Understanding the past morphodynamic evolution of barrier islands is necessary to determine their probable response to future relative sea level rise. The aim of this research was to reconstruct the growth of a barrier island by dating its beach ridges using OSL. This type of information has been lacking for all of LA’s barriers. 

Goals: to refine and expand the current body of knowledge about the spatial extent and age of the Grand Isle barrier lithosome, 2) to provide an estimate of the sediment source and transport rates responsible for island growth, 3) to provide an evolutionary history 

Study site: Grand Isle, Louisiana
· Product of an old Mississippi River delta complex & part of the Bayou Lafourche transgressive depositional system, which consists of the central erosional Caminada headland & flanking barrier islands on either side. 
· Since abandonment of Lafourche delta, shoreface erosion has actively supplied sand for growth & development of Grand Isle in the form of beach ridges. 
This barrier is unique in that it is the only developed barrier island in Louisiana and has remained incredibly stable in relation to its counterparts. While other barriers have migrated landward or disintegrated in place, Grand Isle has maintained its volume and position. Some publications estimate Grand Isle has another 1000 years.
Conatser (1971) used aerial photographs from 1945 map 25-35 beach ridges. With some better quality 1956 imagery, but still old enough that development had not yet obliterated the ridges, we were able to identify 10 distinctive sets of 5-20 ridges, grouped based on truncations. Then they were further split into 2 groups based on truncations at a higher scale, where Group II Ridges truncate Group I ridges. 
– We wanted to find out how long it took for the ridges to form and at what rates.
These beach ridges are so low in profile that they can’t be identified on the ground or with LiDAR. Other cues had to be used. Ridges are visible from above due to the vegetation patterns they create. Or these patterns in the marshes where the swales are filled with water.
· This also helped us decide where to collect samples from. We were limited as we needed undeveloped, dry land to make sure the resulting ages actually represented time since burial. The entire west end of the island was off limis because it’s highly developed or marshland. The center of the island was out best bet as there are a park and nature preserve. 
- Here are the five sampling locations 1-5 based on the expected ages, from oldest to youngest.
- Super clean sand from about a meter deep, beyond which the water table was encountered. 
· OSL analysis was carried out at the optical dating & dosimetry lab at North Dakota State University. 
· You can see the expected age progression, but GI-3 stood out and analysis was replicated with the same result. It is likely that we unknowingly sampled a pile of excavation waste materials with sediment that had been disturbed since its original deposition.
Using the number of years between the OSL ages and the number & spacing of ridges, we derived some estimations of how long each set took to form. 
- It took roughly 820 years for the present ridges to form. We can see that it was about 600 years ago when deposition of Group I ridges ceased, erosion occurred, & deposition resumed, albeit in a slightly more easterly direction. 
It’s difficult to know really at what pace everything after set 9 formed because numerous shoreline stabilization projects began in the 1960’s. However, we do believe that the spacing increases greatly in the east due to reduced accommodation space/shallower water. This trend is visible in this plot of barrier length & number of ridges vs time. The length of the island increases quickly while only a few ridges are formed. 
· So this provides us with a timeline and shows some trends in ridge development, & the next step was to determine rates of growth.
If we zoom in, we can see the estimated configuration of Group I ridges in blue. In order to see what the Group I ridges may have looked like in their entirety, a portion of the Group II ridges wee replicated and placed to match the angles of the existing segments. So we’ve got the estimated Caminada shoreline and Grand Isle ridges at 700 ybp, and we see a similar angle of progradation to the former Caminada coastline. What caused this abrupt change in progradation direction is not yet known, but we are looking into it. 
Now we’ve got these growth parameters for Grand Isle, now how does it compare to other beach ridge pains around the world?
· I collected or calculated growth rates for 60 other sandy beach ridge plains from around the world from existing literature.
· When we graph the number of ridges in a BRP vs time to form, both Group I and Group II ridges are near the average of about 50 ridges per thousand years.
· Here progradation rate refers to the length of the beach ridge plain or island. Accretion rate is the length of time needed for one ridge to form. The average progradation rate calculated for both Group I and II ridges of Grand Isle are more than 4 times the average rate for all other studied BRPs (3.25 m/yr). Both groups experienced an accretion rate many times smaller than the average. So Grand Isle grew in both length and number of ridges very rapidly, which could be due to that ample, continuous sediment supply. 
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