). Submerged
prehistoric sites have been sessfully located by applying the techniques used on
terrestrial sites through remote sensing, bathymetry, and archaeological transect surveys.
Successful practices include locating ridges in the landscape that overlook less elevated
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areas, and identifyinghearby drowned resources such as potential water sources
including springs and streams. Contour maps developed through underwater bathymetry
provide the same type of information that is reviewed on land, and seeking these sites,
even when submerged, caroyide deposits of artifacts that may be identified as part of

the same assemblage, even if stratigraphic coherence is sometimes obscured (Ruppé
1979).

No areas of the present project provide such geological markers, and with the
current state of technolggit is extremely difficult to actively locate skin or wooden
watercraft such as those that are known to have been used by native inhabitants of the
Carolina coast, perhaps as early as 8000 years B.P., the date of the oldest known logboats
in North Ameri@a (Leshikar 1988). It is also not yet possible to use remote sensing
devices operated from a boat to detect the types of small scatters of small artifacts often
associated with inorganic site components such as ceramic sherds and stone tools or
weapons. Noetheless, such artifacts are known to exist on the harbionpoin
secondary depositiothough no specific sites or artifacts of cultural significance within
Charleston Harbor have been brought to the attention of professimteeologists
(Albright 1980; Harris et al. 1993). Prehistoric sites will be considered as possible
cultural resources in the harbor, but it is not part of the research design of this project to
actively seek them out since characteristic geological features are not presdmrand t
are no reports of in situ prehistoric finds, to the knowledge of this author.

Historical Overview

Charleston Harbor provides an environment that is rich in prehistoric and historic
human activity, and its geological setting is characterized by saditypes, especially
heavy muds, that are well known for preserving shipwrecks and their contents.
Plantations located along river ways, including the Wando, Cooper and Ashley Rivers,
relied on watercraft for movement of supplies and produce, as welbrasoit
commercialtraffic (figure 33). A number of abandoned watercraft from all historic
periods have been documented along rivers in South Carolina, built into the bank to
harden it, left to rot, or perhaps lost in storms (for example, the Mepkin Abbaly B
38BK48, the Browns Ferry Vessel 38GE57, and Madcolm Boat 38CH803 from the
18" and 19" centuries).Such examples, and those of more recent historical vessels,
provide details of the structure and operation of maritime affairs in the colony and lat
state that are unavailable through other means.

In addition, the position of Charleston Harbor as a major port from the 17
century through today means that significant historical periods may be represented in
watercraft remains buried in its sediments. From early colonial working vessels such as
pilot boats, sloops, and other cargo vessels to warships lost in naval engagertient
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Figure33. MortierPor t i on of Pierre Mortierds fACarte P
published in Amsterdam in 1696. The map illustrates the Charleston Harbor with its
anchoragesshannel depth, and names of property owners throughout the area.
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Revolutionary War, blockaders and blockade runners in the Civil War (see especially
Spirek 2012 and Spirek and Amer 2004), &hd. Hunley the first submarine to actively
destroy its targt, Charleston Harbor has seen ship losses within the study areas, and it is
possible that such ships, or the facilities at which they moored, could be discovered by
the remote sensing survey. The many smaller craft which were lost or abandoned in the
harbor are also significant contributors to its maritime heritage, but are much more
difficult to find in the dynamic environment of the active port. Table 2 provides a list of
shipwrecks histacally documented in the harbor
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53 Documentation of VesselLosses

Table2. This list of ship losses reflects consultation with archaeological and historical works and indi{&gurelk & Amer eds
2004, Watts 1986, Gaines 2008, Spirek 20TRBg Stone Fleets are composed of 14 and 168 s8jurek (2012) has identified the
First Stone Fleet, but the Second has not been located precisely.

The First Stone Fleet includése barks AMAZON and LEONIDAS; whaling barks AMERICA, FORTUNE, AMERICAN; whalers
ARCHER, COURIER, HERALD, MARIA THERESA, RBECCA SIMS, ROBIN HOOD, WILLIAM LEE; TENEDOS; merchant

ship KENSINGTON; and ship L.C. RICHMOND among the 14. The Second Stone Fleet includes ships MAJESTIC, METEOR; barks
MARCIA, MARGARET SCOTT,; whalers MECHANIC, NEWBURYPORT, POTOMAC, NEW ENGLAND; shipR?Ewhaling

barks MESSENGER, NOBLE; merchant brig STEPHEN YOUNG, TIMOR, merchantman BOGOTA, and merchantman bark
JUBILEE among others.

Date Vessel name Description Disposition and Location

15Dec 1733  ABIGAIL & ANN 10 guns Wraggs Wharf

12 Sep 1742  Longboat Lost with 4 cannon Inside harbor from Fort Sumter

8 July 1743 William Pandridge's boat Boat Sunk between Ft. Sumter & Sullivan's Island
4 May 1752 BENNET GALLEY rowed galley Lost at Buchannan's Wharf

15Sep 1752  Mr. Edward's pilot boat Pilot Boat lost at The Exchange

15Sep 1752  POLLY Unknown Lost at Wappoo Creek

30 Sep 1752  VINE Unknown Lost off Cummings Pt.

21 Mar 1757  GOOD INTENT Unknown Lost between Shutes Folly and Crab Bank
4 May 1759 FRANKLAND Snow Lost 1/4 mile south of Fort Sumter

14March 1760 ANNE Unknown Lost off Cummings Pt.

4 May 1761 DANIEL Unknown Lost in the Middle Ground

4 March 1769 unidentified Unknown Wraggs Wharf

25 Feb 1775 CHARMING SALLY cargo vessel 79:54.20W 32:47.00N

Sep 1775 4 unidentified ships Hulks Hoglsland Channel

28 July 1776  HMS ACTAEON frigate (British) Lost between Forts Sumter & Moultrie; burned
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Table 2 continued

1 Nov 1777
March 1780
9 Mar 1780
9 Mar 1780
9 Mar 1780
14 Oct 1780
30 June 1781
9 Aug 1781
28 Dec 1781
1 Feb 1785
9 Aprl786

5 June 1787
13 May 1802
20 May 1803
7 May 1804
7 Sep 1804
7 Sep 1804
7 Sep 1804
18 Jan 1805
1 Feb 1806
2 Jun 1806
13 Dec 1806
18 Feb 1809
1 Dec 1809
31 Aug 1812
1 April 1813

16 August 1814

20 July 1818
16 Nov 1820

LILANEEUR
11 vessels
BRICOLE
TRUITE
QUEEN OF FRANCE
FRIENDSHIP
LORD NORTH
HMS THETIS
JAMAICA
SWIFT
FRIENDSHIP
HOPE

MARY

SALLY

BLAKE
CHRISTOPHER
CONCORD
MARY
unidentified
GEORGE
AURORA
JOHN
unidentified
JOHN
REGULUS
GALLATIN
ROSE

MARY

YOUNG ROMP

ship (French)
includes 4 frigates
Frigate

Frigate

Frigate

Unknown

Warship

Warship

Unknown
Unknown
Unknown
Unknown
Unknown
Schooner
Schooner
slaveship

Brig

Schooner

"Mr. White's sloop"
Sloop

Unknown

slave ship

SC coasting schooner
Sloop

schooner (Spanish)

Revenue cutter (U.S.A))

Unknown
Schooner
Sloop

Lost off Cummings Pt.

Scuttled in mouth of CoopdRiver

Lost between Charleston city and Shutes Folly
Lost between Charleston city and Shutes Folly
Lost between Charleston city and Shutes Folly
Lost in the Middle Ground

79.53W, 32.46N

79.55.40W, 32.47.30N

Inside harbor from Fort Sumter

79.50.30W, 32.44N

Off Fort Johnson

79.50.30W, 32.45N

79.53.30W, 32.45.30N

Pritchard's Wharf

Lost off Cummings Pt.

Charleston Wharf

Priolacaus Wharf

Ham's Wharf

South end of Daniel's Island.

79.50.30W. 32.45N

Lostoff Cummings Pt.

Lost off Cummings Pt.

NW end of Sullivan's Island

Lost off Cummings Pt.

79.43.30W, 32.45.30N

Blakes Wharf

Lost between Shutes Folly and Middle Ground
Lost between Shutes Folly and Crab Bank
Lost off Cummings Pt.
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Table 2 continued

9 Mar 1822
28 Sep 1822
28 Sep 1822
28 Sep. 1822
28 Sep. 1822
28 Sep. 1822
28 Sep. 1822
15 Sep 1824
14 Nov 1824
26 Aug 1826
8 Dec 1830
29 Aug 1851
7 Sep 1854
7 Sep 1854
Jan 1861

19-20 Dec 1861

25/6 Jan 1862
12 Apr 1862
20 Oct 1862
19 Mar 1863
6 Apr 1863

6 Apr 1863
8 Apr 1863

11 Apr 1863
19 May 1863
5 Jun 1863

unidentified
CERES
ENTERPRISE
GRAMPUS
MARKTIME
PALMYRA
ROSALIE
unidentified

S.S. COLUMBIA
HELEN

boat
MATAMORAS
ELSABELLA
PARTIER

4 unidentified ships
16 ships

14 ships
SAMUEL ADAMS
MINHO
GEORGIANA
C.S.S. ETIWAN

C.S5.S. MARION
U.S.S. KEOKUK

STONEWALL JACKSON

(LEOPARD)
NORSEMAN
C.S.S. STONO

ferry boat

Unknown

Sloop

Schooner

Schooner

Brig (Spanish pirates)
schooner (Spanish)

Sloop

Unknown

Sloop

{Feft 2N | dzZFFYI yQa&a
Brig

Schooner

Schooner

aKdzt 1 a¢

First Stone Fleet*

Second Stone Fleet**
wooden schooner

iron screw steamer (British)
steamer (irorblockade runner)
sidewheel steamer
sidewheel steamer transport
(Confederate)

blockader (ironclad)
sidewheel, 2masted steamer; British
blockade runner

blockade runner

Warship

Lost between Shutes Folly and Crab Bank

79.55.00W, 32.46.55N
Lost at SW end of Shutes Folly

Lost between ShuteSolly and Crab Bank
{dzf £ A DI yQa

b2 SyR 27
Tip of Patriots Point

Patriots Point, off bow of USS Yorktown

79.53.40W, 32.47.10N
2 Sa0SNYy SYyR 27
79.50.30W, 32.44N

{dzf § A O

Western side of Drum Island, north of bridge

Lostoff Crab Bank

North Atlantic Wharf

Commercial Wharf

In channels outside harbor

In channels outside harbor

In channels outside harbor
Western end of the Isle of Palms
Y4 mile south of Fort Moultrie

Lost off Isle of Palms (scavenged)
79.53.30W, 32.45.00N

Mouth of Wapoo Creek
Shallows off Morris Island
h¥F {df £t Al yQa
Battery

Isle of Palms (on land)

Lost on breakwater near Fort Moultrie
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Table 2 continued

10 Jun 1863

19 Jun 1863
30 Aug 1863
6 Dec 1863

2 Feb 1864

17 Feb 1864
17 Feb 1864
28 Mar 1864

9 Aug 1864
31 Aug 1864
6 Oct 1864

22 Oct 1864

23 Oct 1864
27 Nov 1864

4 Jan 1865

15 Jan 1865
20 Jan 1865
14 Feb 1865
18 Feb 1865
18 Feb 1865
18 Feb 1865

RUBY

RACCOON

C.S.S. SUMTER
U.S.S. WEEHAWKEN
PRESTO

H.L. HUNLEY

U.S.S. HOUSATONIC
U.S.S. KINGFISHER

PRINCE ALBERT
MARY BOWERS

CONSTANCE DECIMA
FLORA (ANNA)

C.S.S. FLAMINGO
BEATRICE

RATTLESNAKE

U.S.S. PATAPSCO
JOHN RANDOLPH
CELT (COLT) (SYLPH)
C.S.S. CHARLESTON
C.S.S. CHICORA
C.S.S. INDIAN CHIEF

sidewheel steamer; British blockade

runner

sidewheel steamer (British)
Steamer

monitor-class iron ship

side wheel steamer (British)
Submarine

sloop-of-war

wooden sailing bark

iron sidewheel steamer (British
blockade runner)

sidewheel steamer (iron blockade
runner)

sidewheelsteamer (iron blockade
runner)

sidewheel steamer (British, iron)

slooprigged sidewheel steamer
iron screw steamer (iron, British)

blockade runner

blockader (ironclad)
transport (iron, Confederate)
blockade runner

steamer (ironclad)

steamer (ironclad ram)
Schooner

West of Folly Island; Lighthouse Inlet

Lost near Moultrie Housé&runken Dick Shoal
East of Fort Moultrie

Main channel near Fort Sumter

Sunk in a storm off Morris Island

Struck MINH®ff Fort Moultrie

[2a0G 2FF {dAtADFyQa L
[2al0 2FF {dzZA t AQFyQa L
Ran ashore on Combahee Ribank

Struck MINHO on Drunken Dick Shoal
Lost on GEORGIANA off Isle of Palms

Lost on GEORGIANA off Isle of Palms
{2dz0KSNY olyl 27
three forts
DrunkenDick Shoal east of Fort Moultrie near
Battery Rutledge
Drunken Dick Shoal east of Fort Moultrie
. dzNyYy SR 0SG6SSy 66SaidSN
Island off Breacinlet
Struck a mine below Fort Sumter (38CH270)
{dzf t ADlFyQa Laftl yR

NBI 16F0GSNI 2 ¥ Buoy Net X) A @
Charleston Harbor; 79.55.21W, 32.47.29N
Charleston Harbor; 79.55.21W, 32.47.29N
Town CreekCharleston Harbor

al ¥F
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Table 2 continued

18 Feb 1865
21 Feb 1874
13 Apr 1875
23 Apr 1908

?

NN N N N

C.S.S. PALMETTO STATE
PORDICHO

ELLA ANNA

STONEWALL

GF 2 dzNJ Kdzf | & ¢

MAJOR BUTT
unidentified
unidentified
unidentified
unidentified

steamer (ironclad)
wrecking bark
Unknown

Sloop

Unknown

concrete wreck
unknown vessel
unknown vessel
unknown vessel
two wrecks

South end of Drum Island

{2dziK SYR 2F 5FyAStQa
Between Forts Sumter and Moultrie

Between Forts Sumter and Moultrie

Between the tip of Patriots Point and Castle
Pickney, Shutes Folly Island

Shoreline between Ravenel Bridge and USS
Yorktown

W side Drum Island, just S of bridge
79.55.30W, 32.47.40N

Off bow of USS YORKTOWN

{ 2F wSyYySteQa tiaod o2l
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Europeans explored and settled the coastal regions of the Carolinas beginning as
earlyas1514. As was the case throughout the Americas, waterways provided the most
efficient means of transportation and commerce, and settlement locations demonstrate
their importance. In addition to indigenous local craft such as logboats and canoes,
expanded dugouts (periaguas), small ships, and coastal traders were built by
European/American colonists.

The first European contact was with Spanish explorers and plantatioar®
seeking labor (Coker 1987). In 1514, Luis Vasquez de Ayllon began his efforts to find a
local source of labor for his Caribbean plantations. In 1521, his agent Francisco Gordillo
sailed north along the coast from Florida, but offered no positivdétsegupatent from
the King of Spain in 1523 permitted de Ayllon to explore the coast and establish a
colony. A reconnaissance in 1525 was followed by a major investment in three ships with
600 colonists and T0horses in 1526 (Edgar 1998:Morison 1971332). Their landing
place is still debated, but they established the colony of San Miguel de Gualdape with
labor by enslaved Africans. It survived less than a year, and after a severe winter
characterized by hunger, disease, poor supplies, and difficuitiesatives, de Ayllon
died, leaving the 150 remaining colonists to return to Hispaniola on two of the ships, one
of which sank (Coker 1987:2).

Other early explorations included mapping of the Carolina coastline by
Verrazzano, sailing for Francois I &rance in search of a route to China in 1524
(Morison 1971:314). His route took him to Cape Fear, North Carolina, and then south
along the east coast of South Carolina for about 100 miles. Though Verrazzano realized
he had reached a New World rather th@hina, the French did not continue his
explorations.

Il nstead, Spanish explorer Hernando de
him from north of Florida to the Mississippi River, passing through both the sand hills
and piedmont of South Carolina améinforcing Spanish claims in the region. The
establishment of a Spanish colony at Punta Santa Elena in Port Royal Sound, considered
to be the best natural harbor in the region, in 1559 by King Philip Il was another effort to
retain the area and buffer &psh claims in Florida from other European powers. A
hurricane destroyed three of the four ships and about a quarter of the 100 men on the
expedition died, so that colony also failed (Edgar 19982 &2

French exploration returned in 1562 under JearalRjbwho claimed the Port
Royal area in the name of Charles IX, King of France. The colony disbanded within a
year, and it was abandoned, but in 1564, a second group under Rene de Laudonniere
selected the St. Johns River in Florida to establish Fort Gar@Goker 1987:3). This
provoked the Spanish government that saw the French colony as a threat to the treasure
fleets returning to Spain, and Philip Il of Spain sent a force to capture it. The French
defenders were all put to death after a successfuldasalult, but three years later, other
French forces attacked and took Fort Caroline back, killing all the Spanish prisoners
(Morison 1971:470). In 1566, the Spanish returned to Port Royal, and for 20 years, until
St. Augustine was burned and abandoned,ctieny served as an outpost of Spanish
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territoriality.

It was, however, the role of the English that is most significant in the settlement
of the Carolinas. English colonies in Barbados, Bermuda, and north of Virginia were
established in the first halffahe 17" century, and a few unsuccessful attempts were
made to expand into the territory south of Virginia and north of Spanish Florida. Only in
the 1660s would the combination of religious persecution in France, economic difficulties
in Barbados, and fficient knowledge of the New World contribute to the success of a
vibrant colony based at Charleston. King Charles Il of England granted a charter to a
group of eight men as fabsolute |l ords and p
Virginia and Spaish Florida in March, 1663. Native peoples assisted the English in
establishing a settlement on the west bank of the Ashley River in 1670, and within ten
years, more than 1,000 residents were reported (Coker 1987:8).

Because Barbados was experiencingeaonomic crisis related to the transition
from a tobaccoto asughrased economy, a significant pr o
population emigrated from the island. In February 1671, the Barbadians, who were
generally wealthier, Anglican, and of a highsocial class began to arrive and
immediately moved beyond Charles Towne up the Cooper River, navigable for about 40
miles, to establish plantations in the Goose Creek area. The Barbadians brought with
them an established system of slavery that protectate wblonists from a climate
perceived as being too hot for them to labor, and the Cooper River became the major
artery for settlement, transgg and communication (Heitz|4983:1213).

In 1680, HMSRichmondarrived in Charles Towne with 45 French prtdaes
refugees (Huguenots) who had emigrated via England to the New World. Many of these
settlers moved up the Cooper Rinmayond the Barbadians (Heitz£983:13), but some
stayed in the Charles Towne locality. The colony provided basic support to tressett
who used the Cooper Rivas a conduit to the west (s 1984:67).

Once the earliest colonists had moved from the less defensible location originally
chosen for them to the peninsula known as Oyster Point between the Ashley and Cooper
Rivers in 1®0, settlement of that central location known as Charles Towne and of the
land along the rivers began in earnest. The new site was more defensible and
incorporated a better harbor. It also supported settlers who occupied James and Edisto
Island locationsand high land along Hobcaw and Shem Creeks, and supplied provisions
to Barbados.

By the end of the f7cent ury and the time of Queen
quarter of the 18 century, colonists had realized that trading with native Indians was
more pofitable than enslaving them (Orvin 1973:19). Economic and social motives
prompted a strong trade in cured deer skins and furs from the native peoples who sought
beads, trinkets, run, powder and shot (Orvin 1973:20). Weir (1983:143) estimated that by
1715, 53,000 skins reached England through the efforts of about 200 traders. A little over
a decade later, more than 300 individuals were registered as trading directly with the
native populations (Meriwether 1940:15). Charles Towne was the major hub of@con
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activity in a region that extended for several hundred miles, and the importance of the
trade with native peoples was such that the British government appointed an official to
supervise it.

Residents of the Charleston Harbor area sought to divessifi other
commodities. Poor quality rice crops already had been harvested in the last quarter of the
17" century, but when rice fields were established in the lowland swamps rather than on
high ground, rice rapidly replacediss in external trad€¢Sellers1970:67, 150). By
1720, rice was the leading export. As Charleston had become the third largest harbor in
North America by the early 8century, colonists also began an industry focused on
naval stores and supplying hemp for cordage. The Soulbegleaf pine is described as
Afithe most prolific resin tree in America
pitch, resin and turpentine) (Williams 1935:169). By 1722, colonists had developed a
huge market and exported more than 60,0000t600 barrels of naval stores each year
(Merrens 1977: 69).

Trade in naval stores continued, along with a somewhat reduced trade in skins, as
a new product was introduced. As settlements expanded, the rice culture became an
important part of theconomic and subsistence lifeways of Europeagin colonists and
native Africans. The rivers that feed into the Charleston Harbor were vital in moving all
three cargoes into the commercial context. It was common for skins to be loaded into
small boats inthe freshwater portions of the rivers, and then for the boats to come
downstream to Charlestown (Orvin 1973:59). Along the Cooper River, the area around
Fair Forest Swamp became known for its contribution to the naval stores trade, and
buyers and sellenset there. Orvin (1973: 58) notes that skilled craftsmen at plantations
included coopers, and that each plantation had a cooperage for building barrels. The
barrels, filled with resin, were hauled on wooden sleds by oxen and then taken to a creek
or streanto be loaded onto sloops and taken to Charleston.

The large number of plantations along the shores of Charleston Harbor, and
further upstream along the Cooper, Ashley, and Wando Rivers, proved to be an attraction
to visitors from further upstream who appched the area in canoes or small watercratft,
along with their produce and products such as rice, as well as to a wide variety of transit
watercraft that could easily thread the shoals and shifting channels of the region. Merrens
(1977: 181) notes thatdwernor James Glen wrote to the Lords Commisioners for Trade
and Plantation in England in 1751, describing a constant flow of periaguas, canoes and
boats from upstream producers to the city, returning with goods desired by the planters.

Of utmost importace to this economic network was the transportation of cash
crops such as indigo and rice from plantations further up the rivers down to the markets
of Charleston, often in fldbottomed barges or small sailing schooners that would not
have been out of placon European rivers (Orvin 1973: 69). Surveys in the Cooper
River area have located sailing craft like these from the ealflycé8tury (Harris et al.
1993). One plantation owner had two sailing schooners, one for each of his plantations
(Harris et al.1993: 21).
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Waterways were the most important aspect of colonial settlement and trade, and
Charleston benefitted from its position as the major harbor for vessels arriving from
Europe and other American ports, bringing manufactured goods in scarce isufhyy
new townships. Agricultural products from throughout the region were carried
downstream to the docks of Charleston for export. Coker notes that the pattern of
subsidies for the major export products (naval stores, timber, rice, indigo) from Britain
made the city dependent on agriculture and natural resources, and it did not need to
expand into an industrial base (198744. It supplied vessels enroute to and from the
Caribbean, and served as a supplier for backcountry settlers as far away as North
Carolina and Georgia. Its primary competitor in the southeast was Savannah, further
inland. Between 1765 and 1770, about 450 to 500eles=lled at the port (Sellers
1970:1112), aided by the English acquisition of Spanish territories in Florida and the
lack of a port there. This new access replaced the declining trade in furs (Sellers-1970:44
45) that reflected the increasing settler population in the hinterland and the decrease in
native peoples there.

Throughout this period of development, Chadestvas the center of the slave
trade of the southern colonies. The Carolina low country produced rice and indigo, and
later cotton, all crops requiring a large work force, generally made up of African slaves.
The slave population expanded greatly, and B§3loutnumbered white residents of the
area. By 1725, more than twice as many residents were enslaved or freed Africans or
descendants of Africans, a ratio that continued up to the Revolution (Edgar 1998:69). The
plantation style of agriculture demandednassive labor force, and economics made it
cheaper to buy people than to employ them.
Africans i mported into North America came th

By the time of the Revolutionary War, Chart@stand its surroundings were hotly
contested, with control shifting from American to British forcBsring the American
Revolution, parts of the Carolina backcountry supported the British, creating an
atmosphere of conflict that saw Tory/British suppatend Whig/Republicans disrupting
settlements and agriculture (Savage 1956:207,228B). Less disarray was visible along
the coast, where merchants, shippers, and plantation owners strongly supported the
Republican cause. Still, naval and commercial shgppn the Charleston area was
considered to be at considerable risk.

The Revolutionary War took a heavy toll
departure from Charleston in 1775 effectively ended British rule in the colony. Fears that
the British would attek Charleston were alleviated by the blockade of main channels into
the harbor that fall. In the spring of 1776, South Carolina drafted a constitution, only the
second of the rebellious colonies to do so. Armed patrols by schooners POLLY and
DEFENCE, thebrigantine COMET, and the ships BETSY and PROSPER were intended
to protectthe rebels (Fraset976:8082). The British responded immediately to the
constitution by sending 11 ships and 2,900 army regulars under the command of General
Sir Henry Clinton andir Peter Parker to take Charleston, but locals defeated the force in
what came to be known a figuteBy(Edgaa 1998:22G).of Sul | i
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Figure34. 1776Sketches drawn by British forces were combined this 1776 map
illustrating the disposition of American defenses include illustrations of the British
squadron, including HMS ACTEON, which sank and has not been relocated.
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