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BACKGROUND AND OBJECTIVES
Crassostrea virginica (eastern oyster) is an ecosystem engineer for other Chesapeake 

Bay species (Gutiérrez et al., 2003) that facilitates benthic-pelagic coupling and 

enhance water quality and reduce shoreline erosion (Bahr et al., 1981). Disease, over-

harvesting, pollution, and sedimentation has decimated healthy C. virginica reefs in the 

Chesapeake Bay (Nestlerode et al., 2007). There is interest in restoring historic oyster 

reefs in the Chesapeake Bay. The Yates Survey (Yates,1913) mapped the locations of 

natural oyster reefs in the Chesapeake Bay and identified an active reef at EagleNest 

Point in Round Bay in the Severn River, a brackish tidal tributary to the mesohaline 

Chesapeake Bay. The reef is no longer active but could serve as a potential restoration 

site. Larval oysters need to permanently secure themselves to hard substrate in order to 

thrive. Existing oyster reefs are the predominant habitat for oysters, but they can also 

occupy man-made structures such as seawalls, bridge pilings, and other man-made 

substrate (Drexler et al., 2014). In this study a geophysical survey and wintertime 

sedimentological assessment of the EagleNest Point relict oyster reef site was 

conducted to assess whether the site may be suitable for the laying of man-made 

substrate or other substrate to support future oyster reef restoration efforts.

METHODS & APPROACH

Figure 1. Map of bathymetry at the 

approximate location of the relict 

EagleNest oyster reef in upper Round 

Bay in the Severn River, MD. White 

circles indicate locations for sediment 

grab samples red squares indicate 

locations where weighted buckets 

were deployed to serve as sediment 

traps. Inset: Map displaying the 

locations of EagleNest and other 

relict and active oyster reefs in the 

Severn River (MD DNR, 2022, 

https://dnr.maryland.gov/fisheries/pag

es/oysters/severn-river.aspx). 

A geophysical survey was conducted of the EagleNest Point relict reef site (Fig. 1) on 

17 & 23 FEB 2022 using a custom autonomous surface vehicle (ASV, Fig. 2a) built 

upon a 6' ride-atop kayak. This ASV was equipped with a Commercial Off-the- Shelf 

(COTS) Humminbird SOLIX 10 CHIRP MSI+ G3 combination chart plotter, fishfinder, 

and side and down imaging sonar (https://humminbird.johnsonoutdoors.com). 

ReefMaster 2.0 software was used to process data from collected by the Humminbird 

SOLIX 10 and was used to create a georeferenced side scan sonar mosaic, bathymetric 

contours, and relative hardness maps of the site. Three sediment collection buckets 

(traps) were constructed and deployed at the site for ~27 days to estimate the 

wintertime sedimentation rate (Fig. 2b & c). Nine surface sediment samples were 

collected from the site using a Wildco Ponar sediment grab (Fig.2d). Samples were 

weighed wet, dried at 50°C for one week, and re-weighed dry. Dry samples were 

homogenized using a mortar and pestle and analyzed for grain size using a modified 

version of the U.S. Geological Survey marine sediment grain size analysis protocol 

(Poppe et al., 2004). Additionally, a Sequoia LISST-200X Laser In-Situ Scattering and 

Transmissometer was deployed for 24 hours on a bottom mooring to collect data on the 

particle size spectrum and particle concentrations in near-bottom waters at the site. 

Lastly, a Nortek ECO upward looking acoustic doppler current profiler (ADCP) was 

deployed from 10-17 FEB 2022 to measure currents at the site.  

Figure 2. (a) Starting the 

ASV survey; (b) 

constructing the 

sediment trap buckets; 

(c) deploying the 

sediment trap buckets; 

and (d) collecting 

surface sediments using 

a Ponar grab sampler.

GEOPHYSICAL SURVEY

Figure 3. (a) A side-scan sonar mosaic of the EagleNest Point site shown with bathymetric contours 

and locations for sediment grabs and sediment traps and (b) A relative bottom hardness map of the 

EagleNest Point site based on measured peak sound velocity (PSV), the strength of sonar return 

reflecting off the bottom. 

The side scan sonar survey of the EagleNest site revealed a homogenous bottom with 

no distinct features present (e.g. rock outcrops, pre-existing relict reef) (Fig. 3a). The 

relative hardness of the bottom in the area surveyed based on Peak Sound Velocity 

(PSV), or the strength of the sonar return as reflected off the bottom, is shown in 

Figure 3b. The relative hardness of the bottom showed a general increase with 

distance from shore and increasing depth. The lowest hardness values were 

measured in the northeast corner of the survey area.   

DISCUSSION

Although the geophysical survey of the EagleNest Point site in Round Bay did 

not reveal a relict oyster reef, the sedimentological assessment conducted in 

this study suggests that the site could be suitable location to lay substrate for 

future oyster reef restoration efforts. The assessment found a sand-to-silty 

sand bottom that could like support substrate such as shells or cement. The 

low sedimentation rate, weak currents, and low bottom-water particle 

concentrations measured at the site suggests little potential for siltation of the 

restoration site if substrate is installed. It is important to note, however, that 

this study was conducted over a short time period in the winter when sediment 

supply was low. Future efforts should focus on longer-term and detailed 

assessment of the site that includes sub-bottom profiling to locate the relict 

reef (Fig. 5a). Results of this study only suggest that the site would be 

suitable to support substrate for potential restoration. No assessment was 

made in this work as to whether water quality could support a viable reef on a 

seasonal-to-yearly basis. Additional studies would need to be conducted to 

answer this question. Long-term, persistent water-quality monitoring with 

unmanned systems like buoys could provide valuable data to this end. 

Additionally, studies focused on examining the EagleNest site during peak 

larval recruitment times of the Eastern oyster (Crassostrea virginica) (Fig. 5b) 

in spring and summer before making a determination of restoration viability 

(Roegner and Mann, 1995).

Grain size analysis of the surface sediments collected at the EagleNest site showed 

that the sediments collected were predominately sands > 63.5 mm in effective 

diameter. The highest silt percentages measured (0-13% by weight) were at sites 3, 4, 

and 7. All other sites were < 10% silt and all sites had < 5% clay (Fig. 4a). Data 

collected by the LISST-200X found low particle concentrations (< 30 ppm) with a mean 

particle size of ~ 125 mm (the lower limit of fine sand). Approximately 70% of the 

particles measured by the LISST-200X were 63.5 mm or larger with a median value of 

closer to 325 mm (medium sand) (Fig. 4b). These results and the low current velocities 

measured at the site suggest a low energy environment with limited saltation of sands 

but no significant resuspension of fine-grain sediments. Estimates of sedimentation 

rates at the site from the deployed sediment traps support this conclusion with an 

extremely low extrapolated sedimentation rate of 0.06 – 0.13 mm/year. 

SEDIMENTOLOGICAL ASSESSMENT

CONCLUSIONS & FUTURE WORK

• The geophysical survey and wintertime sedimentological assessment 

of the EagleNest Point relict oyster reef site conducted in this study 

suggests that the site is suitable for the laying of man-made substrate 

or other substrate to support oyster reef restoration efforts

• Prior to starting any oyster reef restoration effort at EagleNest Point, 

additional studies and a detailed assessment of the site should be 

conducted to include: sub-bottom profiling, long-term, persistent 

water-quality monitoring with unmanned systems and studies focused 

on larval recruitment of C. virginica in the spring and summer

Figure 4. (a) A ternary diagram based on Shepard (1954) showing sediment composition (% Sand, % 

Silt, % Clay) of the sediment grabs collected from the EagleNest site (Fig. 1). MATLAB script modified 

from Waite (2022). (b) Cumulative volume plot of the median particle size (1-500 mm) measured by the 

LISST-200X in near-bottom waters at the EagleNest site. Inset shows current velocities and directions 

measured at the site during the 1-week deployment of the Nortek ECO ADCP.    

Figure 5. (a) Midshipman 1/C Cory Routen, Midshipman 1/C Megan Gephart, and 

Midshipman 1/C Richard Hansen ‘working’ at the EagleNest Point site in Round Bay. (b) Shell 

of Eastern oyster Crassostrea virginica found in Santee Basin of the U.S. Naval Academy, 

Annapolis, Maryland held by Instructor Brianna Tracy. 
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