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MINERALOGY AND HEAVY-MINERAL RESOURCE
POTENTIAL OF SURFICIAL SEDIMENTS ON THE
ATLANTIC CONTINENTAL SHELF OFFSHORE OF

GEORGIA

By

Andrew E. Grosz
U.S. Geological Survey

ABSTRACT

Textural and mineralogical data for 83 grab
samples from the Georgia shelf are used to determine the
potential for placerheavy-mineral resourcesin the surficial
sediments. The distribution of coarse-grained, feldspar-
rich, immature, terrigenous, clastic sediments shows that
the Piedmont-draining Savannah and Altamaha Rivers
controlled shelf-wide sedimentation; common shallow-
water processes such as sea-level changes, bottom cur-
rents, and major storms have not substantially modified
this shelf-wide pattern, The relative abundance of heavy
minerals that weather quickly outside the marine environ-
ment reflects either modern depositional loci of Pied-
mont-draining rivers or their seaward extension during
times of lower sea level. Analyses of an additional 65
subsurface samples from offshore and onshore boreholes
provide supporting data on the immature nature of the
heavy-mineral suite provided to the Georgia shelf. Sea-
level stillstands of significant duration are not supported
by the mineralogic data except for one near the 14-m
isobath.

The potential for deposits of heavy mineral
placers is very low because the mineral suite provided
from the Piedmont source terrane is immature. The lack
of heavy-mineral placers is further indicated by the ab-
sence of beach-complex sediments, which tend to have
mature assemblages, and the abundance of fluvial sedi-
ments, which tend to have immature assemblages.

INTRODUCTION

Background

Concentrations of heavy minerals, including
those containing titanium, zirconium, and rare-earth ele-
ments, on the Atlantic Continental Shelf offshoreof Geor-
gia (the Georgia shelf) have been known for some years.
A tract about 60 km long, extending from about Tybee
Island to about Jekyll Island, and about 15 km wide,

extending from the shoreline to about the 20 m isobath,
was identified by U.S. Geological Survey scientists as
prospective for heavy-mineral concentrations (Mining
Journal, 1985). Exploration permits were subsequently
granted to companies mining heavy minerals onshore in
northeastern Florida; however, results of their sampling
programs have not been made public.

The lack of adequate geologic, grade, and com-
positional data for the surficial sediments of the Georgia
shelf have hindered analyses of heavy-mineral resource
potential on the Georgia shelf. This study was conducted
at the request of the State of Georgia - U.S. Department of
the Interior Task Force for the Offshore to provide an
assessment of the potential for commercial deposits of
heavy minerals within a geologic, textural, and composi-
tional framework. Surface sampling for heavy minerals
may be effective only in locating surficial accumulations
and may miss the more important non-eroded relict
deposits. Geophysical techniques are required to locate
buried placers, which must be confirmed by coring or
relatively deep dredging. This study is based only on
surface and core samples.

Physiography

The Georgia shelf is approximately 120 km
wide; the shelf break is near the 60-m isobath. The shelf
surface is generally smooth and outcrops of hard rocks are
rare. Bathymetric expressions of southeast-trending rem-
nants of the Savannah and Altamaha River channels are
discernible on the shelf even though they are now sub-
merged and have been modified by depositional and
erosional processes. High-resolution seismic data for this
region show the presence of fluvial channels in the
shallow subsurface. The degree of fluvial sedimentation
on the shelf can be inferred by the extensive “scalloping”
of the 10-, 20- and 40- m isobaths shown in Figures 1 and
2. Supporting evidence for this interpretation is given by
seismic stratigraphic studies of a feature called the Tybee
Trough (located between sample sites 2295 and 1485 in
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Figure 1.—Spatial distribution of samples from the Georgia shelf. Bathymetry in meters.



Figure 2.—Spatial distribution of 18 transect surface grab samples from the Georgia shelf. Transect
samples indicated by solid circles; grid surface grab samples by stars. Latitude
and longitude in hundredths of a degree to facilitate comparison with Table 4.



Figure 1) by Kellam and Henry (1987). Uchupi (1968)
showed northeast- and southeast-trending sand swells radi-
ating from near the mouth of the Altamaha River; he
suggested that these features may be a response to wave-
induced oscillatory currentsgenerated during intense storms.
Some of these features, however, may be fluvial levees
(Uchupi, 1968). Seven escarpments thought to represent
both accretional and erosional shorelines are approximately
coincident with isobaths at 14, 20, 25, 30, 40, 45, and 60 m;
they are identified on the basis of detailed bathymetric and
high-resolution seismic transects (V.J. Henry, Jr., GSU,
Atlanta, 1989, written communication).

Previous work

Previous studies of the surficial and shallow-sub-
surface sediments of the Georgia shelf have been regional in
scope. Although they address small-scale textural distribu-
tion patterns and general compositional trends (Pilkey and
Frankenberg, 1964; Milliman, 1972; Hollister, 1973) only
limited heavy-mineral analysis was done in attempts to
outline petrographic provinces. Pilkey (1963) and Gorsline
(1963) referred to heavy minerals in eight very widely
spaced samples (described by Moore and Gorsline, 1960)
from the Georgia shelf and gave mineralogy only for narrow
size fractions (<0.25 mm) of small samples.

Neiheisel(1965) studied the dispersion of Altamaha
River sediments near Brunswick Harbor, GA, by use of
homblende separated from the sand-size fraction of the
sediments. Carver and Kaplan (1976) discussed the distri-
bution of homblende on the Georgia shelf and concluded
that the Altamaha and Savannah Rivers are the dominant
sources of sediment.

Placer heavy-mineral distribution patterns in
surficial sediments of the U.S. Atlantic Continental Shelf
were discussed by Grosz and others (1987), and an assess-
ment of the economic heavy-mineral resource potential was
givenby Grosz (1987) (Figure 3). Neither these nor the other
studies, however, provide mineralogic data for the Georgia
shelf.

The mostrecentanalysis of heavy-mineral data for
the Georgia shelf was done for the Task Force by the Zellars-
Williams Company (1988). The analysis was conducted on
non-opaque heavy-mineral data (from Hathaway, 1971)
which are expressed as percentages of the sand-size fraction
from which they were separated.

Thus, available literature provides heavy-mineral
data that were generated for regional studies or for site-
specific surficial sediment distribution patterns. Analyses
limited to non-opaque mineral species of narrow size frac-

tions of small sediment samples do not provide adequate
information for an assessment of detrital mineral resource
potential because many of the economic heavy minerals are
opaque. In addition, the use of bulk samples weighing on the
order of tens of grams creates a particle-sparsity-effect
(Clifton and others, 1969) thatmakes itdifficult todetermine
concentrations of scarce but highly valuable heavy minerals
such as monazite accurately.

Garsline (1963) and Henry and Hoyt (1968) iden-
tified two textural domains on the Georgia shelf: one char-
acteristically fine grained in the nearshore and another
coarser grained further offshore. Pilkey and Frankenberg
(1964) placed the boundary between the two textural do-
mains at the 11-m isobath; Henry and Hoyt (1968) proposed
the 15-m isobath. Studies by Pilkey (1963), Neiheisel and
Weaver (1967), and Bigham (1973) suggest that modem
sediment depositionislimited largely tothisnarrow nearshore
zone, where sediment is dispersed longshore in a southerly
direction; little sediment is transported seaward.

PRESENT WORK

This study is based on 116 offshore sediment
samples [83 surface grab samples and 33 samples from 8
Tactical Air Command Test Site (TACTS) boreholes] and
32 onshore sediment samples (from 2 onshore boreholes on
Tybee and Skidaway Islands) (Figure 1). The 83 grab
samples are located by a grid on the Georgia shelf with a
sample density of about 1 per 250 km?. This spacing allows
only the definition of regional patterns. To expand cover-
age, 20 samples from areas north and south of the Georgia
State line were included. Two types of grab samples were
utilized in the study: (1) 65 surfacé grab samples collected
on a grid (grid samples) and (2) 18 surface grab samples
collected on transects of bathymetric features (transect
samples). Sample coverage extends from the 6-m to the 64-
m isobath, the approximate edge of the Georgia shelf. The
variety of samples was assembled for this study to allow
small- and large-scale surficial coverage as well as to probe
patterns of mineral distribution in older, subsurface sedi-
ments both onshore and offshore.

Sample acquisition

The 65 grid samples are part of about 3600 ocean-
floor sediment grab samples collected from the Atlantic
Continental Shelf through the joint efforts of the Woods
Hole Oceanographic Institution and the U.S. Geological
Survey (Hathaway, 1971). The sample collection was done
between 1955 and 1970 by using several types of bottom
samplers, including Campbell, Smith-McIntyre, and Van
Veen. The samples used in this study were collected during
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Figure 3—Distribution of heavy minerals in surficial sediments of the U.S. Atlantic Continental
Shelf. From Grosz and others (1987).



May and June of 1964 and May of 1965. Sample sites are
approximately on a 20-km grid (Figure 1) the precision of
the sample locations is estimated to be within about 2 km.
However, these samples may not accurately represent bulk
ocean-floor sediments, because part of the fine-grained
material may have beenlost from coarse-grained or gravelly
sediments during collection,

The 18 transect samples were collected during
June of 1985 by the U.S. Geological Survey from the R/V
John Wesley Powell by use of a Van Veen grab sampler.
They were acquired during sampling transects made on
probable former fluviodeltaic deposits of the Altamaha
Riverat whatappear to be shoreline depositsnear the 10-and
20-m isobaths. The precision of the locations of these
samples (Figure 2) is estimated to be within about 30 m of
the reported coordinates. The samples probably accurately
represent the upper 10 to 15 cm of ocean-floor sediment
because complete closure of the sampling device (no loss of
fines) was noted for each of the samples. Bulk samples of
about 10liters each were collected in single drops of the Van
Veen grab sampler.

Samples from eight TACTS boreholes (sites A-H;
Figure 1) were drilled for the U.S. Navy for foundation
evaluation purposes. The TACTS drill cores do not repre-
sentcontinuous coverage of penetrated strata (about 100m).
Core materials exist in three forms: pint Mason jars of
artificially consolidated material left from physical proper-
ties tests such as triaxial compressive strength; intact core
sections of a few to about 33 cm in plastic tubes of 6.5 cm
inner diameter; and bags of loose material, generally from
near-surface sections. The 33 samplesfrom the TACTS drill
holes are widely spaced, are generally of small volume, and
represent sediment shallower than 25.5 ft (7.8 m) (Pleisto-
cene and Holocene) beneath the ocean floor. Lithologic
descriptions and phosphorite pelletcontent of TACTS cores
B, D, and H were given by Manheim and others (1989).

The 32 onshore borehole samples were provided
by the Georgia Geologic Survey. Boreholes on Tybee and
Skidaway Islands were drilled to 167 and 191 feet, respec-
tively. Samples representing approximately every 5-foot
interval were collected from the Tybee Island borehole to a
depth of 86.5 feet and from the Skidaway Island borehole to
adepth of 71 feet. Complete sample (core) recovery of a 5
foot section yielded between 11 and 23 kg of sediment
depending on texture and water content. However, asshown
by the bulk weights in Table 7 complete recovery was
seldom achieved and in sample recovery was generally

poor.

Laboratory procedures

Each of the 65 grid samples was split and sieved
into three size classes: (1) gravel and very coarse sand (>16
mesh, >1.18 mm), (2) coarse to very fine sand (from <16 to
>325 mesh, <1.18 ->0.045 mm), and (3) silt and clay (<325
mesh, <0.045 mm). The heavy-mineral fraction of the
coarse to very fine sand fraction was separated with
bromoform. After the ferromagnetic minerals were re-
moved from heavy-mineral concentrates heavier than 1.9 g
by using a hand-held magnet, the heavy-mineral concen-
trates were further separated into three magnetic subfractions
on a Frantz Isodynamic Magnetic Mineral Separator (0.0 -
05, 0.5 - 1.0, and >1.0 A). Each of the four magnetic
separates was weighed and studied microscopically by
transmitted and reflected light. The identification of some
minerals was also confirmed by X-ray diffraction. Com-
parison charts for the visual estimation of percentage com-
position (Terry and Chillingar, 1955) and point-counting
were done to estimate mineral abundances in each magnetic
subfraction. The identification of zircon and monazite was
aided by using long- and short-wave ultraviolet illumina-
tion. Abundances of individual mineral species in each
magnetic subfraction were summed and calculated as weight
percentages of the total heavy-mineral fraction without
compensation for differences in densities of individual
mineral species. The lithologic descriptions, results of the
mineralogic determinations, and textural and limited
mineralogic data compiled by Hathaway (1971), are given
in Tables 1,2, and 3. The mineralogic analyses are incom-
plete with respect to heavy minerals in the gravel and very
coarse sand and the:silt and clay fractions. Phosphorite is
probably the only heavy mineral of importance in the coarse
fraction. Silt and clay contents are very low except in one
sample where this fraction is 8 percent; thus any heavy
mineral in this size fraction would not substantially alter the
overall mineralogic makeup of the heavy-mineral assem-
blages.

For the 18 transect samples, the procedures were
different from those used for the grid samples. Only a brief
description is provided here as details are given in Grosz and
others (1990). An approximately 12.5 kg sample was wet
sieved througha 10-mesh U.S. Standard stainless steel sieve
to remove the gravel fraction. The entire sand-silt-clay
fraction was then processed through a three-turn spiral
concentrator to preconcentrate the heavy minerals. Heavy
minerals were recovered from the preconcentrate by use of
acetylene tetrabromide and subsequently were separated
into five magnetic subfractions (magnetic at 0.20, 0.40,
0.60, 1.80,and nonmagneticat 1.80 A) on a Frantz Magnetic
Barrier Laboratory Separator after removal of the ferromag-
netic particles by use of a Frantz Isodynamic Mineral
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SILICATES

EXPRESSED AS WEIGHT PERCENTAGES OF THE SG >2.85 FRACTION-------=-=--==--

1 data for the 65 surface grab samples from the Georg

ty; T; trace, less than 0.1 %]

inera

ILMENITE MAGNETITE GARNET STAUROLITE EPIDOTE PYROBOLES2 ALUMINO- 3TOURMI\LINE LEUCOXENE‘/

TOTAL
FELDSPAR

ic gravi

£

speci

POTASSIUM PLAGIOCLASE
FELDSPAR!
AS A PERCENTAGE OF THE NON-
CARBONATE 0.125-.250 mm FRACTION

[SG,

SAMPLE FELDSPAR!

NUMBER

Table 3.--Feldspar and heavy-m

shelf.
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SILICATES

EXPRESSED AS WEIGHT PERCENTAGES OF THE SG >2.85 FRACTION-=-=--=ccocaua-

; ILMENITE MAGNETITE GARNET STAUROLITE EPIDOTE PYROBOLES2 ALUMINO- 3TOURMALINE LEUCOXENE ¥

TOTAL
FELDSPAR

PLAGIOCLASE

SAMPLE Fﬂnwﬁﬂ FELDSPAR!

NUMBER

AS A PERCENTAGE OF THE NON-
CARBONATE 0.125-.250 mm FRACTION

POTASSI

Table 3.--Continued.
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Separator modified to allow free-fall separation. Magnetic
fractions of the transect samples were weighed and studied
in the same manner as the magnetic fractions of the grid
samples were.

Use of heavy liquids, if properly done, results in
the recovery of almost all the heavy minerals in a sample,
whereas spiral concentration does not. Onaverage, about85
percent of the heavy minerals in a sample are recovered by
the spiral; minerals with poor hydrodynamic shapes such as
pyroboles (undifferentiated pyroxenes and amphiboles) and
micas, and those with lower densities, such as phosphorite,
highly altered ilmenite, and glauconite, compose the bulk of
the heavy mineral rejected by the spiral. Location, textural,
and mineralogic data for the transect samples are given in
Table 4.

The TACTS borehole samples were weighed and
wet sieved through a 10-mesh U.S. Standard stainless steel
screen (>2.00 mm) toremove the gravel fraction. The sand-
siltclay (<2.00 mm) fraction was repeatedly washed to
decant the clay-size fraction; asmall amount of silt may have
been lost during this procedure. The heavy-mineral fraction
of the sand-silt fraction was separated in acetylene
tetrabromide. The separates were fractionated magnetically
and analyzed optically in the same manner as the transect
samples. Textural and mineralogic data for the TACTS
samples are given in Table 5.

Samples from Skidaway and Tybee Islands were
dried, weighed, and wet sieved through a 10-mesh sieve to
remove the gravel fraction. The clay fraction was elutriated
from the sand-silt fraction, and large samples were pro-
cessed by the spiral/heavy-liquid process described for the
transect samples. Smaller samples were processed in heavy
liquid after clay removal. Heavy minerals were recovered
in acetylene tetrabromide and then were magnetically frac-
tionated and optically analyzed in the same manner as the
transect samples. Textural and mineralogic data for the
Skidaway and Tybee Island borehole samples are given in
Table 6.

RESULTS

Texture

The surficial sediments on the Georgia shelf are
predominantly unimodal and well-sorted sands (data in
Hathaway, 1971). The sand-size fraction (2.00-0.0625 mm)
in the grid samples ranges from 74 to 100 percent by weight
(henceforth %) and averages about 99%; gravel and silt
contents average 0.6% and 0.7%, respectively. The sand
fraction is dominantly quartz, which averages about 90%
(range from 67%-96%). The mean grain size of the surficial

15

sediments is 0.31 mm (medium sand) in a range from 0.10
t0 0.59 mm (very fine to coarse sand).

A trend of increasing grain size from inner to outer
shelf is shown in Figure 4. A narrow belt of largely fine-
grained sediment occurs in a zone (7 to 15km wide; defined
by the 0.2-mm contour) extending from near the Savannah
River south to the St. Marys River, where it broadens about
50 km seaward. The zone extends north of the Savannah
River also. Lobate seaward extensions of the fine-grained
sediment zone are also located offshore of the Ogeechee and
St. Marys Rivers; each has headwaters in the Coastal Plain,
This pattern may reflect southward nearshore sediment
dispersal. Coarse grained sediment trains (outlined by the
0.4-mm contour) extend due eastward from the Savannah
and Altamaha Rivers and probably outline drowned ances-
tral river channels that spanned the shelf when sealevel was
near the shelf edge.

The change in sediment texture at the 11-m
isobath is proposed by Pilkey (1963), Pilkey and Frankenberg
(1964), and Bigham (1973) to be the modem/relict sediment
boundary. Henry and Hoyt (1968) proposed the 15-m
isobath as this boundary. If the lobes of fine-grained
sediment are derived from the Savannah and Altamaha
Rivers (Figure 4) then modem sediment is not limited to a
narrow nearshore zone as suggested by Pilkey (1963),
Neiheisel and Weaver (1967), and Bigham (1973). Neither
is the boundary at Pilkey and Frankenberg’s (1964) 11-m
isobath, or Henry and Hoyt's (1968) 15-m isobath. Instead
itis outlined by the 1.0% or 1.5% heavy-mineral isopleth of
this study (Figure 7); both are irregularly shaped and range
from water depths less than about 10 m to depths of about 26
m.

Carbonate content

Although the sediments are dominantly quartz,
carbonate content, principally in the form of shells, shell
fragments, foraminiferal tests, and phosphate rock, averages
about 10% of the sand-size fraction. The gravel fraction is
composed entirely of carbonate. A general increase in
carbonate content of the sand-size fraction with water depth
is evident in Figure 5. The high carbonate content (exceed-
ing 16%) at the 40-m isobath near the St. Marys River may
represent an area of high shell productivity, but the presence
of phosphate rock in the sample suggests that carbonate-rich
Miocene(?) outcrops may be present at or near the surface in
this area,

Feldspar content

The total feldspar content of the sand fraction of
the sediments averages about 8% (ranges from about 3% to
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Figure 4—Contour plot of the mean grain size of sediments in 65 surface grid samples from the
Georgia shelf. Contour interval 0.1 mm.
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Figure 5.—Contour plot of the CaCOj3 content of sediments in 65 grid surface grab samples from the
Georgia shelf. Contour inferval 8 percent.



15%}; potassium feldspar is somewhat more abundant than
plagioclase. Feldspar concentrations occur in two zones
perpendicular to the coast as defined by the 8% contour
interval (Figure 6). The northern coast-perpendicular zone
is a continuation of the Savannah River, and the southern
zone is a seaward continuation of the Altamaha River. Both
river-associated feldspar-richzones extend to the shelf edge.
Although locally diffuse, the pattern of feldspar distribution
emphasizes the enduring effects of fluvial sedimentation on
the Georgia shelf.

Heavy minerals

Mineralogic data are reported and discussed as
weight percentages of the heavy-mineral assemblage unless
otherwise noted. The heavy-mineral data in this report do
not include the <325-mesh and the >16-mesh fractions;
however, only 13 of the 65 grid samples had any <325-mesh
size fraction and only 15 of the samples had >16-mesh
fractions in excess of 10%. In general, the frequency of
occurrence (in decreasing order of abundance) of heavy
minerals in the sample population are phosphorite, ilmenite,
epidote, pyroboles, aluminosilicates, tourmaline, leucoxene,
staurolite, monazite, gamet, zircon, rutile, and magnetite.

Heavy-mineral content

The surficial sedimentsaverage 1.21_1.06% heavy
minerals on a bulk sample basis. Inner shelf samples
average 1.86_1.24% heavy minerals, middle shelf samples
average 0.73_0.32% heavy minerals,and outer shelf samples
average 0.40_0.29% heavy minerals. A contour plot of
these data (Figure 7) reveals that the high heavy-mineral
values are restricted to inner shelf sediments as previously
shown elsewhere on the Atlantic Continental Shelf by Grosz
(1987). However, two lobes correspond to the fine-grained
textural lobes offshore of the Ogeechee and St. MarysRivers
(Figure 4). These results suggest that the fine-grained
sediments contain the larger concentrations of heavy miner-
als.

Transect samples from the 10- and 20-m isobaths
show the same trend of decreasing heavy-mineral content
with depth; the nearshore (10 m) and midshore (20 m)
groups average 0.78% and 0.32% heavy minerals respec-
tively. However, it should be noted that values vary widely,
particularly within the nearshore group. The distribution of
heavy minerals on the Georgia shelf appears to be related to
the distribution of fine-grained sediment lobes associated
with fluvial deposition extending offshore from the Savan-
nah-Ogeechee and Satilla-St. Marys River pairs.

Heavy-mineral resource
potential

The detrital minerals (exclusive of sand and gravel) of
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commercial interest on the Georgia shelf consistof ilmenite,
leucoxene (altered ilmenite), rutile, zircon, monazite, and
aluminosilicates (sillimanite, kyanite, and andalusite). The
variable EHM/T (sum of the economic heavy minerals
mentioned above expressed as a percentage of the bulk
sample, T) is used as a measure of economic viability of
heavy-mineral deposits.

For the grid samples, EHM/T averages 0.44_0.42%
and exhibits an inverse relationship to water depth (Figure
8). Data for the transect samples show that within the inner
shelf the nearshore samples have a higher, but much more
variable average EHM/T (0.43_0.39%) than the midshore
samples (0.17_0.06%). The distribution pattern of EHM/T
values (Figure 9) is similar to that of total heavy minerals
(Figure 7). High EHM/T values are confined to nearshore
sediments and to lobate seaward extensions near the mouths
of the rivers from the Savannah south to the Satilla (Figure
9). The 20-m-isobathregion offshore of the AltamahaRiver
(Figure 2) is notably depleted in economic heavy minerals;
however, ilmenite, the most abundant economic heavy
mineral, is preferentially concentrated there (Figure 10).
The abundance of ilmenite is also high offshore of the
Altamaha River and in a broad zone trending south-south-
eastacross the shelf from near the EdistoRiver. Theilmenite
concentration near the Altamaha River is approximately
coincident with what is probably a 14-m sea-level stillstand
beach-complex deposit.

High-resolution seismic data show that, in places, at
least theupper 20 m of sedimentcontainsextensive channels
to the shelf edge and that channel thalwegs have migrated
considerably over time. Cross-shelf-trending coarse-grained
fluvial sediments (Figure 4) are not coincident with anoma-
lous EHM/T concentrations (Figure 9) as predicted by the
inverse relationship between mean grain size and heavy
mineral content (Figure 11).

Factors limiting the potential for significant concen-
trations of economic heavy minerals in channel deposits
include (1) the absence of significant amounts of heavy-
mineral-bearing, fine-grained sediments in channels (see
the relationship in Figure 11), (2) the juvenile nature of the
heavy-mineral assemblage provided by the rivers, and (3)
the low overall abundance of heavy minerals in the sedi-
ments on the Georgia shelf, The potential for placer deposits
of heavy minerals in beach-complex deposits seems to be
equally limited because (1) the heavy-mineral assemblage
provided to the Georgia shelf is ubiquitously juvenile, (2)
upgrading of the assemblages by weathering does not ap-
pear to be significant or areally extensive, and (3) textural
and mineralogic data donot provide supporting evidence for
significant sea level stillstands (necessary for the formation
of large placer deposits) at water depths other than the 14-m



Figure 6.—Contour plot of the feldspar content of the sand fraction in 65 grid surface grab samples
from the Georgia shelf. Contour interval 2 percent.
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Figure 7.—Contour plot of the percentage of heavy minerals in 65 grid surface grab samples from the
Georgia shelf. Contour interval 0.5 percent.
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isobath. Asmarine transgressions may be effective dispers-
ing agents of beach-complex sands, the preservation poten-
tial of beach-complex-associated deposits of heavy miner-
als on the Georgia shelf is very low. Itis possible that small
remnanits of basal portions of larger deposits (beach-com-
plexand fluvial) may exist; however, theirexpression would
be difficult to detect with regional grab sampling grids;
sampling at depth is necessary.

CONCLUSIONS

The terrigenous clastic component of surficial sedi-
ments on the Georgia shelf has been derived predominantly
from Piedmont Province source rocks and carried to the sea
by rivers having headwaters extending into the Piedmont.
The Altamaha and Savannah Rivers are important conduits
for these mineralogically immature sediments, and, along
with the St. Marys River, they have had a pronounced effect
on the texture and mineralogy of the surficial sediments.
Beach-complex sediments are not important, except locally
atthe outer edge of the inner shelf approximately coincident
with the 14-m isobath.

The heavy-mineral resource potential of the
surficial sediments on the Georgia shelf is limited by a
number of factors, the most profound and controlling one
being the immature heavy-mineral suite that has been pro-
vided from the Piedmont. Additional constraints are the
absence of beach-complex sediments, which tend to have a
mature assemblage, and the abundance of fluvial sediments,
which tend to have immature assemblages.

Indications are that the best potential, low as it is, for
titanium-bearing placer deposits of heavy minerals occursin
a zone between the 14 and 20 m in depth offshore of the
Altamaha River where concentrations are coincident with a
probable sea- level still stand.
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