Beach Profiling
Observing and Documenting a Changing Environment
Point Lookout, NY
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The shoreline is a dynamic and always changing environment. There are many factors acting on any shoreline including natural events and processes and anthropogenic interference and structures. 

Beaches and shorelines are constantly being changed by tides, waves, currents and changing sea level.  Anthropogenic structures like jetties, groins, seawalls and built along the coast along with homes, factories and roads. Marinas are built to dock boats and shorelines armored to prevent erosion. 
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The biggest changes we see on a beach are seasonal changes. During the summer the berm is wide, the sand is lighter in color and in mineral type and there are few sandbars offshore. During the winter storms transport the finer and less dense sand into nearshore areas and build sandbars. The berm is shorter, the sand darker due to the heavy minerals and garnets left behind and there’s a noticeable berm crest that develops from waves breaking strongly due to large storms. During spring the sand that was transported off the berm and deposited in the sand bars makes its way back to the beach as the sand bars “weld” themselves onto the berm. As spring moves into summer the fine-grained sand is blown by the wind back into the dunes building higher, wider dunes.  As the seasons move into autumn the process begins again. It’s through these seasonal processes that the beach reaches dynamic equilibrium. Figure below credit: WHOI Sea Grant
Barrier islands are important to the mainland in many ways, they:

1. act as barriers against storms, protecting the mainland from the storm surge and heavy winds

2. wetlands and tidal marshes act as filters, soaking up any storm surge that may breach the dune system 

3. contain numerous habitats and refuges for wildlife 

4. together with the back beach tidal marshes, are one of the most diverse ecosystem in the world

However, barrier island systems are extremely fragile and development poses risks to both the delicate ecosystems and increases the risk of property damage.

Long Island’s south shore beaches are typical barrier island beaches.  
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Above: http://www.geo.hunter.cuny.edu/bight/beach.html
Because barrier island systems are easily affected by weather, beach profiling can tell us a great deal about seasonal and storm-induced erosional and depositional patterns. By comparing season to season profiles or profiles taken before and after a large storm, we can see the significant changes to the shoreline and how quickly these environments change.

Before you begin your measurements I want you to stand (or sit) on the beach quietly. I want you to observe carefully everything that’s going on around you. Make detailed observations about the wind, waves, tides, the wrack line, beach conditions, sand quality, anthropogenic structures, off shore bars, animals, and people. Write your observations in your journal. Take pictures and draw diagrams. 

Materials and Methods:

There are many ways of measuring and profiling a beach. We will use a simple, yet effective method using 2m-meter sticks, string and a level. Because our dune system is extremely fragile we will not be walking on the dunes. Instead we will use the storm fence placed at the base of the primary dune as our permanent monument and the first transect against the jetty as our base transect. 

We will also be taking three small sand samples that will be analyzed in the lab.

Materials per team:

2-2m-meter sticks

2-1m meter sticks 

1 bubble level


string



1 geologic pick

1 walkie-talkie

1 hand-held GPS

 1 100m tape measure
1  50 ml plastic beaker

3 zip-lock bags

1 sharpie


data sheets




Methods:
The class will be broken up into groups of three or four (depending on the number of students in the class). There can be no more than four students per group.

Each group will obtain the proper materials per team. Each member of the team will have a particular job but will switch so that each team member performs each job.

The jobs:

· Two people will be the measurers, each holding a 2m-meter stick

· One person will be the data collector, read the bubble level and make sure the measurements are being taken correctly 

· One person will take down the data and be the “spotter” to be sure the group is maintaining the line and that the sticks are not leaning
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Figure A: Typical summer and winter beach and dune profiles.



The set-up:
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All Photos: JoAnn Thissen
Procedures:






As we practiced in the lab:

Teams will set up 12 meters apart with the base transect, team A, setting up against the Jones Inslet jetty. Set your landward stick against the storm fence. Once set up take a GPS latitude and longitude reading, entering this information on your data sheet.













Before you begin your measurements, also take notes on the weather conditions, the beach conditions, wheter it is high or low tide and the time of the last high (or low) tide. Also write down the time you began your transect since this will later be coordinated with the time of the next tide. Also take notes of anything else you see that might pertain to our work.

The meter sticks will be held with zero up and string on the landward meter stick will always be placed on the 50cm mark. The spotter will make sure that they two sticks are directly opposite each other, standing straight and are not penetrating the surface. The string on the seaward meter stick will be moved until the bubble level is centered. The data taker will write the measurement taken on the seaward meter stick given to the mm –do not round your numbers.

Once this is done, the two stick holders will pivot so that the seaward stick will become the landward stick.  Be sure NOT to move the seaward, just pivot without digging it into the sand. Repeat this procedure all the way into the surf zone always making sure that you’re traveling shoreward in a straight line and laways keeping the 40m distance between teams. Once you have taken your last measurement in the swash zone make note of your ending latitude/longitude. 

As you take your measurements you will also be taking sand samples at three points, your beginning point (base of dues), halfway to the shore (berm) and at your last point (shore). 

Label your three bags with your group name, the date and time and the location. Using your 50 ml beaker scrape off the top (approximately) 2 cm of sand. Digging deeper will skew your results as we only want the sand from this season. Make sure to clean the beaker of sand before taking the next sample. 

Continue this pattern as we move down the beach to the groin. 


As you move down the beach make note of any changing conditions. Pay close attention to the dune face. Make note of any observed erosional and/or depositional patterns. Is there a berm crest? Digging a small trench, do you see any seasonal sand patterns? Is there only one wrack line? If there’s more than one high tide line, what does this tell you? Observe the position of the Point Lookout side of the jetty in relation to the Jones Beach side of the jetty. Describe what you see and explain why there’s such a difference. Why are the dunes with plants on them generally higher than those without? 



The transects:

Your group will be given a number. Group 1 will set up their transet to run along the jetty and the given GPS coordinates. Once Group 1 has their marker stick set up along the dune fence, Group 2 will use the meter tape to set up their first marker stick 12 meters away. Once Group 2 is set up, the remaining groups will follow this procedure and set up. Once Group 1 has their landward marker stick set they will follow the jetty to the surf zone and set up their seaward marker stick at least 2 meters into the surf at the given GPS coordinates. The rest  of the groups will follow the same procedure as setting up the landward sticks. Each group will record the GPS locations of both of their marker sticks.

Once the last group is set up, Group 1 will set up 12 meters from them and all will follow the same procedures. In this way you will work your way down the beach until you meet the first groin. 

The first set of transects will be designated as A, the second set as B and so on.

Therefore, Group 1’s first transect will be labeled: 1A; Group 2’s first transect will be 2A, etc. 
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Right:

Point Lookout (left) at the eastern end of the Long Beach barrier island

Jones Inlet 

Jones Beach State Park (right) at the western end of Jones Beach barrier island.
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