RACEMIZATION-INFERRED AGE DISTRIBUTION OF MOLLUSKSIN THEUSATLANTIC MARGIN COASTAL SYSTEM
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Summary of abstract:

Geologic ages of shells on inner shelf and beaches represent
iIntegrated effect of sediment sources, shell survival rates,
and anthropogenic activities.

Amino acid racemization (AAR) analyses of ~ 900 samples
(primarily Mercenaria, a robust bivalve) from Atlantic margin
beach and shelf localities, with emphasis on NC Outer Banks.

Aminozones (clusters of D/L values) permit correlation of

shelf or beach samples to onshore In situ units. Age calibration
s facilitated with 14C and U-series results. Occurrence

of Pleistocene shells on beaches in non-uniform: localized
concentrations indicate local source regions and/or

proximal sediment-starved inner shelf, Onslow Bay NC

being a prime example.
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= FIVE OF SIX SHELLS BELOW ARE PLEISTOCENE [

Age control: example of paired amino acid racemization and 14C analyses for Mercenaria samples,
southeastern NC. Increasing D/L values represent increasing age. AAR values reach "equilibrium”
in early Pleistocene samples (~ 1.5 million years) at regional temperatures, based on paleontological
evidence and Sr-isotope calibration.
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THE USE OF BEACH SHELL AMINOSTRATIGRAPHY IN COASTAL PLAIN STUDIES

These shells were collected at Fort Fisher, NC, north of Cape Fear. All but two of these shells are Pleistocene
based on AAR data (confirmed with 14C analysis of selected shells). High frequencies of occurrence of
Pleistocene shells are found at sites of 'submerged headlands" (Riggs et al., 1995) along the NC coast,
including Capes Fear, Lookout, and Hatteras, as well as Rodanthe, a "minor" cape in the Outer Banks
system. The relatively thin Holocene cover on the Pleistocene strata of the shoreface and inner shelf

is the primary reason for the mixing of Pleistocene and Holocene ages on the NC beaches, and the presence
of Pleistocene units in the region can be inferred from beach shell AAR data even if in situ samples are not
available. The Fort Fisher site is the Holocene analog for the nearby Snows Cut (SCNC) site, where

a Pleistocene spit-tip (elevation <2m) with numerous transported shells (as seen in the stratigraphy

and taphonomy) has at least two Pleistocene aminozones preserved in the unit (Wehmiller et al., 1995).
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S-Lore 13§71
Mercenaria shells from South Core Banks, NC. .{r;’ il S
Fragments cut from hinge area for HPLC analysis;

numbers on lower right label are D-alloisoleucine/

L-isoleucine values. At least two aminozones

represented (0.24 to 0.30, 0.65-0.70). The younger

aminozone would have infinite 14C dates, based on

data from elsewhere in the region.
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New Drum Inlet, NC. Inlets appear to be have localized concentrations of Holocene
and Pleistocene shells. Inset shows a portion of the collection from this site, with
Mercenaria shells arranged according to color (dark to light). Based on AAR evidence
from this and other NC sites, the dark shells are all Pleistocene in age.

Comparison of Holocene and Pleistocene
shell (Mercenaria) characteristics:

Above: Holocene and Pleistocene from
Huntington Beach, South Carolina

Right: Holocene and Pleistocene diver-
collected samples from the Bass site,
offshore of Wrightsville Beach, NC

40N

35

30

25

80W

RACEMIZATION SAMPLING

SITES, US ATLANTIC MARGIN

....

U-series TIMS coral dates
(Wehmiller et al., 2004; unpub.)

AAR data, onshore
Pleistocene excavations or
natural exposures

Italic text identifies offshore or sub-barrier

U-series alpha spec dates (Szabo, 1985) \\. r
Cape Charles “

cores with Pleistocene samples at shallow depths Norfolk

Red text identifies sites with localized concentrations of I
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& Henlopen " Delaware Geol Survey:

NJ Geol Survey;
Uptegrove et al.;

Miller et al.; Sheridan et al.;
Carey et al.

——

Ramsey, Williams, et al.;
3 work in progress
r

South Bethany - Pleistocene shells on beach south of Indian River Inlet

w"f} correspond to subsurface Pleistocene units seen sub-barrier and inland.
‘ ,f Md. Geol Survey:

Toscano et al. 1989
work in progress

2N Foyle, Oertel, and others
7 USGS work in progress

CONCLUSIONS (1)
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Va Beach offshore:
Chen et al., 1995

Samples of Spisula (upper left) and Mercenaria from the north end of Parramore Island, VA.
P = Pleistocene, H = Holocene based on AAR; Spisula yielded >42 ka 14C date.

AAR Is a simple and efficient way to identify age mixing and source
regions for beach sediment.

AAR results identify relict deposits on inner shelf; beach sample
results indicate source regions. High frequencies of occurrence

of Pleistocene shells on modern beaches suggest sediment-starved
regions offshore. Sampling biases are inherent to the study, but
Pleistocene shells are common on beaches and on the inner shelf
throughout the region (=0 - 2 m sub-bottom depths).

Pleistocene shells on beaches - see photos and text ,
for specific site discussions *\‘ I P fi \
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See attached printed list of references, which

iIncludes cited publications as well as many additional
relevant publications. Data for this project can be found

(MIS 5)

D/L value (increasing age)
>

Histogram of occurrences of D-alloisoleucine/L-isoleucine values in Mercenaria from NC beaches. These are expressed as
percentage occurrence for each region. Approximate age ranges represented by these D/L values are indicated below the
D/L values. These results are calibrated with 37 paired radiocarbon analyses of shells in this dataset (samples analyzed by
both 14C and AAR) See Wehmiller et al., 2010; 2012 for discussion of age assignments.

Region I: Corolla, Duck, and Pea Island (south of Oregon Inlet). Abundant Holocene (D/L < 0.2); Pleistocene (0.35 and 0.55)
primarily from Oregon Inlet dredge spoil. 38 shells analyzed.

Region II: Cape Point, Ocracoke, and Northern Core Banks: some Holocene but dominated by at least two Pleistocene aminozones
observed in the data for numerous samples from Cape Point; see NDC SNL data below. 51 shells analyzed.

Region lll: Southern Core Banks and Shackleford Banks: mostly Holocene, but with one mid-Pleistocene and one early
Pleistocene zone represented. 21 shells analyzed.

at the Delaware Geological Survey, Open File Report #50.

A copy of this poster and references is available from

Region IV: Bogue Banks, Onslow Beach, Topsail Island, Fort Fisher Beach and Onslow Bay shelf samples: small number
of Holocene samples, largest occurrence of mid-Pleistocene samples. 66 shells analyzed.

NDC-SNL.: inner shelf shallow cores from offshore of Hatteras Island. D/L values show distribution quite similar to those
found in Region Il as described above. Peak occurrence of mid- to late-Pleistocene shells. 27 shells analyzed.

deposits could have been emplaced decades or centuries before present.

section that Is the Cape Lookout High.

the lead author (Iimited number of CD's available on-site).

f e Model temperature history _ .
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Modified from Wehmiller et al., 2010, Quaternary Geochronology




