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Background 

SCCF Marine Laboratory conducts numerous oyster restoration and monitoring projects. 

During these projects, oyster density and size distribution are evaluated at reef sites periodically 

before and after any restoration work.  In addition to density and size distribution, the elevation 

profile and footprint (area) of restored reefs are determined. These metrics are used to determine 

the “success” of an oyster restoration site. The restoration site metric results are compared to 

reference and control reefs and restoration goals. The methods outlined below have been 

modified from those found in Baggett et al. (2014) and are used for all SCCF oyster reef 

restoration projects. 

 

Methods  

Pre-restoration effort surveys are done at all sites within a restoration project area. 

Usually a restoration study area will consist of a proposed restoration site, a control site nearby 

(within 1000 meters) which is very similar in pre-construction metrics to the proposed site, and a 

reference site which consists of an existing nearby (within 1000 meters) natural oyster reef.  

Just before restoration work commences, each reef site will be evaluated for footprint 

shape and area, elevation profile, mean vertical relief, oyster density, oyster size distribution, and 

usually oyster recruitment. 

Using centimeter accuracy GPS mapping instruments (Trimble Geo7x with RTK), the 

initial boundary of the proposed restoration site is mapped and elevation data collected. The 

boundary is walked with coordinates recorded automatically every second. The boundary is 

saved as a polygon shape file. Elevation data is collected at a sufficient number of randomly 

selected points across the site surface to get an accurate representation of existing topography. 

We collect approximately 100-150 elevation points per 300 square meter of site survey area. 

Topography data is also collected 10-15 meters outside the proposed restoration site boundary to 

provide elevation change (relief) metrics after the restoration is complete.   

Oyster density is determined using 1, 1/4th or 1/16th square meter quadrat samples taken 

at random points over the study site area. The 1 square meter quadrat is used at sites which have 

very few oysters (usually the control sites of pre-construction restoration site), the ¼ quad is used 



for intermediate oyster density and the 1/16th quad is used for high density sites. The locations of 

random sampling points are determined from a gridded map of points made in ARCGIS software 

for each study site. The quadrat is placed at the pre-designated randomly selected point (located 

using GPS) and all oysters (live or dead) within the quadrat boundary are collected and placed 

within a 5-gallon bucket. Any oysters above the ambient substrate elevation (above ground) are 

collected. Initially, 5 samples (quadrats) are collected at each site and then brought back to 

marine lab where the live and dead oysters are immediately counted and measured using wireless 

transmitting calipers and a laptop receiving computer. After counting and measuring, oysters are 

returned within 24 hours to their original collection spot. 

To determine if 5 samples are sufficient for statistical use, a power analysis is performed 

on (density) data from the initial five samples using the method outlined in Baggett et al. (2014). 

If the power analysis suggests additional samples should be collected, these samples are obtained 

during the trip to return measured oysters to their collection site.  

Oyster density is determined for each sample by counting the number of live and dead 

oysters measured with the wireless caliper instrumentation. Data is seamlessly recorded in an 

excel spreadsheet (for each sample) where the density and size distribution can them be 

determined.  

If the oyster monitoring protocol requires recruitment analyses, shell strings may be 

deployed at each site and collected monthly. At each site, 3 strings of 10 oyster shells hung 

vertically from a PVC T-bar are collected monthly or bi-monthly and each newly recruited oyster 

spat is counted and recorded. Seasonal recruitment rates (oysters/month) can then be reported for 

each site. 

Oyster reef relief is determined by finding the mean elevation of the reef area compared 

to the mean elevation of the substrate within 10 meters of the reef.  
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