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I.Introduction 
This project involved collaboration between the University of MN- Duluth, the City of Duluth, the MPCA, 
and a new Citizen Science/Crowdsourcing collaborative to develop quantitative and semi-quantitative 
protocols for assessing the biomass of periphyton (algae attached to rocks) during summer in Duluth 
Area trout streams for use by professional aquatic scientists and by citizen scientists. Traditional 
techniques based on chlorophyll-a and organic matter from rock scrapes (adapted from EPA and USGS) 
were combined with Visual Assessment techniques developed and well vetted in New Zealand and 
Montana. Summer 2018 and 2019 measurements established baseline conditions for trout streams 
currently being assessed as part of a State led WRAPS (Watershed Restoration and Protection Strategy) 
demonstration project for Duluth’s 43 named streams. In addition, historical periphyton data generated 
by federal and university research projects over the past 20 years were compiled and summarized to 
allow for a first assessment of the temporal and spatial patterns in wadeable stream algae in the region. 
The Visual Assessment tools were tested for potential use in a new citizen science and crowd sourcing 
collaborative in the western Lake Superior region promoting participatory public engagement to 
improve watershed and water resource understanding and stewardship in the Lake Superior 
Basin.  Results and protocols are described and disseminated to the public and stakeholder groups via 
the LakeSuperiorstreams.org website. 

 
Overall Project Objectives 
1. Generate baseline quantitative (epilithic algal biomass/m2 of rock substrate) and semi-quantitative 
(visual assessment index and images) periphyton data from designated trout streams in the Duluth Area 
in summer 2018-9 for use by MPCA and MDNR in assessing the condition of these streams and for 
potential inclusion in the State’s water resource assessment process.  

2. Develop and field test an attached algal biomass index (epilithic [rock substrate] periphyton) for use in 
Lake Superior Basin trout streams adapted from existing federal (EPA, USGS), international (New 
Zealand), and state (Montana, California) protocols for wadeable streams and lakeshores. It will build on 
a prior MLSCP funded project for the Superior shoreline. 

3. Compile and report to the State comparable historic attached trout stream algae data collected since 
1996 by EPA-MED and NRRI/UMD scientists along with 2017 data for MPCA and MDNR to use in 
determining temporal  trends, comparing streams, and examining longitudinal changes within several 
trout streams having a gradient of watershed land use and land cover. 
 
4. Promote a new tool for use by citizen scientists in the western Lake Superior region, especially the St. 
Louis River RiverWatch community (serving ~ 800 students each year).  The sites established for testing 
the tool will be drawn from a newly created set of CrowdHydrology.org in Duluth sites (within a national 
USGS network) that was funded by MLSCP in collaboration with MPCA’s current Duluth Metropolitan 
Area WRAPS project for protecting Duluth’s urban trout streams.   

5. All data and information, and its rationale will be made available via tabulations, map-based data 
finders, and narrative statements on the LakeSuperiorStreams.org for use by partner outreach 
professionals (MN and WI Sea Grant, LS NERR, UMN-Extension, MPCA, MDNR, RSPT, et al.) in helping 
people better understand how streams “work”, and how negative impacts on habitat and aquatic 
organisms and water quality can result from inadequate land use planning and implementation. 

 

  

http://www.lakesuperiorstreams.org/
http://fdltcc.edu/academics/outreach-programs/st-louis-river-water/
http://fdltcc.edu/academics/outreach-programs/st-louis-river-water/
http://www.crowdhydrology.org/
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II. Work Completed 
 

A. Outcomes for Objectives 1 and 2: Field Sampling-baseline algal biomass measurements and 
visual assessments 

Site Selection 

 

FIGURE 1. MAP SHOWING THE LOCATION OF PERIPHYTON SAMPLING LOCATIONS IN 2018 AND 2019. 

Sites were selected based on several considerations including allowing safe access to a 
wadeable section of the stream at a riffle/run reach and consisting of primarily cobble or small 
boulder substrate. Other factors included location of nearby streamflow gaging station or 
Crowd Hydrology site. Some sites (Amity, Chester, Miller and Tischer) were selected because 
algal biomass measurements were made in the 1990s and 2000s by University of Minnesota-
Duluth and US Environmental Protection Agency researchers. All of the watersheds are 
included in the Duluth Urban Area Watershed Protection and Restoration Plan (2018).  In 
addition, most of the watersheds sampled are listed as having one or more impairments 
(www.pca.state.mn.us/sites/default/files/wq-iw10-11b.pdf).  
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Field Methods 

A Hydrolab MS5 or YSI 85 was used to measure stream temperature, dissolved oxygen and specific 
conductivity (µS/cm@25oC). Grab samples of water were collected and analyzed for turbidity (SM 2130 
B) then frozen for later analysis of total phosphorus and nitrogen (SM 4500 P and 4500-NO3, 
respectively). 

Three randomly selected cobble to small boulder sized rocks from each transect were placed into a 
shallow pan. A 40 mm diameter sampling chamber (5 cm long section of PVC pipe fitted with a neoprene 
collar; Figure 2) was placed on the upper portion of the rock and the biofilm was removed with a brush. 
Long algal filaments were collected using a forceps. The loose material was then rinsed into an opaque 
brown bottle and stored at 4oC and processed within 24 hrs. In 2018 an assessment of biomass 
variability was made by collecting 3 rock scrubs each from 3 different transects with each sample 
analyzed separately (area per scrub = 0.0013 m2). In 2019 only one transect was sampled and three 
scrubs were composited into one sample (area per composited sample = 0.0039 m2). Samples were 
processed back in the laboratory for organic matter content (OM also called ash free dry weight or 
AFDW) and chlorophyll-a (Ruzycki, et al. 2015).  

Figure 2. Images showing how periphyton were collected using forceps for removal of long algal filaments and 
with a 40 mm diameter template and brush.  

  
 

Samples for algal identification were collected randomly from rocky substrates and preserved in Lugol’s 
Iodine solution. Each sample was scanned to determine the dominant algal genera. 

A visual assessment of algal growth was performed during each site visit. A modified version of the 
USEPA Rapid Bioassessment protocol 
(http://water.epa.gov/scitech/monitoring/rsl/bioassessment/ch06main.cfm; Section 6.2) was used to 
assess algal growth across the channel. Algal coverage was categorized as in Table 1 noting algal mat 
thickness and color as well as filament length (see APPENDIX A – Field data Sheet). Percent algal 
coverage was estimated for each transect.  

 

 

 

http://water.epa.gov/scitech/monitoring/rsl/bioassessment/ch06main.cfm
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Table 1. Categories used to describe 
periphyton growth. 

0 no microalgae present 
1 algae present but not visible 
2 < 1 cm 
3 1-5 cm 
4 5-20 cm 
5 > 20 cm 

UD undetermined 
D dry 

 

Photographs were taken across the stream channel and at several locations underwater along the 
transect.  

The 2018 sampling season was shortened due to the late spring and minimal spring runoff (in terms of 
flow), followed by frequent large rain events. We were able to collect samples from late June through 
early August but large rain events in mid-June and early July prevented us from sampling to the extent 
we had planned.  Ideally, we avoided sampling at least a week, preferably two, after large rain events to 
allow the algal biomass to recover sufficiently.  High stream flows can scour the stream bottom and 
wash algae downstream. A period of extremely low flows then occurred in July which also limited algal 
habitat and our sampling. Our plan was to sample in 10-12 Duluth Area streams with multiple locations 
(upper and lower reaches). We were able to sample upper and lower reaches on Amity once and upper 
and lower reaches on Keene Creek on two separate days in 2018 (Table 2). Lester, Mission and Miller 
were only sampled once in 2018. The Lester River location consisted of large boulders and bedrock 
which we could not sample using our rock scrub technique and the Mission Creek location was in a 
depositional zone with small cobbles, gravel and sediment.  The Miller site near Lake Superior College 
was also only visited once. We had hoped to also locate a lower Miller Creek site but were unable to find 
a reach that fit our site selection criteria.  

Table 2.  Stream sites assessed for this study. The MPCA site IDs are those used to identify those locations with 
water quality data (www.pca.state.mn.us/quick-links/eda-surface-water-data). In-stream gages are funded by the 
City of Duluth for the Lake Superior Streams web site (lakesuperiorstreams.org). The Miller Creek in-stream gage is 
maintained by Lake Superior College. The crowd hydrology (CH) staff gages are deployed for the Citizen Science 
Crowd Hydrology project (lakesuperiorstreams.org/citizen/crowdhydrology.html). Note that Miller Creek, Lester 
River and Mission Creek were visited once in 2018 but sampling locations did not fit site selection criteria.  

Stream MPCA Site 
ID Stream Gage 2018 Sample 

Dates 2019 Sample Dates 

Lester S007-812 none 7/18  -- 
Miller S006-270 In-stream and CH 6/27 -- 

Mission -- none 7/31 -- 
Amity (upper) S006-291 none 6/14 -- 
Amity (lower) S001-757 In-stream and CH 6/14 and 7/18 5/30, 6/13, 6/26, 7/11, 7/24 

Chester S007-180 In-stream and CH 6/27 and 8/9 5/30, 6/13, 6/26, 7/11, 7/24 
Keene (upper) S007-323 CH   6/27 and 8/7 -- 
Keene (lower) S016-049 CH   7/10 and 8/9 5/30, 6/13, 6/26, 7/11, 7/24 

Kingsbury S004-952 In-stream and CH 7/10 and 8/9 5/30, 6/13, 6/26, 7/11, 7/24 
Knowlton S016-050 CH   7/10 5/30, 6/13, 6/26, 7/11, 7/24 

Tischer S004-364 In-stream and CH 6/27 and 8/7 5/30, 6/13, 6/26, 7/11, 7/24 
 

http://www.pca.state.mn.us/quick-links/eda-surface-water-data
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Our sampling plan shifted slightly for the 2019 season. Because we were unable to find any relationship 
between areal biomass measurements and our visual assessments, we decided to sample six of the sites 
(lower Amity and Keene, Knowlton, Kingsbury, Chester and Tischer) approximately every two weeks to 
better characterize changes in biomass and community composition over the growing season (Table 2).  
Fortunately there were no large precipitation events from late May through the end of July and we were 
able to sample all six sites at least 5 times. As in 2018, sonde measurements, algal biomass, a visual 
assessment and samples for algal identification were collected. We also collected water samples for 
total phosphorus and nitrogen. Chester and Keene Creeks were also sampled in early August. Chester 
samples were collected for a stream “walk” on 8/8/2019 from Toledo St to the 4th Street Bridge to see if 
any dense algal growth was present. Keene Creek was visited in mid-August in response to observations 
of dense growth made by Todd Carlson (City of Duluth).  

B. Outcome 3: Historical Data Compilation 

There were a number of research projects in the 1990s and 2000s that collected some form of 
periphyton biomass data from streams in Northeastern Minnesota, particularly north shore streams. 
Most of the work in the 1990s came from Dr. Ann Hershey and her students in the Biology Department 
at UM-Duluth. Some of the pertinent, unpublished data from these projects was housed at NRRI and 
therefore easily accessible.  The US EPA Mid-Continent Ecology Division also performed a number of 
area stream studies during this time period but no algal biomass data were published.  We were able to 
obtain some periphyton data from Dr. Jo Thompson (retired; USEPA-MED).  

In 2008-2011 a MN Lake Superior Coastal Program funded project assessed the effect of stream 
restoration projects on stream biota (Axler and Brady, 2013). Some biomass data were collected along 
with fish and benthic macroinvertebrates.  

A literature search was conducted to locate other sources of data and a bibliography listing pertinent 
reports and publications is in Appendix B.    

C. Outcome 4: Citizen Science Tool 

Our main objective was to determine if visual assessments, or qualitative measurements, of stream 
biomass corresponded to our quantitative measurements.  This was key in developing a useful citizen 
science tool.  We performed both the quantitative and visual assessments during each site visit. Our 
rationale was that if a good relationship between the two methods was found then the VA method 
could become a useful tool for assessing stream health. However, we were unable to reliably predict 
areal biomass using our VA method (see Outcome 3 Results) and as a result, unable to involve schools or 
citizen scientists in the testing of this method.   

D. Outcome 5: Share Results 

All of the water quality data (field and nutrient data) collected in 2018-19 were submitted to the MPCA 
EQuIS data archive.  This process involves the submittal of project and location establishment forms. A 
few of our sampling locations were not currently established sites so GPS coordinates along with a 
location description were submitted.   

While the MPCA Environmental Data Access website does contain biological data (water column 
chlorophyll, fish and macroinvertebrate data) there are currently no periphyton biomass data.  Jesse 
Anderson (MPCA Duluth) indicated to us that the agency is beginning to gather some periphyton data 
using USGS methodology and data collected for this study could potentially be incorporated into the 
MPCA dataset if collection methods are similar.   
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A stream periphyton page was developed for the Lake Superior Streams website 
(www.lakesuperiorstreams.org/understanding/duluthperi.html). A brief summary of results is presented 
as well as a link to this report.  

 

III. Results and Discussion 
  
A. Outcomes 1 and 2 
 
 Water quality 

Water quality data collected in 2019 are shown in Table 3 (the entire 2018-2019 water quality dataset 
including nutrient data from the 2019 snow melt are shown in APPENDIX C).  These water quality data 
were submitted to the MPCA EQuIS program.   

http://www.lakesuperiorstreams.org/understanding/duluthperi.html
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Table 3. Water quality data from sample sites in 2019. 

 Stream 
Date 

Sampled Time Water 
Temp (°C) LDO % LDO 

(mg/L) 
Spec Cond 

(µS/cm) 
TP 

(ppb) 
TN 

(ppb) 
Turbidity 

(NTU) 

Amity Creek 5/30/2019 11:00 13.5 83 8.7 208 17 349  

 6/13/2019 9:45 -- -- -- -- 13 362  

 6/26/2019 10:45 16.5 97 9.5 301 15 407 1.6 

 7/11/2019 11:20 18.9 100 9.2 315 10 404  

 7/24/2019 10:50 20.5 98 8.8 347 7 302  
Chester Creek 5/30/2019 11:30 14.0 97 10.0 782 13 391  

 6/6/2019 9:40 -- -- -- -- 15 413  

 
6/13/2019 9:00 -- -- -- -- 14 447  

 6/26/2019 11:20 17.8 88 8.4 486 18 679 1.5 

 7/11/2019 11:50 19.8 104 9.3 711 20 652  

 7/24/2019 11:15 21.1 104 9.1 1,048 16 471  

 8/8/2019 10:10 17.4 -- -- 642 10 400  
Keene Creek 5/30/2019 9:45 12.8 100 12.8 415 11 318  

 6/13/2019 10:20 -- -- -- -- 10 327  

 6/26/2019 9:10 15.3 99 10.3 260 22 528 1.7 

 7/11/2019 9:30 17.6 96 9.1 590 14 689  

 
7/24/2019 9:10 19.4 92 8.4 566 20 488  

 8/13/2019 
 

18.8 -- -- 493 7 220  
Kingsbury Creek 5/30/2019 9:30 13.4 99 10.2 246 18 425  

 6/13/2019 11:00 -- -- -- -- 14 487  

 6/26/2019 9:55 16.9 96 9.3 370 22 731 4.4 

 7/11/2019 10:25 19.0 99 9.3 471 21 805  

 7/24/2019 10:00 21.0 101 9.0 772 8 429  
Knowlton Creek 5/30/2019 9:00 11.6 88 9.5 453 12 286  

 
6/13/2019 10:40 -- -- -- -- 6 324  

 6/26/2019 9:30 14.7 101 10.1 553 6 459 1.3 

 7/11/2019 10:05 16.5 98 9.5 986 4 489  

 
7/24/2019 9:35 18.2 90 8.4 1,448 10 435  

Tischer Creek 5/30/2019 10:15 13.1 91 9.5 275 20 489  

 6/6/2019 10:15 -- -- -- -- 21 529  

 6/13/2019 9:15 -- -- -- -- 23 702  

 
6/26/2019 10:25 16.3 87 8.5 441 31 777 3.3 

 
7/11/2019 11:00 17.1 90 8.6 448 32 799  

 
7/24/2019 10:30 17.5 91 8.7 555 21 674  

 

Total phosphorus (TP) results for all the streams are well below the draft river eutrophication criteria of 
< 50 ppb for the Minnesota North Region (Heiskary and Brouchard, 2015). Smucker et. al. (2013) using 
biomass and algal metrics to identify ecologically relevant TP criteria identified 20 ppb TP to designate 
the highest quality streams and as a restoration target. All but Tischer Creek in mid-summer fall at or 
below this criterion. However, note that all these samples were collected during normal or base flow 
and not during snow melt or rain events when levels can be much higher. Also specific conductivity 
values can vary widely in these streams with low levels occurring following rain events and higher values 
during snow melt runoff (road salt runoff) and low base flow levels (more ground water inputs). 
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Turbidity and secchi tube readings, two measures of water clarity, were not taken throughout the 
project primarily because we only visited the sites during low flow, clear water conditions.  

Periphyton biomass 

Dry weight, organic matter content (OM, also called Ash Free Dry Weight) and chlorophyll a content are 
commonly used methods for measuring areal biomass in lakes and streams.  The first three are relatively 
easy, low-cost methods, but they still require a laboratory equipped with drying oven, muffle furnace 
and analytical balance. Measuring chlorophyll requires the use of solvents and a spectrophotometer or 
fluorometer. Although commonly used, each method has limitations.  Dry weight not only includes the 
algal component of the biolayer but also inorganics (sand/silt), and non-algal material such as detritus, 
and non-autotrophic organisms, bacteria, fungi, viruses, aquatic invertebrates. OM, which does not 
include the inorganic portion, also measures the non-algal organic component.  Chlorophyll presumably 
measures just the algae but chlorophyll content per unit algal biomass can vary with growth conditions 
and light history.  
 
Periphyton organic matter content can be used as a lower cost surrogate for chlorophyll. The 
relationship between organic matter and chlorophyll (r2 = 0.57) from samples collected in 2018-2019 is 
shown in Figure 3.  
 

 
 

Figure 3. Plot showing relationship between organic matter versus chlorophyll content for all samples collected in Duluth 
area trout streams in 2018 and 2019. 
 

Figure 4 shows periphyton biomass as chlorophyll (mg/m2) and organic matter (g/m2) for the six stream 
locations sampled in both 2018 and 2019. Here are some key observations: 

• There was somewhat lower biomass in 2018 than 2019 but this could be due to a number of 
reasons including lack of early season (May) samples in 2018 due to late snow melt. Snow melt 
occurred mid-April in 2018 and mid-March in 2019. There were also many more large rain 
events in 2018. These events prevented us from sampling more frequently but also may have 
led to more scouring events that reduced algal biomass. 

• Chlorophyll biomass peaked in the early season in 2019 and dropped dramatically in late 
summer at all sites while in 2018 biomass levels were similar throughout the season. 
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Figure 4. Periphyton biomass as chlorophyll-a (mg/m2) ± standard deviation (upper panel) and organic matter (g/m2) ± sd. 
The dashed line on the top panel indicates 150 mg/m2 chlorophyll level. 

 

• Tischer Creek had much higher chlorophyll values in 2019 than 2018.   
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Currently large rivers are assessed for water column chlorophyll but this is not feasible for these shallow 
trout streams. A periphyton standard for wadeable streams does exist (150 mg chlorophyll-a/m2; MN 
Rule 7050) but is based upon a literature review so the MPCA is currently relying on a narrative focused 
on nuisance conditions such as “undesirable slime”. Levels of periphyton growth in excess of 150 mg 
chlorophyll-a (chl-a)/m2 have been suggested as nuisance levels, i.e. undesirable or detrimental to 
aquatic life (Suplee et. al., 2009; Welch et. al., 1988; and others).  
 

We collected 148 individual samples total over the growing seasons (June-August in 2018 and May-July 
in 2019) from 9 streams.  Of those only 13 or 9% exceeded the MN draft chlorophyll standard of 150 
mg/m2. Only 3 sites, Tischer (5/30/2019), Lower Keene (6/13/2019) and Lower Amity (6/26/2019) 
exceeded the standard and covered more than a third of the channel (Table 5). 
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Table 5. Results of quantitative biomass and visual assessments (VA) for all sites and sampling dates. Of the 50 
assessments only three (*) exceeded the suggested standard of >150 mg/m2 over more than 1/3 of the stream channel. 

Stream date 

areal 
chlorophyll 

mg/m2 

Organic 
matter 
g/m2 

% channel covered 
w/visible algae VA rank color, filament length 

Upper Amity 6/14/2018 42 66 25 4 green/brown 

Lower Amity 6/14/2018 111 19 80 4 green/brown 

Upper Keene 6/27/2018 9 6 0 1 brown 

Upper Miller 6/27/2018 12 5 0 1 brown/ a few green filaments 

Chester 6/27/2018 20 7 20 4 green/brown 

Lower Tischer 6/27/2018 3 3 0 1 slime 

Lower Keene 7/10/2018 43 16 100 3 slime 

Knowlton 7/10/2018 131 16 100 2 dark green 

Kingsbury 7/10/2018 97 15 100 3 dark green 

Lower Amity 7/18/2018 56 19 100 5 brown covered filaments 

Lower Lester 7/18/2018 23 9 100 3 green filaments 

Mission 7/31/2018 31 24 80 5 brown covered filaments/sediment 

Upper Keene 8/7/2018 10 3 0 1 brown scum 

Upper Amity 8/7/2018 9 5 20 1 short green filaments 

Lower Amity 8/7/2018 17 6 100 3 brown covered filaments 

Lower Tischer 8/7/2018 4 2 0 1 slight scum 

Chester 8/9/2018 91 14 90 5 light brown covered filaments 

Lower Keene 8/9/2018 119 16 100 5 long brown covered filaments 

Kingsbury 8/9/2018 114 16 80 4 long green to brown filaments 

Lower Amity 5/30/2019 13 2 30 4 brown /green: 2-5 cm 

Chester 5/30/2019 92 7 60 4 green; 10-20 cm 

Lower Keene 5/30/2019 114 11 90 4 green/brown; 10 cm 

Kingsbury 5/30/2019 94 8 40 2 green 

Knowlton 5/30/2019 51 3 10 2 green 

*Tischer 5/30/2019 247 13 90 3 brown /green: 2-5 cm 

Lower Amity 6/13/2019 35 56 60 5 green 

Chester 6/13/2019 134 26 90 3 green/brown 

*Lower Keene 6/13/2019 189 22 90 4 green 

Kingsbury 6/13/2019 70 45 50 4 green 

Lower Tischer 6/13/2019 123 54 80 2 brown/silty 

*Lower Amity 6/26/2019 214 60 70 4 green 

Chester 6/26/2019 69 25 50 3 brown 

Lower Keene 6/26/2019 128 18 60 4 brown 

Kingsbury 6/26/2019 34 5 30 4 brown 

Knowlton 6/26/2019 19 3 90 1 brown  

Lower Tischer 6/26/2019 16 4 90 1 brown 

Lower Amity 7/11/2019 20 5 40 4 brown/green 

Chester 7/11/2019 7 5 10 3 green 

Lower Keene 7/11/2019 12 12 75 3 brown/green 

Kingsbury 7/11/2019 3 11 0 1 slime 

Knowlton 7/11/2019 4 3 0 0 slime 

Lower Tischer 7/11/2019 1 3 0 1 slime 

Lower Amity 7/24/2019 12 7 80 2 brown 

Chester 7/24/2019 16 3 10 3 green 

Lower Keene 7/24/2019 56 12 90 3 brown 

Kingsbury 7/24/2019 13 5 90 1 brown 

Tischer 7/24/2019 
  

0 0 rocks not sampled, no slime detected 

Knowlton 7/24/2019 
  

0 0 rocks not sampled, no slime detected 

Chester 8/8/2019 1 7 0 1 brown 

Lower Keene 8/16/2019 5 13 100 5 brown 
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Periphyton coverage can be dependent on substrate type and also variable across the stream channel. 
We are aware our site selection and sampling methods may miss dense periphyton growth that often 
occurs on more stable substrates (large boulders and bedrock). We were unable to develop a method to 
quantitatively sample these areas. Though there are syringe type samplers that allow for the collection 
of periphyton underwater (Ruzycki et. al., 2015) these are difficult to use in flowing water particularly 
because it is difficult for the person sampling to hold their position in a fast current while standing on 
slippery rocks. Figure 5 shows two images both taken in Keene Creek on 6/13/2019. The upper image is 
from our sampling location while the lower image was approximately 20 m upstream on a bedrock 
outcropping.  

 

  
  

Figure 5. Comparison of algal growth at two locations within Knowlton Creek on 6/13/2019. The left panel is our sample 
location while the right panel is 20 m upstream on bedrock. 
 
Other observations worth noting were benthic invertebrate grazing can dramatically affect periphyton 
biomass, particularly in late summer. Figure 6 shows a number of caddis fly larvae and no visible 
periphyton on rocky substrate in Knowlton Creek on 7/24/2019. Appendix D shows a series of cross 
channel and underwater images from each sampling location over the course of the 2019 season. 

 

Figure 6. Benthic invertebrates covering rocky substrate in Knowlton Creek. 

We also did not see any substantial growths of blue-green algae though we did observe some 
Phormidium and Oscillatoria filaments upon microscopic examination.  The cyanobacteria, Phormidium 
has been known to cause toxic or harmful algal blooms (HABs) in some cases.  Dominant genera are 
shown in Table 6 and a collection of micrographs and images showing macroscopic growth forms are in 
APPENDIX E. 
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Table 6. Dominant forms of algal genera observed during the 2019 season.  
Stream Dominant Algal Genera 

Lower Amity 
 5/30/2019 Cladophora, diatoms 

6/13/2019 Cladophora, diatoms 
6/26/2019 Cladophora, diatoms 
7/11/2019 Diatoms, Cladophora 
7/24/2019 Cladophora covered with diatoms, some Phormidium 

Chester 
 5/30/2019 Diatoms-Synedra, Navicula, Diatoma, Melosira  

6/6/2016 Ulothrix, Oscillatoria, diatoms 
6/13/2019 Ulothrix, diatoms (Diatoma, Synedra, Melosira, Meridion, Navicula) 
6/26/2019 Ulothrix,Cladophora, diatoms 
7/11/2019 Cladophora, few diatoms 
7/24/2019 Cladophora covered with diatoms and Phormidium 

8/8/2019 Melosira, Cladophora, dense diatoms 
Chester @Toledo   

6/6/2019 Ultothrix, Cladophora, Batrachospermum 
8/8/2019 Melosira, Cladophora 

Lower Keene  
5/30/2019 Ulothrix and diatoms 
6/13/2019 Cladophora and diatoms, some Ulothrix 
6/26/2019 Cladophora and dense diatoms 
7/11/2019 Cladophora densely covered with diatoms, some Melosira 
7/24/2019 Cladophora densely covered with diatoms, Phormidium 
8/13/2019 Melosira  
Kingsbury  
5/30/2019 Ulothrix, Cladophora and diatoms 
6/13/2019 Cladophora, diatoms 
6/26/2019 Cladophora, diatoms 
7/11/2019 Diatoms 
7/24/2019 Stigeoclonium 
Knowlton  

5/30/2019 Cladophora and diatoms 
6/13/2019 Diatoms 
6/26/2019 Cladophora and diatoms 
7/11/2019 Cladophora (on bedrock);  no cobble samples taken 
7/24/2019 Cladophora (on bedrock);  no cobble samples taken 

Tischer  
5/30/2019 Ulothrix, Phormidium, diatoms 
6/13/2019 Diatoms 
6/26/2019 Diatoms- Cymbella, Gyrosigma, Navicula, centrics, Gomphonema, Synedra. Closterium 
7/11/2019 No visible algae, no sample taken 
7/24/2019 No visible algae, no sample taken 

 

Visual Assessment Methodology 

The visual assessment method we used does not appear to work well in the Duluth streams, at least in 
those sites we assessed. We did not see a relationship between the VA categories we recorded and the 
measured chlorophyll and organic matter except when algal biomass was extremely low or just barely 
detectable (Figure 7).  Chlorophyll biomass in assigned VA categories 2 to 5 (Table 1) was essentially the 
same. These streams did not experience the wide range of periphyton biomass other researchers have 
seen. Areal chlorophyll in some New Zealand streams range from 20 to 580 mg/m2 (Kilroy, 2013) while 
in Montana the range reported is 44 to 1,276 mg/m2 (Suplee, 2009). In our study the average value was 
46 mg/m2 with a range from 1 to 249 mg/m2.  
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Figure 7. Average areal chlorophyll (mg/m2) for each visual assessment (VA) category. 

 
 
Our results show both methods have disadvantages. The more quantitative measures of biomass show a 
great deal of seasonal and spatial variability while the VA methods do not correspond well with the low 
overall low biomass encountered. Though the typical VA method as used here may not correspond well 
to measured biomass values it may be valuable as a means to track algal growth over time.  Periphyton 
characteristics routinely recorded at the same location (mat thickness and color, filament length, and 
estimated channel coverage) are observations that can be made frequently at very little cost and 
provide a great deal of information.  Potentially, it may be possible to train volunteers to use a modified 
VA method at the Crowd Hydrology (www.lakesuperiorstreams.org/citizen/crowdhydrology.html) sites 
located throughout the Duluth Area to track periphyton growth over time.   

Visual assessments may be the more cost effective way to track biomass changes at a particular 
location. Frequent visits along with across channel and underwater photographs may be the most 
efficient way to track changes in the benthic community. In particular, tracking relative algal mat 
thickness, color and filament length could prove useful as a means to track changes in the algal 
community as we found in the following examples.    
 

• In early June 2019 we were alerted to dense periphyton growth occurring in Chester Creek near 
Toledo St. by a Duluth Phenology Facebook posting. In response to the post we visited the site, 
collected photos and algal samples.  
 

• We performed a survey of Chester Creek on 8/8/2019 from Toledo Street downstream to the 4th 
Street bridge recording observation, taking pictures and collecting samples for water quality and 
algal identification. Our primary goal for this stream walk was to look for any areas exhibiting 
dense algal growth. While no dense algal growth was observed downstream of Chester Park, we 



16 

did observe dense growth near Toledo Street.  Figure 8 shows underwater images taken on 
8/8/2019. The left image was taken near the Chester soccer fields while the right image was 
approximately one km upstream along Toledo Street.  

  
Figure 8. Two locations in Chester Creek on 8/8/2019. The left image was taken near the Chester soccer fields 
while the right image is approximately 1 km upstream along Toledo Street. 

• Todd Carlson (City of Duluth) had noticed dense growth at the Keene Creek location below the 
Keene Creek Dog Park.  Samples for algal identification and nutrients were collected from each 
location. Both the Chester @Toledo and Keene Creek sites had a dense mat of the filamentous 
diatom, Melosira. This diatom can form long chains that make up prolific gray-green or brown 
slimes in unshaded stream reaches experiencing low flow conditions. This alga can be an 
indicator of nutrient enrichment but can also be found in low nutrient waters (see 
microscopesandmonsters.wordpress.com/tag/melosira/).  Total phosphorus (TP) and total 
nitrogen (TN) concentrations from samples collected above and at the sites of the Melosira 
blooms were almost identical and very low (TP 7-10 ppb; TN 220-400 ppb).  
 

 
B. Outcome 3: Historical Data Compilation 
 
A qualitative North Shore periphyton survey performed by MPCA (Jasperson,2003) (at  
www.lakesuperiorstreams.org/understanding/Jeff_NShore%20Periphyton.pdf ) found more visible 
periphyton growth at stream mouths that were less pristine (e.g., several Duluth streams) than were 
found in the Brule River whose watershed was much less developed (Anderson et al. 2003). This survey 
was made in response to concerns that periphyton biomass, at least anecdotally, seemed to be 
increasing in a number of North Shore streams. This illustrates how seemingly simple questions and 
straightforward issues arise but prove difficult to answer with any confidence and accuracy without 
baseline benchmarks. Once baseline conditions are determined, the data can be used to monitor future 
degradation or improvements. 
 
We were aware of a number of periphyton related projects in Northeastern Minnesota over that past 20 
years and our objective was to present these data as historical “baseline” data (Table 7).  
 
 
 
 
 
 

https://microscopesandmonsters.wordpress.com/tag/melosira/
http://www.lakesuperiorstreams.org/understanding/Jeff_NShore%20Periphyton.pdf
http://www.lakesuperiorstreams.org/understanding/Jeff_NShore%20Periphyton.pdf
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Table 7. Historical periphyton biomass measurements from Northern Minnesota. Values are means ± standard 
deviation (minimum to maximum). 
Source 
Years data collected Location/Site 

Chlorophyll 
(mg/m2) 

Organic matter 
(g/m2) 

 
Lee 2002 
 

 
North Central MN 2.10 to 150 nd 

NRRI  
2008-2011 

Amity Creek 
(several sites) nd 

May – 8.0 ± 3.7 (2.5 to 13.4) 
Aug – 11 ± 3.9 (3.5 to 20) 

Sept – 14 ± 10.6 (2.5 to 56) 
EPA 1998 
(unpublished, Thompson 
pers comm.) 

 
Amity Creek  
Lester River 

9.5 
22 

5.0 
3.0 

 
UM-Duluth/NRRI  
1996, 1997 and 1998  

 
Chester 
Miller 
Tischer 

 
23.7 ± 25 (1.5 to 115) 
32.7 ± 39 (1.4 to 139) 
29.8 ± 54 (0.6 to 193) 

nd 

 
The Chester, Miller and Tischer sites sampled for our study were the same locations sampled by UM-
Duluth/NRRI (unpublished) in the late 1990s. Table 8 shows June data from 1996, 1997, 1998, 2018 and 
2019. These data show periphyton biomass can be extremely variable and also that no real decrease or 
increase in biomass can be detected using these infrequent datasets without examining differences in 
annual climate variations in addition to any other changes in these watersheds (e.g., landuse). 
 

 
 
C. Outcome 4: Promote a new Citizen Science Tool for monitoring periphyton biomass 
 

In lieu of testing a citizen science tool, we had hoped to engage volunteers in a different task. Four 
people responded to our request for volunteers but none were able to become involved in the project 
during the mid to late summer period when we hoped they be able to survey a stream of their choosing.   

Excerpt from www.lakesuperiorstreams.org/citizen/perivolunteer.html: “We are also interested in 
locating areas within the streams experiencing dense algal growth.  This is where our volunteers can help 
us.  We do not have the resources to walk all the streams throughout the Duluth-area.  What we would 
like volunteers to do is walk sections of their favorite (or assigned) stream, and record images and 
locations where they observe dense algal growth as seen in the image below. This image was taken in 
Amity Creek on June 14, 2018. 

Table 8. Comparison of periphyton chlorophyll (mg/m2 ± sd) measurements made by researchers in the late 
1990s (Hershey et. al. unpublished data) to those taken at identical or nearby location and using the same 
methodology in 2018 and 2019. Note that if a standard deviation is not listed triplicate rock scrubs were 
composited into one sample. 

Date Sampled Chester Miller Tischer 
6/19/1996 43 ± 42 105 ± 21.0 140 ± 50.0 
6/12/1997 66 89 33 
6/24/1998 16 ± 9.6 7 ± 7 5 ± 2 
6/27/2018 20 ± 10 12 ± 5.0 3 ± 2 
6/13/2019 134 -- 123 

http://www.lakesuperiorstreams.org/citizen/perivolunteer.html
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We would also like them to record some basic habitat observations including water temperature, recent 
and current weather, substrate type, approximate stream width and depth, primary riparian vegetation, 
and percent canopy cover. Nutrient availability, substrate type and available sunlight are probably the 
most important habitat components controlling algal biomass in streams.   Also any other pertinent 
observations including fish, aquatic vegetation or insects/hatches observed.  It is also helpful to note any 
stormwater outlets in the area or any other potential runoff issues.   We will provide maps of the entire 
watershed, data sheets, and thermometers, as well as bottles for algal samples. 
The best time to look for these areas of dense algal growth is late July through mid-August, barring any 
rip-roaring rain events.” 

Unfortunately we were unable to find any volunteers in 2018 and no further recruitment efforts were 
made in 2019 due to our short sampling season (only through July 2019).  

We did engage College of St. Scholastica (CSS) students from Dr. Jane Wattras’ 2018 summer Ecology 
class.  The four students received supplies and instructions from us to perform a periphyton accrual 
experiment in Chester Creek near the college. The students deployed tiles for a two week long period 
above and below a stormwater inlet. Biomass as organic matter was measured at NRRI. No real 
differences were seen.  The students also walked the creek in early August 2018 taking images of 
periphyton from CSS down to the 8th Street Bridge.  

We also met with a dozen students with their teacher, Brian Scott, for a symposium course on streams 
at Chester Creek on 5/28/2019. We showed them how and why algae samples are collected. Two 
Cyanoscopes were provided by MN Sea Grant that enabled students to view algal samples under 
microscopes. 
 
Three undergraduate research technicians from UM-Duluth assisted in both the field sampling and 
sample processing for this project.  Shawnee McMillian assisted in 2018 (now a UMD water resources 
graduate student) and this year Katherine Sheldon (freshman biology major) and Mitchell Jans 
(freshman in Civil Engineering) assisted the project. 
 
D. Outcome 5: Share Data and Information on LakeSuperiorStreams.org 

A new periphyton page on LakeSuperiorStreams.org was created for this project 
(www.lakesuperiorstreams.org/understanding/duluthperi.html). The page is located in the streams 
organism section and explains the project rationale and results.  The page also provides a link to a PDF of 
this report.  

IV. Conclusions and Suggestions for Future research 
 

Addressing temporal and spatial variability in periphyton biomass measurement is the main concern of a 
monitoring program. An ideal program would be long-term with frequent sampling, assessment of algal 
nutrient status, and/or possibly the use of diatom metrics using species presence/absence to infer 
environmental conditions. The next step to address variability would be to select streams (one with high 
variability, one with low) and determine how much sampling frequency is required to adequately 
characterize the variance. The approach would be to sample streams intensively at multiple stations and 
then, using statistical analyses systematically remove sites, sampling times to find the best approach. 

http://www.lakesuperiorstreams.org/understanding/duluthperi.html
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Our approach with this study was to use the VA method to determine if a site exceeded the numeric 
chlorophyll criteria of 150 mg/m2 over more than a third of the stream channel. Unfortunately we were 
unable to do so because the range of biomass encountered was too low to categorize using a visual 
assessment. Our results indicate that the thresholds used (categories) for other regions are not 
appropriate for these low nutrient streams and suggest a need future studies with a goal to develop new 
VA criteria (categories and thresholds) for Minnesota North Shore streams. 

However, visual assessments may be the more cost effective way to track biomass changes at a 
particular location. Frequent visits along with across channel and underwater photographs accompanied 
by observations of relative algal mat thickness, color and filament length may be the most efficient way 
to track changes in the benthic community. There are currently 15 crowd hydrology gages placed in 
parks and along trails across the City of Duluth. Several of our periphyton monitoring sites were at or 
near these gages (Figure 9). Potentially, visitors to these gages could also be asked to submit 
observations made of algal growth using other programs such as iNaturalist (www.inaturalist.org), Lake 
Observer (www.lakeobserver.org), and Cyanoscope (cyanos.org/cyanoscope). These observations could 
be guided by images we have collected during this project (see Appendix E). 

 

 

Figure 9. The Keene Creek Crowd Hydrology gage.  

 

  

http://www.inaturalist.org/
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Appendices 

Appendix A – Field Data Sheet 

 

   



Visual Periphyton Assessment Field Form
Stream: Site: GPS: N W

Samplers: Photo Numbers:

Camera : Weather:

Date: Time:

View (%) 0 1 2 3 4 5 UD D %

Transect 1 Max Depth m wetted width  m film mat bedrock

1 boulders  > 25 cm

2 Lg cobbles  12‐25 cm

3 sm cobbles  6‐12 cm

4 gravel  0.2‐6 cm

5 sand < 0.2 cm

Notes: silt

View (%) 0 1 2 3 4 5 UD D %

Transect 2 Max Depth m wetted width  m film mat bedrock

1 boulders  > 25 cm

2 Lg cobbles  12‐25 cm

3 sm cobbles  6‐12 cm

4 gravel  0.2‐6 cm

5 sand < 0.2 cm

Notes: silt

View (%) 0 1 2 3 4 5 UD D %

Transect 3 Max Depth m wetted width  m film mat bedrock

1 boulders  > 25 cm

2 Lg cobbles  12‐25 cm

3 sm cobbles  6‐12 cm

4 gravel  0.2‐6 cm

5 sand < 0.2 cm

Notes: silt

0

Water temp: 1

Water Quality Do (mg/L): 2

DO%: Water samples Colected:    yes     no 3

Sonde: EC@25: 4

pH:  6/18/2018 emr 5

UD

> 20 cm

undetermined

Periphyton Growth CODE

Substrate 

Substrate 

Substrate 

no microalgae present

algae present but not visible

< 1 cm

1‐5 cm

5‐20 cm

predominate color

predominate color

predominate color
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Appendix C – Stream Water Quality Data 

 



Stream_ID  Stream_Name 
Date 

Sampled  Time 
Water Temp 

(°C) 
LDO 

(mg/L) 
LDO 
%  pH 

EC 
(µS/cm) 

Turbidity 
NTU 

TP 
(ppb) 

TN 
(ppb) 

NO2/NO3‐
N (ppb) 

NH4‐N 
(ppb) 

TSS 
(mg/L) 

Cl‐ 
(mg/L) 

S001‐757  Amity Creek  7/18/2018  9:40  16.8  9.7  105  7.55  321 

S001‐757  Amity Creek  8/7/2018  11:45  17.7  10.2  113  8.04  339  1.4 

S001‐757  Amity Creek  3/27/2019  12:45  0.5  14.8  108  7.19  224  80  678  222  54  27  35.80 

S001‐757  Amity Creek  4/18/2019  17:00  3.1  13.2  103  7.28  122  81  621  159  12  36  15.20 

S001‐757  Amity Creek  5/30/2019  11:00  13.5  8.7  83  208  17  349 

S001‐757  Amity Creek  6/13/2019  9:45  ‐‐  ‐‐  13  362 

S001‐757  Amity Creek  6/26/2019  10:45  16.5  9.5  97  301  1.6  15  407 

S001‐757  Amity Creek  7/11/2019  11:20  18.9  9.2  100  315  10  404 

S001‐757  Amity Creek  7/24/2019  10:50  20.5  8.8  98  347  7  302 

S006‐291  Amity Creek  6/14/2018  9:36  15.2  9.9  104  291  2.4 

S006‐291  Amity Creek  8/7/2018  16.4  9.8  105  7.71  335  1.8 

S004‐714  Chester Creek  6/6/2019  9:15  11.2  9.8  92  254  14  446 

S004‐714  Chester Creek  8/8/2019  11:20  18.6  332  19  628 

S004‐953  Chester Creek  3/27/2019  11:25  0.1  14.1  101  6.47  509  91  785  264  76  26  125.70 

S004‐953  Chester Creek  4/18/2019  17:30  2.3  12.8  98  7.25  199  36  671  256  16  17  42.00 

S007‐180  Chester Creek  6/27/2018  10:40  15.8  9.9  104  7.50  689 

S007‐180  Chester Creek  8/9/2018  18.8  8.7  98  7.70  778  1.8 

S007‐180  Chester Creek  5/30/2019  11:30  14.0  10.0  97  782  13  391 

S007‐180  Chester Creek  6/6/2019  9:40  15  413 

S007‐180  Chester Creek  6/13/2019  9:00  14  447 

S007‐180  Chester Creek  6/26/2019  11:20  17.8  8.4  88  486  1.45  18  679 

S007‐180  Chester Creek  7/11/2019  11:50  19.8  9.3  104  711  20  652 

S007‐180  Chester Creek  7/24/2019  11:15  21.1  9.1  104  1,048  16  471 

S007‐180  Chester Creek  8/8/2019  10:10  17.4  642  10  400 

tbd  Keene Creek  7/10/2018  10:30  18.7  9.3  104  7.92  466  2.7 

tbd  Keene Creek  8/9/2018  10:00  20.5  10.2  110  7.70  645  1.0 

tbd  Keene Creek  5/30/2019  9:45  12.8  12.8  100  415  11  318 

tbd  Keene Creek  6/13/2019  10:20  10  327 

tbd  Keene Creek  6/26/2019  9:10  15.3  10.3  99  260  1.7  22  528 

tbd  Keene Creek  7/11/2019  9:30  17.6  9.1  96  590  14  689 

tbd  Keene Creek  7/24/2019  9:10  19.4  8.4  92  566  20  488 

tbd  Keene Creek  8/13/2019  18.8  493  7  220 

                               

                               



Stream ID  Stream 
Date 

Sampled  time 
Water Temp 

(°C) 
LDO 

(mg/L) 
LDO 
%  pH 

EC 
(µS/cm) 

Turbidity 
NTU 

TP 
(ppb) 

TN 
(ppb) 

NO2/NO3‐
N (ppb) 

NH4‐N 
(ppb) 

TSS 
(mg/L) 

Cl‐ 
(mg/L) 

S007‐323  Keene Creek  6/27/2018  9:00  12.6  9.4  91  7.12  464 

S007‐323  Keene Creek  8/7/2018  15.3  9.4  98  7.37  486  4.7 

S009‐102  Keene Creek  8/13/2019  17.9  581  9  373 

S004‐952  Kingsbury Creek  3/27/2019  14:50  1.5  14.5  108  6.83  344  297  1022  282  87  163  81.90 

S004‐952  Kingsbury Creek  4/18/2019  15:20  2.7  13.3  103  7.38  198  42  697  254  19  23  39.00 

S007‐055  Kingsbury Creek  7/10/2018  11:40  20.7  9.3  101  8.14  373  7.4 

S007‐055  Kingsbury Creek  8/9/2018  22.6  11.5  139  7.60  783  1.5 

S007‐055  Kingsbury Creek  5/30/2019  9:30  13.4  10.2  99  246  18  425 

S007‐055  Kingsbury Creek  6/13/2019  11:00  14  487 

S007‐055  Kingsbury Creek  6/26/2019  9:55  16.9  9.3  96  370  4.4  22  731 

S007‐055  Kingsbury Creek  7/11/2019  10:25  19.0  9.3  99  471  21  805 

S007‐055  Kingsbury Creek  7/24/2019  10:00  21.0  9.0  101  772  8  429 

tbd  Knowlton Creek  7/10/2018  11:10  18.6  9.6  108  8.03  721  5.3 

tbd  Knowlton Creek  5/30/2019  9:00  11.6  9.5  88  453  12  286 

tbd  Knowlton Creek  6/13/2019  6  324 

tbd  Knowlton Creek  6/26/2019  9:30  14.7  10.1  101  553  1.29  6  459 

tbd  Knowlton Creek  7/11/2019  10:05  16.5  9.5  98  986  4  489 

tbd  Knowlton Creek  7/24/2019  9:35  18.2  8.4  90  1,448  10  435 

tbd  Miller Creek  6/27/2018  9:45  13.2  9.8  98  7.67  958 

tbd  Miller Creek  3/27/2019  13:45  2.6  14.0  108  7.38  829  75  709  253  62  23  214.80 

tbd  Miller Creek  4/18/2019  16:00  3.4  13.0  103  7.54  358  29  608  211  10  8  83.50 

S004‐364  Tischer Creek  3/14/2019  0.0  12.7  91  6.77  1,414  263  2253  624  828  74  401.30 

S004‐364  Tischer Creek  3/15/2019  11:25  0.0  13.9  99  7.20  383  103  1810  720  550  14  305.10 

S004‐364  Tischer Creek  3/27/2019  12:15  1.9  13.8  104  7.05  543  116  996  434  94  27  127.70 

S004‐364  Tischer Creek  4/18/2019  17:00  2.5  13.0  102  206  44  715  273  20  17  37.10 

S006‐269  Tischer Creek  6/27/2018  11:30  13.6  9.5  95  7.49  548 

S006‐269  Tischer Creek  8/7/2018  12:30  15.9  9.4  100  7.84  509  3.1 

S006‐269  Tischer Creek  5/30/2019  10:15  13.1  9.5  91  275  20  489 

S006‐269  Tischer Creek  6/6/2019  10:15  21  529 

S006‐269  Tischer Creek  6/13/2019  9:15  23  702 

S006‐269  Tischer Creek  6/26/2019  10:25  16.3  8.5  87  441  31  777 

S006‐269  Tischer Creek  7/11/2019  11:00  17.1  8.6  90  448  32  799 

S006‐269  Tischer Creek  7/24/2019  10:30  17.5  8.7  91  555  21  674 

App C. All water quality data collected in 2018 and 2019 



Appendix D: Underwater and cross channel images 
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Appendix E:  
Periphyton-microscopic and macroscopic images  



Melosira, diatoms 

Cladophora 



Cladophora covered 
with diatom 
Cocconeis 

Cladophora 



Spirogyra, diatoms 

Ulothrix, diatoms (image from 
nearshore Lake Superior 



Desmids and 
diatoms 

Cladophora 
colonized by 
diatoms 



Green filament colonized by 
diatoms and Phormidium-
like filament 

Phormidium and 
diatoms 



The rock to the left is 
covered by Cladophora 
which feels coarse.   

The rock to the right 
is covered primarily 
by Ulothrix  which 
feels slimy.   



The rock above is covered by filaments (maybe 
Cladophora) that are encrusted with diatoms and 
sediment. 

This rock is sparsely populated with algal filaments 
and diatoms. 



This rock has no visible algae but feels slightly slimy to the 
touch.  



Spirogyra growing in a pool (Kingsbury Creek 7/31/2018) 

Probably Melosira in Keene Creek (8/9/2018) 



Cladophora on bedrock (Knowlton Creek 8/9/2018) 

Diatom mat forming on cobbles in Amity Creek (7/24/2019) 



IV. Media 



Facebook post from Natural Resources Research Institute (5/29/2019) 



We are looking for volunteers during the summer of 2018 
to field test a method developed to measure algae in 

Duluth Area trout streams.  

Stream algae, called periphyton: 
• Can provide food, and therefore energy, to maintain higher levels of 
the food chain such as insects and the fish that feed on these insects. 
• Absorb nutrients such as nitrogen and phosphorus, as well as 
impurities like heavy metals.  
•Can be used as an indicator of stream health and water quality. 

Anyone who has ever tried to walk 
across a stream knows the rocks under 
the water are slippery. If you were to 
scrape a bit of that slime off and look at 
it under a microscope, you would see a 
community algae, single-celled animals, 
bacteria, fungi and organic matter.  

Volunteers will be trained to walk a 
section of stream, take photos and 
record observations. 
 
To get involved please contact : 
Tiffany Sprague (spra0141@d.umn.edu) 
Elaine Ruzycki (eruzycki@d.umn.edu) 
 

This brochure was prepared by NRRI using Federal funds under award 
NA17NOS4190062 from the Coastal Zone Management Act of 1972, as 
amended, administered by the Office for Coastal Management, National 
Oceanic and Atmospheric Administration (NOAA), U.S. Department of 
Commerce provided to the Minnesota Department of Natural Resources 
(DNR) for Minnesota’s Lake Superior Coastal Program. The statements, 
findings, conclusions, and recommendations are those of the author(s) 
and do not necessarily reflect the views of NOAA’s Office of Coastal 
Management, the U.S. Department of Commerce, or the Minnesota DNR. 



http://www.lakesuperiorstreams.org/understanding/duluthperi.html 
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