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Project Title: eDNA Monitoring in the Upper Mississippi River 
 
Lead Author, Agency, Contact Information: US Fish and Wildlife Service, Jenna Bloomfield, 
Jenna_Bloomfield@fws.gov 
 
Participating Agencies: USFWS 
 
Location of Activities: St. Croix River, Minnesota River, Chippewa River, Mississippi River 
(Pools 8, 16, 17), Wisconsin River, Skunk River 
 
Statement of Need: 
Environmental DNA (eDNA) is an important monitoring tool for invasive carp, particularly in 
areas of lower density such as above Pool 15 in the Mississippi River. Through regular eDNA 
monitoring across years in certain pools and tributaries, we can evaluate trends in invasive carp 
DNA detection, which may serve as a first line of surveillance to give evidence to potentially 
increasing carp presence in sampled areas of the UMR. Historically, eDNA sampling has been 
used as an adaptive surveillance method in the UMR. Areas are monitored for several years until 
positive detections begin to increase, which has then coincided with an increase in physical 
efforts and telemetry in those areas. As traditional efforts increase, eDNA monitoring shifts to 
new areas further upstream to keep on the front of early invasion and population establishment. 

In 2023, a period of prolonged flooding in the UMR caused the mass migration of Invasive carp 
from the IMZ to Pool 5a, where they were largely impeded from further movement by Lock and 
Dam 5. Many of these individuals remained in pools well above the IMZ (e.g. pools 11-5a) after 
the floodwaters receded. Given the influx of invasive carp to the region in 2023, and the 
telemetry and physical netting surveillance now occurring, locations below Lock and Dam 5 
were no longer considered the invasion front and therefore the application of eDNA sampling is 
best utilized upstream of this point starting in 2024. 

Genetic tools for species detection are relatively new compared to traditional gears. Methods for 
detecting species through eDNA sampling are continually evolving as technology and 
procedures advance. Research studies to help with advancing and improving methods should be 
conducted as opportunities arise to maximize utility of this tool for invasive species detection. 

Project Objectives: 
1) Monitor for invasive Carp eDNA, as part of an adaptive long-term monitoring strategy, in 

targeted backwaters and tributaries of the UMR, at the request of state managers.  
2) Inform managers of potential trends in invasive carp presence and provide data to support 

the prioritization of backwaters and tributaries to target with traditional capture methods 
and tagging efforts. 

3) Conduct research studies to refine detection probability and optimal sampling design of 
eDNA sampling in the UMR. 

 
Project Highlights: 

• USFWS collected 424 eDNA water samples across three Mississippi River tributaries. 
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• The Chippewa River was a newly sampled tributary in 2024. 
• 1,312 samples were collected in support of an eDNA Method Comparison study. 

Methods: 

In 2024, to address objectives 1 and 2, eDNA samples were collected from three tributaries of 
the UMR in the spring when water temperatures were conducive to potential invasive carp 
presence for staging or spawning. In the Chippewa River in May, two sites were sampled – site 
one is a backwater habitat in the lower reaches near Durand, WI and the second site is just 
downstream of the Bells Dam in Eau Claire, WI. Since no flow was expected at the first site, 
samples were collected in a uniform grid at a density of 1 sample/2500 m2 for a total of 60 
samples. The second site was a flowing channel, and samples were collected along each 
shoreline at 1 sample/50 meters for approximately 1.5 km, for a total of 62 samples. Similarly, 
two sites in the St. Croix River were sampled in mid-May, the first was an off-channel 
backwater-like habitat with low flow and the second a flowing channelized area. The first site 
was near the Stillwater Boom Site in Stillwater, MN. Here 104 samples were collected in a 
uniform grid. At the second site, located just downstream of the St. Croix Falls Dam in St. Croix 
Falls, WI, 80 samples were collected, uniformly spaced on both shorelines for a distance of 2 
km. Lastly, one channelized site was sampled on the Minnesota River below the Granite Falls 
Dam in Granite Falls, MN in late May. At this location 80 samples were collected and uniformly 
spaced on both shorelines for a distance of 2 km.  
 
All sampling and preservation procedures for these monitoring samples followed the USFWS 
Quality Assurance Project Plan (QAPP 2024). Field blanks were taken in addition to regular 
monitoring samples. Field blanks are a quality control measure and are not included in reported 
results. All samples are analyzed for the presence of carp eDNA with three marker sets: Silver 
Carp only, Bighead Carp only, and non-specific invasive carp. The non-specific invasive carp 
marker set can detect either Bighead Carp or Silver Carp but is not specific enough to say which 
species of the two. This is reported as a non-specific “Invasive Carp” detection. If both species-
specific markers are detected in a water sample, it is reported under the "Bighead AND Silver" 
category. Results of eDNA sampling in the UMR were reported as positive/negative for invasive 
carp DNA. Results were provided to the partner state(s) in the form of sampling summaries with 
accompanying maps, and then posted online. 
 
To address objective 3, USFWS La Crosse FWCO and the Whitney Genetics Lab conducted a 
methods comparison study in 2024 to compare water collection and processing methods for 
Bighead and Silver Carp eDNA detection. Using acoustic telemetry data, in addition to historical 
eDNA detection, capture, and observation data, three backwaters and two tributaries were 
selected for this project which represented sites regularly occupied by invasive carp in the spring: 
Bluff Slough in Pool 8, Credit Island backwater in Pool 16, and Cleveland Slough in Pool 17, the 
Wisconsin River below Prairie Du Sac Dam and the Skunk River. Backwater sites were targeted 
in this project because telemetry data of tagged invasive carps show predictable congregations in 
backwater habitats during the spring across multiple pools and across years. This helped ensure 
that DNA was present at the targeted sites, which was important because the comparison 
between methods was contingent upon the presence of positive DNA detections. In addition to 
backwater sites, two tributary sites were also sampled because invasive carps in the UMR utilize 
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tributaries in the spring for spawning activities, which maximizes the likelihood that eDNA was 
present at the sites sampled for method comparison. Two experimental methods were utilized in 
addition to the current collection and processing method described in the Region 3 Bighead and 
Silver Carp eDNA Monitoring Program Quality Assurance Project Plan (USFWS 2024). Data 
collection occurred in spring 2024 and a final report was completed in January 2025.  
 
Results and Discussion:  

In the Chippewa River, of the 122 samples collected across two sites, no invasive carp DNA was 
detected (Figure 1). This was the first year that eDNA water samples were collected in this river. 
The water temperature was 66 F at the downstream, backwater site and 63 F at the upstream, 
channelized site. All samples were collected just before a rain event, however river levels were 
not elevated at the time of sampling. A little over two months after sampling, one Silver Carp 
was captured by an angler below Dells Dam and an additional Silver Carp, with an acoustic tag, 
was detected on a receiver located six miles downstream of Dells Dam from mid-July to late-
August. There was a large rise in the mainstem Mississippi River hydrograph in early July that 
may have triggered movement in to the Chippewa from the Mississippi River after eDNA 
sampling had already been completed.  

In the St. Croix River, of the 184 samples collected across two sites, Silver Carp DNA was 
detected in one sample (Figure 2). This occurred at the downstream, off-chanel site, which is 
consistent with past sampling years and gives evidence to a static low-level population in that 
system. The water temperature at this location was 72 F. There were no positive DNA detections 
at the upstream, channelized site. Water temperature there was 67 F and river levels in this 
system were receding from high water at the time of sampling and had already fallen below 
action stage.  

In the Minnesota River, of the 80 samples collected, no invasive carp DNA was detected (Figure 
3). This was the second year that eDNA water samples were collected at this site and results 
were consistent bewteen years giving evidence to a low or non-existent population ustilizing that 
portion of the river. The water temperature was 65 F at the time of sample collection and water 
levels were at action stage, slowly receding from prior flooding. 

Results from the methods comparison study will be made available to partners once completed. 

Recommendations: 

La Crosse FWCO plans to continue to collect eDNA water samples for invasive carp detection 
at two sites on the St. Croix River. Similarly, we also plan to continue collecting eDNA water 
samples from the Minnesota River. The past two years of sampling at the site downstream of 
the Granite Falls Dam has resulted in no DNA detections. Because this site is over 250 miles 
from the confluence with the Mississippi River, we propose moving, or adding, effort 
downstream in the Minnesota River to a site at the confluence of the Blue Earth and Minnesota 
Rivers in Mankato. This confluence may be an attractive spawning location if invasive carp are 
using the Minnesota River and would not require them to travel as far as the Granite Falls 
Dam. 
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Additionally, the La Crosse FWCO may also collect invasive carp eDNA monitoring program 
samples from backwater locations upstream of Lock and Dam 5 starting in 2025. With the 
methods study complete, the sample capacity that had been dedicated to research in 2024 may 
now return to monitoring effort in 2025. Up to four hundred samples (number of sites depends 
on the size) may be taken based on the interest of state partners (MN and WI combined) to 
monitor for invasive carp presence. Given the influx of invasive carp to the region in 2023, and 
the telemetry and physical netting surveillance now occurring, locations below Lock and Dam 
5 are no longer considered the invasion front and therefore the application of eDNA sampling 
is best utilized further upstream. La Crosse FWCO proposes that eDNA be used above Lock 
and Dam 5 to help locate new areas of congregation of fish that may have passed this dam in 
2023 and remained above. It is recommended that this effort, if utilized, be implemented in 
areas where other surveillance is not occurring to increase surveillance across the upper pools, 
such as Pools 2-4.  
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Tables and Figures:  

Figure 1. Detection results for Invasive carp eDNA sampling in the Chippewa River in 2024. 
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Figure 2. Detection results for Invasive carp eDNA sampling in the St. Croix River in 2024. 
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Figure 3. Detection results for Invasive carp eDNA sampling in the Minnesota River in 2024. 
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