
 
PDE-FMRP-Method (11/20/2017)  Page 1 
 

PARTNERSHIP FOR THE DELAWARE ESTUARY 
Science Group 

 
 
 
 
 
 
 
 
 
 

 
Qualitative Freshwater Mussel Survey 

Date Prepared: 11/17/2017 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
Prepared By:  __ Kurt Cheng_____________  
 

             
 
 
 
Suggested Citation: Cheng, K. 2017. Qualitative Freshwater Mussel Survey. Partnership for the 
Delaware Estuary. PDE FMRP Method No. 05. 6pp.              
 



 
PDE-FMRP-Method (11/20/2017)  Page 2 
 

Qualitative Freshwater Mussel Survey 
Partnership for the Delaware Estuary (PDE) Freshwater Mussel Recovery Program Method  
Kurt Cheng 
 
Description 
This Freshwater Mussel Recovery Program Method (FMRPM) describes the general conduct of a 
qualitative freshwater mussel survey. This type of freshwater mussel survey aims to 
qualitatively assess the current status of freshwater mussel populations in an area of interest. 
Both live mussels and dead shells are targeted during these surveys to provide evidence for the 
existence of current and past mussel populations. Efforts are tailored to habitat conditions to 
maximize the probability of detecting freshwater mussels. Results from a qualitative freshwater 
mussel survey may be used to warrant further investigation such as a quantitative survey. 
 
Summary of Approach 
The general approach is to access an area of interest and survey through appropriate methods 
(wading, walking, snorkeling etc.) with efficiency to maximize areal coverage. The goal of a 
qualitative freshwater mussel survey is to assess whether an area of interest currently or 
previously supported freshwater mussels. Surveyors generally detect mussels visually and 
identify species in the field. Survey efforts are adapted to the type of habitat to be surveyed 
and surveyors may employ different techniques to maximize efficiency. 
 
Equipment 
Polarized Sunglasses 
Stopwatch/ Timing device 
Small screen sieve (<5 mm opening) 
Scoop 
Waders 
Snorkel 
Diving Mask 
Swim fins 
Wetsuit 
Kayak 
Kayak Paddle 

Personal Flotation Device 
Clam Rake 
Datasheet 
Pen 
Clipboard 
Camera 
Freshwater Mussel Guide 
Handheld GPS unit 
Collection Bag 
Scientific Collection Permit* 
* - optional 

 
 
Procedures 
1. Site Selection and Access 
 

1.1 Site Identification 
 
In order to conduct a qualitative freshwater mussel survey, a specific area of interest 
must be identified. A desktop analysis using mapping software such as Google Maps 
or ArcGIS can aid in this process. Different types of water bodies may be targeted 
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including, but not limited to, main channels, tributaries, reservoirs, and 
impoundments that may have had historical linkages or were stocked with fish. 
 

1.2 Site Characterization 
 

To determine the appropriate areas to be surveyed, gages managed by the United 
States Geological Survey (USGS) may be consulted for information such as water 
conditions. Land use information from mapping services and water conditions from 
stream gages can provide insight on site characteristics. Examples of site characteristics 
that influence a survey include salinity (freshwater mussels will not occur in brackish 
waters), water level, access for entry and exit, as well as feasibility of mussel detection. 
Mussel detection during a survey is influenced by water depth, shoreline development 
(e.g. landscaped, hard structure, restricted access), and unsafe conditions that prohibit 
sampling (swift current, water depth, field hazards). 
 
1.3 Access Points 
 
After identifying all areas to be surveyed, surveyors shall compile a list of entry and exit 
points for surveys. To maximize efficiency of the survey, key hydrological features 
should be targeted (e.g. river confluence, undisturbed headwaters, and outfalls). As site 
characteristics and access point conditions change, best practices for ensuring 
productive survey efforts include identifying multiple access points and techniques to 
survey areas of interest. 

 
2. Qualitative Survey 

 
2.1 General Survey Guidelines 
 
Each qualitative survey technique shall be designed to maximize detection of dead shells 
as well as live freshwater mussels, if any are present. These techniques are explained in 
methods 2.1-2.4. Freshwater mussels can live within all areas of a water body which 
warrants qualitative field surveys to be opportunistic and probabilistic in their design. 
Efforts should be swift when shells and mussels are not found and shall be more 
detailed when shells or mussels are found to increase the detection of rare species. If 
juvenile mussel detection is desired, sediment samples may be scooped into a small 
sieve. To cover significant area, suitable habitat is targeted during surveys. As an 
example, long runs with loose sand will be surveyed with a lower intensity compared to 
a stream bank with stable substrate. Flood plains are also surveyed for dead shells of 
past populations or for aggregations such as shell middens, which are commonly formed 
from mussel predators. Areas such as outfalls and depositional areas are targeted due 
to their tendency to aggregate dead shell.  
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2.1.1 Shoreline & Stream Bank Survey 
This survey technique involves walking along the edge or perimeter of a water 
body such as a shoreline and visually searching for live mussels that may have 
washed ashore or are otherwise emersed from the water. This may be most 
effective in tidally influenced areas or after severe weather events. Dead shells 
may be found due to shorelines and stream banks erosion exposing buried shells. 
Additionally, dead shells may aggregate on land after floods, due to currents, or 
due to biological activity (e.g. shell middens created by predators). Care should be 
taken to traverse the floodplain where possible and to equally assess both sides 
of a stream bank or equal coverage of a pond/lake perimeter where applicable.  
  
2.1.2 Wading Survey 
 
Wading for mussels within a creek or other shallow body of water is best paired 
with polarized sunglasses or even a diving mask to visually detect live mussels in 
situ. Often, mussels will aggregate in specific habitats (e.g. stream banks, riffle 
areas) and may only be detected if surveyors are directly next or above the bed. 
Tools such as clam rakes may also be useful when wading to quickly survey sandy 
runs or pools that may be too deep to wade through. Because wading involves 
disturbing the benthic layer of a water body, surveyors shall move upstream to 
avoid cloudy water impacting visibility. If surveys are performed in a water body 
with little to no flow, surveyors should move slowly to avoid re-suspending 
sediments. When surveys must be performed in waters with high turbidity and 
low visibility, tactile searches may be necessary. When wading, surveyors shall 
exercise care to limit disturbance to the benthic habitat. 
 
2.1.3 Snorkel Survey 
 
Snorkel surveys are the most resource intensive survey technique but greatly 
increase the probability of detecting mussels. Snorkel surveys are best utilized in 
specific types of waters to be assessed as well as weather and environmental 
conditions (e.g. temperature, depth, water quality, and visibility). When 
applicable, multiple surveyors shall spend equal time surveying different sections 
of waters such as the left descending bank, right descending bank, and center of a 
water body. In flowing waters, snorkelers shall have one spotter at the minimum 
for safety. In tidal waters, snorkel surveys shall be limited to ebb tides and utilize 
a safety vessel. Surveyors shall stay in shallow areas no deeper than their own 
height and don buoyant wetsuits with swim fins. Snorkel surveyors shall rely on 
tactile and visual detection of mussels.  
 
2.1.4 Kayak Survey 
 
Kayaks or other floating vessels may be useful to survey an area for freshwater 
mussels. Often, these surveys are visual and may utilize tools such as a clam rake 
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to search deep waters below an arm’s length. Those aboard floating vessels shall 
don personal flotation devices. If surveying a pond or lake, surveyors shall spend 
equal time surveying the perimeter of the water body. Critical areas such as 
outfalls and shallow bars should be targeted. Where applicable, kayak surveys 
may be integrated with snorkeling and wading techniques provided surveys, 
timing, and observations are treated separate based on technique. If floating 
down a river or creek, surveyors shall spend equal time on the left descending 
bank, right descending bank, and center of the water body. 

 
2.2 Data Collection 
 
Live mussels shall be identified, recorded, photographed, and returned to their habitat. 
If desired, record shell length following FMRPM-03. Dead shells are identified, recorded, 
and may be collected as voucher specimens if surveyors possess appropriate collecting 
permits. Collection bags can be used to facilitate collection. 
 
Qualitative surveys are timed events that utilize multiple surveyors at a time. The survey 
effort is reported as “person hours” which is calculated by the following equation:  
 
Person Hours = # of Surveyors*Survey Duration 
 
Regardless of survey observations, surveyors shall record all relevant information for the 
survey following the datasheet (Appendix A). A GPS unit shall be used to log the precise 
latitude and longitude in decimal degrees for entry points, exit points, and locations 
where dead shells and live mussels were observed for future mapping purposes. 
 
2.3 Additional Site Characterization 
 
Surveyors should note observed physical habitat qualities to help inform future 
restoration work as well as provide context for mussel observations or lack thereof 
following FMRPM-02. Water quality monitoring may be incorporated and should follow 
FMRPM-04. 
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☐ Mud/Clay 

☐ Silt 

☐ Sand 

☐ Gravel 

☐ Boulders 

☐ Bedrock 

☐ SAV 

☐ Fallen Trees 

☐ Bank erosion  

☐ Storm water scour 
 

 
Appendix 

Freshwater Mussels: QUALITATIVE SURVEY 
 

Complete one datasheet for each stream REACH (or area) surveyed 

 

Mussel Species Abbreviation Key (Other mussels shall be written in full) 

AI – Anodonta implicata LC – Lampsilis cariosa LO – Leptodea ochracea NM – No Mussels Found 

EC – Elliptio complanata LN – Ligumia nasuta PC – Pyganodon cataracta UN – Unknown Mussel 

 
Mussels Found (if applicable)              |-----------------These are TALLYS or SUMS-----------------| 

Species Sediment Type Live Double 

Valve 

Single 

Valve 

Fresh Dead Notes 

       

       

       

       

       

       

       

NOTES (coordinates of specimens, mussel habitat; depiction of area): 
 
Habitat Qualities                                              Suitable Habitat Why/Why Not?                                                        
Depiction of Area 
 

 
 

Project Name: Date: Site: Sub-site: 

Time Begin: Time End: Personnel: 

Coordinates (Decimal °) 

 

START:                                                  N                                              

W 

Coordinates (Decimal °) 

 

END:                                                 N                                             

W 


