Barrier Island Evolution

Linking morphodynamics with framework geology
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Are nearshore bathymetric features P =
driving spatial variations in retreat rates?
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Long Island and Archer Pt. once connected.
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= Optically Stimulated

= Luminescence Dating

* Formed around 2,000 years ago.
* Long Island has the same sedimentology as a beach ridge.

* Ridges in PKS about the same age as Long Island and El.




Island narrowed due to estuarine-shoreline
erosion...which is evident today
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Long Island 1958




Long Island 2011




3,000-1,100 years ago island accreted
at present location due to decrease in i RS
the rate of sea-level rise. ——

~1,100 years ago (Medieval Warm Period .‘ sl

increased storminess caused significant Critical Width™.
back-barrier erosion.

Sea-Level Rise

~150 years ago island began to overwash
during large stormes.

Relative Sea Level (m MSL; Kemp et al., 2011)
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Model estimates of tropical cyclone activity based on instrumental climate indicies (Mann et al., 2009).
— MOdel estimates of tropical cyclone activity based on proxy-reconstructed climate indicies (Mann et al., 2009)
Sea Level (Kemp et al, 2011)










Translating science into practice

e Partners Rudi Rudolph (CC Beach Manager) and
Chris Freeman (Geodynamics) facilitated
information exchange.

— Two public lectures to CC Beach Commission

— Results used as a guide for identifying near-shore sand
resources (important component of beach
management plan).

— Data delivered to county and coastal-engineering
firm.
* Four peer-reviewed publications. One resulted in
comment-reply exchange between Rudolph and
authors Theuerkauf and Rodriguez.




ANA A N N\J N\ - A - B Al , o Aol s A A — T v LA ~/

ETHAN J. THEUERKAUF AND ANTONIO B. RODRIGUEZ
INSTITUTE OF MARINE SCIENCES THE UNIVERSITY OF NORTH CAROLINA AT CHAPEL HILL

PRE- POST THE SHORELINE-
B, NOR'EASTER X CHANGE PROXY
2008 £ E DOES NOT WORK
54 WELL WHEN
PROFILE SHAPE IS
VARIABLE ON
SHORT-TIME
SCALES:-
, MHW  IMPROVES WITH
"1 MAY 2010 v TIME BECAUSE
: R P 0 A MAGNITUDE OF
PROFILES DO NOT WORK WELL ON SHORT-TIME O 20 40 6 8 CHANGE
_\K_'\.LkS Al EE-\k,Ht§,_“}”_H MUFI’H})EU_(,IC Distance (m) EXCEEDS PROFILE
VARIABILITY, SUCH AS BEACH CUSPS VARIABILITY

NOREASTER
2008

g

4 4 3 2
F2 CONSTANTLY ERODING: EPHEMERAL BEACH CUSPS
- NEAR-NEUTRAL EROSION RATE; HIGH DECADAL VARIABILITY IN THE RATE; EPHEMERAL BEACH CUSPS
F7- NOURISHED BI-ANNUALLY

NCODCM Shoreline

Change Rate (m/yr)

oo &

Determination
(R2)

-
|

Along Beach Distance (m)




