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Introduction  

 

One of The Nature Conservancy's (TNC) regional marine conservation program's goals is to 

significantly increase the population of oysters in the U.S. South Atlantic coastal systems to 

support fish habitat and production, maintain good water quality and mitigate shoreline erosion. 

The Conservancy is one of the few non-governmental organizations working in the marine 

environment at a regional level. By analyzing and presenting information at this broader scale, 

we can guarantee consistent methodologies and enable comparisons across the region. The 

project focused on (1) scientific monitoring of fish productivity around restored oyster reefs, (2) 

communication of results to key audiences across the U.S. South Atlantic region, and (3) 

continuation of in-water reef installations. The outcomes of these activities support the 

Conservancy's long-term goal of increasing the oyster population by 10% in the U.S. South 

Atlantic. 

The primary focus of this multi-year project was to develop and implement a regional fish 

productivity monitoring protocol that will document the connection between restored oyster 

reefs, important fish species and the marine food web. To date, fish productivity sampling in the 

South Atlantic has occurred on a sporadic, localized basis. There is a need to collectively define 

and test a fish productivity monitoring protocol that can be used on a larger scale, allowing for 

consistency and comparison of data. Our projectôs monitoring methodology builds upon 

approaches cited in the NOAA/TNC documents óA Practitioner's Guide to the Design & 

Monitoring of Shellfish Restoration Projectsô (Baggett et al, 2014).  

For two years starting in 2015, the Conservancy worked with our science research partners in 

North Carolina, South Carolina and Georgia to define a regional protocol for collecting species 

data at restored oyster reefs in the South Atlantic. Those partners included the University of 

North Carolina (UNC), South Carolina Department of Natural Resources (SC DNR) and 

University of Georgiaôs Marine Extension (UGA MAREX). Monitoring included collection of 

fish presence/absence data and sampling of invertebrate populations. Data collected at the 

restored reef sites was compared to data from control locations without reef structures. Nekton, 

aquatic animals that can swim and move independently of water currents, collected around the 

built reef sites included finfish, shrimp and crabs. The monitoring protocol developed during the 

project was a critical first step in helping fill the gap between oyster restoration and nekton 

productivity. 

Starting in the spring of 2015, the Conservancy supported quarterly monitoring of productivity at 

sites across the southeast. The monitoring continued through the winter of 2016. Funding from 

Boeing in South Carolina supported two years of monitoring at five existing Conservancy reef 

sites across North Carolina, South Carolina and Georgia. Boeing also support a third year of 

work dedicated to data analysis and publication development.   

The Conservancy is committed to communicating the outcomes of this monitoring project. Key 

audiences include state and federal natural resource agencies, funding organizations, technical 

partners, and key public constituencies, such as sports fishermen. One key communication 

priority is translating the monitoring results for incorporation in future monitoring projects and 

funding proposals. Significant federal funding for habitat restoration is focused on the potential 
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contribution to the life cycle of federally managed fish species. Often, oyster reef projects 

compete against other restoration efforts, such as dam removal or wetland restoration, for 

funding. The data available to demonstrate the value of restoration to nekton communities varies 

across project types and locations. Improving the scientific information on the direct and indirect 

use of restored reefs by commercially and recreationally important nekton could help increase 

the competitiveness of oyster projects.   

This document covers a variety of proven sampling techniques that can be used to capture nekton 

utilizing oyster reefs.  These techniques include drop nets, lift nets, gill nets, seine nets, habitat 

trays, and nook and cranny traps/shell bags all of which are covered in this document in detail. 

Different techniques were used at different sites with the goal of capturing as much nekton as 

possible around the Conservancyôs restored reef sites and adjacent controls.  Gill nets, seine nets, 

and nook and cranny traps were used in North Carolina; drop nets, gill nets, seine nets, and 

habitat trays were used in South Carolina; and lift nets and shell bags were used in Georgia.  A 

step-by-step breakdown of each methodôs strengths and limitations are covered to help 

practitioners determine which technique(s) would best suit their needs.  

 

Project Team: 

The Nature Conservancy  

Mary Conley, Southeast Marine Conservation Director  

Dr. Brian Boutin, North Carolina Director of Albemarle-Pamlico Program 

Aaron McCall, North Carolina Northeast Regional Steward 

Joy Brown, South Carolina Marine Program Manager  

Christi Lambert, Georgia Director of Coastal & Marine Conservation   

 

University of North Carolina  

Dr. Christine Voss, Professor & Research Associate  

 

South Carolina Department of Natural Resources Marine Resources Research Institute  

Dr. Peter Kingsley-Smith, Shellfish Section Manager  

Ben Stone, Shellfish Biologist 

 

University of Georgia Marine Extension  

Thomas Bliss, Director of Shellfish Research Lab 

 

  



5 

 

Overview of Methods 

A brief overview of several proven nekton sampling techniques will be discussed in this section 

along with their strengths, limitations, and lessons learned.  A list of materials are also included 

so that these methods can easily be replicated.  

Technique:  Drop Net      Project Manager: SC DNR  

Reef type:  Intertidal preferred  

Catch: All finfish and invertebrates within enclosed area 

Strengths:  Captures several size classes of finfish and invertebrates, known sample area 

Limitations: Requires two days to get one replicate sample, tide dependent 

Difficulty:   High 

Number of People: Minimum of 2 per net, 3 or more is recommended  

Description:  The drop net sampling method involves installing four or more sets of two 

aluminum poles, depending on net size, with brackets. For example, 5 poles in front (seaward) 

and 5 in back (landward) spaced 5 meters apart around a known sample area of 5 x 20 meters.  

Drop nets can be used simultaneously at experimental and control plots and nets are set up at low 

tide the day before sampling is to occur (Figure 1). The custom made brackets have pre-drilled 

holes attached to the top of each pole, through which pins are placed to hold the net in place until 

they are released to deploy (drop) the net.  Brackets should be about 1.7 meters above the ground 

or can be taller, if necessary, depending on water depth at high tide.  Our net is made of 0.64 

centimeter mesh and is 2.4 meters with 1.27 centimeter foamcore float line on top and lead line 

on the bottom edges.  This net is sufficiently deep enough during typical high tides to ensure that 

the top will float atop the water surface and the lead line will stretch to remain on the bottom to 

ensure that no organisms will escape once the net is dropped.  The float line of the net is zip tied 

to the brackets, then the net is placed within the brackets and held up by cotter pins attached to a 

trip line.  Typically, two trip lines are used, one for the back (landward) poles and one for the 

front (seaward) poles (Figure 2).  Nets are dropped at high tide via kayak by pulling the trip 

lines.  Personnel enter the net with dip nets collecting all finfish and invertebrate samples once 

the tide drops low enough (Figure 3). The net and poles are removed after sampling. 

Lessons Learned:  It is highly recommended that samplers stay with the net after it has been 

dropped to ensure that it is protected from large boat wakes or other disturbances that may cause 

part of the net to come down and release trapped nekton. 

Materials: 

¶ Ten 3 meter tall aluminum poles with pre-drilled holes for brackets (per net) 

¶ Ten brackets to hold net that can be attached to aluminum poles (per net) 

¶ Cotter pins (10 per net) 

¶ Trip lines (2 per net) 

¶ Zip ties 
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¶ Knotless Seine, 0.64 centimeter square delta mesh, 2.4 meters deep with 50 pound 

leadcore and 1.27 centimeter foamcore 

¶ Heavy duty trash can to transport and store net 

¶ Dip nets and buckets to collect and store samples  

 

 

Figure 1  Drop net set up at low tide around the control plot the day before sampling 

occurred in South Carolina.   
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Figure 2  Biologists tripping the drop net by kayak at high tide in South Carolina.  
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Figure 3 Sampling a reef plot in South Carolina after the net has been dropped and tide 

has lowered.  
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Technique:  Lift Net      Project Manager: UGA MAREX 

Reef type:  Intertidal preferred 

Catch: All finfish and invertebrates within enclosed area 

Strengths:  Captures several size classes of finfish and invertebrates, known sample area 

Limitations: Requires two days to get one replicate sample, tide dependent 

Difficulty:  High 

Number of People: Minimum of 2 per net, 3 or more is recommended 

Description:  The bottomless ñlift netò (Wenner et al. 1996) used was 5 x 3 x 3 meters made of 

3.175 millimeter Delta mesh (Memphis Net and Twine) that have a lead line weighted base that 

was staked with 20 centimeter stakes in half meter increments around a portion of the living 

shoreline, natural reef and mud flats. Nets are connected to ten 3.5 meter PVC poles with 90o 

fittings at the top, using 3.175 millimeter braided nylon rope and attached to aluminum pole, >5 

meters from net site, through an eyebolt.  Net should be set up at low tide (Figure 4) and raised at 

high tide the following morning after sunrise (Figure 5).  The nets remained raised until the 

subsequent low tide exposes the substrate, at which time the nets were lowered and all trapped 

organisms are collected. 

Lessons Learned:  The footprint of this net can be increased, but would require more personnel 

to set up, especially in muddy sites.   

Materials 

¶ Ten 3.5 meter PVC poles 

¶ 3.175 millimeter braided nylon rope 

¶ 5 x 3 x 3 meter 3.175 millimeter delta mesh net with leadcore 

¶ 20 centimeter stakes are recommended for every half meter of net 
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Figure 4 Lift net set up prior to sampling in Georgia. 
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Figure 5 Lift net after it has been lifted and sampled in Georgia. 

  


