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EVALUATION OF THE BAD RIVER WETLANDS, 2003

Introduction

This report summarizes the diatom community of twelve wetlands on the Bad River
Indian Reservation. The evaluation was performed using the alga in the group diatoms.
Diatoms are a type of algae that possess siliceous cell walls and are usually abundant, diverse,
and well preserved in sediments. They are especially useful because they are ecologically
diverse and their ecological optima and tolerances can be quantified. Diatoms are strongly
affected by the chemical composition of their surroundings. Certain taxa are usually found

under nutrient poor conditions while others are more common under elevated nutrient levels.

Methods

Samples were received from the Bad River Natural Resources Department. The samples
consisted of the top 0.5 cm of sediment collected from the 12 wetlands on the Bad River Indian
Reservation. This material should contain an integrated sample of the diatoms that have

recently accumulated in these wetlands.

For all of the samples, a small amount of material (0.1-0.2 g) was placed in a labeled tall
beaker and 30% H,0, is added. After approximately 2 minutes, a small amount of potassium
permanganate was added. After the sample has digested, the digested sample is transferred to
a labeled 50 ml centrifuge tube. The sample is washed 4 times with deionized water. Because
of a high amount of sediment material in the samples from Madigan Road and EIm Creek, a
further step was necessary. This involved using sodium polytungstate to separate the diatoms
from much of the sediment material. This procedure extracts the diatoms since they have a

different specific gravity than much of the sediment material.

After the final washing, the sample is transferred to a 50 ml beaker and deionized water is
added. Number 1 coverslips, which have been stored in 70% EtOH are placed on a drying table
and the diatom/sediment mixture is added to the coverslips. The table is marked into a
numbered grid and the identity of each coverslip is recorded in a logbook. After the sample
has dried, the coverslip is fixed to a microscope slide with Naphrax®. The identity of each
sample is etched onto the slide with a diamond tipped scribe. Paper labels are also affixed to
the slides. For each sample at least 250 valves are enumerated. In the EIm Creek sample, only
130 valves were counted because of the low occurrence of the diatoms. Sample counts were
recorded in a computer counting program and this information was transferred to an Excel

spreadsheet. Internationally recognized taxonomic keys were utilized for identification. These



keys include Patrick & Reimer (1966, 1975), Camburn et al. (1984-86), Dodd (1987), Krammer &
Lange-Bertalot (1986, 1988, 1991a,b), Krammer (1997a, b), and Krammer (2000). All samples

are archived at the Research Center.

Results

All of the sites contained a diverse diatom community with the range being 3.30 - 4.10. This is
very similar to the diversity of wetland samples collected in 2001 and 2002. The number of
diatom taxa encountered was also large, ranging from 51 to 96. This also was similar to samples
collected in 2001 and 2002. The number of taxa was lowest in the two depressional wetland
samples that contained high sediment, EIm Creek and Madigan Road (Figure 1). The fewer
samples are likely in part because the high amount of sediment restricts some diatoms more

than others.

The highest amount of Nitzschia which generally is indicative of higher nutrient levels (van Dam
et al. 1994) occurred at the Madigan Road site, although there were an elevated number of
Nitzschia at the Bad River Slough North site as well. The water chemistry data from Madigan
Road indicates that phosphorus levels in the standing water are fairly low (0.1 mg L™). The high
Nitzschia numbers may in part reflect the fact that there was a lot of sediment at this site and

since Nitzschia are mobile, they do better at this site because of their mobility.

The lacustrine sites generally had the highest amounts of the genera Aulacoseira. Since these
species generally are found in lakes, these sites are more strongly influenced by the open
water associated with these sites. The riverine sites contained very few Aulacoseira while the
depressional wetlands had intermediate numbers of Aulacoseira. The relative high numbers of
Aulacoseira in the EIm Creek site was surprising but may indicate that this site is more lake-like

than the other depressional wetlands.

The trophic ranking of van Dam et al. (1994) was used to develop a Diatom Trophic Index (DTI)
for these wetland samples. This index has a range from 1 to 6 with the lower value indicating
oligotrophic conditions. Figure 2 shows the ranking of each site. The site with the lowest
ranking (lowest nutrients) was Reykdal with a value of 2.03, which classifies this wetland as
oligo-mesotrophic. All of the other sites, except Bad River Slough North, were classified as
mesotrophic. Bad River Slough North was just in the meso-eutrophic range (Figure 2). This site
also had a large number of Nitzschia and a low number of Aulacoseira even though it is a

lacustrine site.



Seven sites were sampled the previous year. These sites were Honest John-East, Bad River
Slough-West, Honest John-Central, Kakagon @ Wood Creek, Big Round, Reykdal, and EIm Creek.
The latter two sites were also sampled in 2001. At the two sites that have been analyzed for 3
years, the DTI has declined each year which indicates lower nutrient levels. The other sites
that have been analyzed for just 2 years show differing trends. Big Round and HJ East had
lower DTI values in 2003 while Bad River Slough-West, Honest John-Central sites had higher
(greater nutrients) values in 2003.

Table 1. Comparison of sites sampled in 2001, 2002, and 2003.

Reykdal Elm Creek

2001 2002 2003 2001 2002 2003
Diatom Trophic Index 2.34 2.14 2.03 3.04 2.98 2.53
Diversity 4.06 3.82 3.91 3.75 3.59 3.47
Nitzschia spp. (%) 7.3 5.7 7.8 15.3 19.6 9.6
Aulacoseira spp. (%) 12.2 13.7 9.4 1.0 0 13.8
Small Navicula (%) 2.2 1.6 3.9 12.4 4.0 5.4
Eunotia spp. (%) 26.6 28.0 35.6 6.3 13.0 7.7

In summary, the water quality of these wetlands would be considered better than average.
The water quality was generally best in the depressional sites. The Diatom Trophic Index was
similar at all of the riverine sites and worse in the lacustrine sites. The best of the twelve sites

was Reykdal while the worst site was Bad River Slough-West.
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Figure 1. Summary indices from the 12 sites. Sites are grouped into lacustrine, riverine and

depressional.




BAD RIVER WETLANDS 2003
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Figure 2. Diatom Trophic Index for the wetland sites. Lower numbers indicate better water
quality.
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CAVILLE ROAD

Bad River Indian Reservation

Wetland Sediment Surface

1
Number Prop.
TAXA

Achnanthidium hungaricum 2 0.007
Achnanthidium minutissima 10 0.035
Achnanthidium (GV) 2 0.007
Achnanthidium sp. 1 0.003
Aulacoseira italica 2 0.007
Aulacoseira lacustris 2 0.007
Aulacoseira nygaardii 1 0.003
Aulacoseira subarctica 5 0.017
Aulacoseira sp. 3 0.010
Cocconeis placentula (RV) 4 0.014
Encyonema lunata 1 0.003
Encyonema minutum 1 0.003
Encyonema silesiacum 4 0.014
Encyonema sp. 1 0.003
Eunotia bilunaris 1 0.003
Eunotia flexuosa 3.5 0.012
Eunotia incisa 2 0.007
Eunotia intermedia 1 0.003
Eunotia nagelii 2 0.007
Eunotia pectinalis var. minor 1 0.003
Eunotia praerupta 1 0.003
Eunotia septentrionalis 25 0.009
Eunotia (GV) 5 0.017
Eunotia sp. 2.5 0.009
Fragilaria vaucheriae 2 0.007
Fragilaria (GV) (14-15/10u) central area 21 0.073
Fragilaria (GV) (14-15/10u) no central

area 2 0.007
Gomphonema acuminatum var. pusilla 1 0.003
Gomphonema affine var. insigne 3 0.010
Gomphonema parvulum f. micropus 2 0.007
Gomphonema parvulum var. exilissimum 1 0.003
Gomphonema sp. 4 0.014
Gomphonema (GV) 2 0.007
Luticola mutica 2 0.007
Meridion circulare var. constricta 6 0.021




Navicula agrestis 1 0.003
Navicula atomus var. permitis 11 0.038
Navicula difficillima 4 0.014
Navicula disjuncta 2 0.007
Navicula elginensis 2 0.007
Navicula leptostriata 5 0.017
Navicula minima 6 0.021
Navicula (GV) short 3 0.010
Navicula sp. 2 0.007
Neidium sp. 2 0.007
Nitzschia acicularis 3 0.010
Nitzschia angustata 0.5 0.002
Nitzschia gracilis 3.5 0.012
Nitzschia palea 12 0.042
Nitzschia pusilla 8.5 0.030
Nitzschia sp. 2.5 0.009
Nitzschia (GV) 4.5 0.016
Pinnularia abaujensis var. rostrata 1 0.003
Pinnularia mesolepta 2 0.007
Pinnularia sp. 1 0.003
Planothidium dubium 2 0.007
Planothidium lanceolata 1 0.003
Pseudostaurosira brevistrata 54 0.188
Sellaphora americana 2 0.007
Sellaphora rectangularis 3 0.010
Sellaphora seminulum 10 0.035
Staurosira elliptica 1 0.003
Staurosira construens var. pumila 1 0.003
Staurosirella pinnata 1 0.003
Synedra minuscula 9 0.031
Synedra pulchella 1 0.003
Synedra radians 5 0.017
Synedra rumpens 5 0.017
Synedra (GV) 2 0.007
Tabellaria fenestrata 1 0.003
Tabellaria flocclosa strain IV 1 0.003
Unknown (raphid) 2 0.007
Unknown 3 0.010
TOTAL 287 1.000
Chrysophyte scales 0

Chrysophyte cysts 7

Sponge spicule 0




REYKDAL

Bad River Indian Reservation

Wetland Sediment Surface

1
Number Prop.
TAXA
Achanthidium exiguum 1 0.004
Achanthidium minutissima 3 0.012
Achnanthidium sp. 3 0.012
Aulacoseira lirata 8 0.031
Aulacoseira nygaardii 8 0.031
Aulacoseira pseudoamericana 3 0.012
Aulacoseira subarctica 2 0.008
Aulacoseira sp. 3 0.012
Chamaepinnularia mediocris 2 0.008
Encyonema silesiacum 3 0.012
Encyonema sp. 1 0.004
Eunotia bilunaris 4.5 0.018
Eunotia bilunaris var. bergii 0.5 0.002
Eunotia bilunaris var. subarcuata 6.5 0.025
Eunotia diodon 3 0.012
Eunotia exigua 2 0.008
Eunotia fallax 2 0.008
Eunotia flexuosa 125 0.049
Eunotia incisa 9.5 0.037
Eunotia intermedia 1 0.004
Eunotia maior 2 0.008
Eunotia nagelii 3 0.012
Eunotia paludosa 7 0.027
Eunotia pectinalis 5 0.020
Eunotia praerupta 1 0.004
Eunotia praerupta var. inflata 2 0.008
Eunotia rhomboidea 8 0.031
Eunotia septentrionalis 115 0.045
Eunotia (GV) 3 0.012
Eunotia sp. 7 0.027
Fragilaria capucina 1 0.004
Gomphonema affine var. insigne 3 0.012
Gomphonema gracile 3 0.012
Gomphonema minutum 1 0.004
Gomphonema sp. 6 0.023
Gomphonema clevei 1 0.004

10




Hantzschia amphioxys 0.5 0.002
Meridion circulare var. constricta 1 0.004
Navicula agrestis 4 0.016
Navicula angusta 2 0.008
Navicula cryptocephala 1 0.004
Navicula disjuncta 4 0.016
Navicula minima 4 0.016
Navicula (GV) other than short 2 0.008
Navicula sp. 4 0.016
Neidium sp. 1 0.004
Neidium productum 1 0.004
Nitzschia acicularis 1 0.004
Nitzschia gracilis 5 0.020
Nitzschia palea 3 0.012
Nitzschia pusilla 0.5 0.002
Nitzschia sp. 4.5 0.018
Nitzschia (GV) 6 0.023
Pinnularia abaujensis var. rostrata 5 0.020
Pinnularia angusta var. robusta 1 0.004
Pinnularia braunii 3 0.012
Pinnularia nodosa 5 0.020
Pinnularia nodosa var. robusta 1 0.004
Pinnularia subcapitata 1 0.004
Pinnularia viridis var. minor 3 0.012
Pinnularia sp. 4 0.016
Sellaphora rectangularis 5 0.020
Stauroneis kriegeri 5 0.020
Stauroneis phoenicenteron 1 0.004
Stauroneis sp. 2 0.008
Synedra rumpens 8 0.031
Tabellaria flocclosa strain IV 14 0.055
Tabellaria flocculosa var. linearis 7 0.027
Tabellaria sp. 1 0.004
Unknown (raphid) 1 0.004
Unknown 1 0.004
TOTAL 255.5 1.000
Chrysophyte cysts 13

Sponge spicule 1

Zooplankton fragments 1

11




WOOD CREEK

Bad River Indian Reservation

Wetland Sediment Surface

1
Number Prop.
TAXA
Achanthes suchlandtii 2 0.008
Achanthidium minutissima 14 0.056
Achanthidium pusilla 3 0.012
Achnanthidium (GV) 1 0.004
Achnanthidium sp. 1 0.004
Amphora ovalis var. affinis 1 0.004
Amphora perpusilla 3 0.012
Amphora veneta 1 0.004
Aulacoseira ambigua 4 0.016
Aulacoseira italica 1 0.004
Aulacoseira pseudoamericana 1 0.004
Aulacoseira subarctica 3 0.012
Aulacoseira sp. 1 0.004
Brachysira vitrea 1 0.004
Cocconeis placentula var. euglypta 1 0.004
Cocconeis placentula var. lineata 1 0.004
Cocconeis placentula (RV) 6 0.024
Cyclotella sp. 1 0.004
Cymbella sp. 1 0.004
Diploneis elliptica 1 0.004
Encyonema elginensis 1 0.004
Encyonema lunata 1 0.004
Encyonema silesiacum 1 0.004
Entomoneis ornata 2 0.008
Eucocconeis flexella 2 0.008
Eunotia bilunaris var. subarcuata 15 0.006
Eunotia carolina 0.5 0.002
Eunotia diodon 1 0.004
Eunotia flexuosa 15 0.006
Eunotia incisa 8 0.032
Eunotia intermedia 1 0.004
Eunotia nagelii 2 0.008
Eunotia pectinalis var. minor 2 0.008
Eunotia praerupta var. bidens 1 0.004
Eunotia (GV) 2 0.008
Eunotia sp. 3 0.012

12




Fragilaria capucina var. mesolepta 2 0.008
Fragilaria crotonensis 5 0.020
Fragilaria crotonensis var. oregona 2 0.008
Fragilaria vaucheriae 5 0.020
Fragilaria (GV) (14-15/10u) central area 14 0.056
Fragilaria (GV) (14-15/10u) no central

area 4 0.016
Fragilaria (GV) (9-10/10u) 18 0.071
Gomphonema acuminatum var. pusilla 2 0.008
Gomphonema affine var. insigne 1 0.004
Gomphonema clevei 1 0.004
Gomphonema minutum 1 0.004
Gomphonema norvegica 1 0.004
Gomphonema parvulum var. exilissimum 1 0.004
Gomphonema sp. 2 0.008
Gomphonema (GV) 1 0.004
Navicula accomoda 2 0.008
Navicula difficillima 2 0.008
Navicula lanceolata 1 0.004
Navicula leptostriata 2 0.008
Navicula minima 1 0.004
Navicula perparva 2 0.008
Navicula radiosa 1 0.004
Navicula seminuloides 3 0.012
Navicula (GV) short 1 0.004
Navicula sp. 6 0.024
Neidium sp. 2 0.008
Nitzschia amphibia 2.5 0.010
Nitzschia angustata 1 0.004
Nitzschia dissipata 0.5 0.002
Nitzschia palea 8 0.032
Nitzschia pusilla 2 0.008
Nitzschia recta 1 0.004
Nitzschia sp. 1 BR 3 0.012
Nitzschia sp. 1 0.004
Nitzschia (GV) 1.5 0.006
Planothidium dubium 2 0.008
Planothidium lanceolata 3 0.012
Pseudostaurosira brevistrata 3 0.012
Rhopalodia gibba 1 0.004
Sellaphora pupula 2 0.008
Sellaphora seminulum 2 0.008
Stauroneis anceps f. gracilis 2 0.008
Stauroneis phoenicenteron var. 1 BR 1 0.004
Stauroneis sp. 1 0.004
Staurosira construens 2 0.008
Staurosira construens var. pumila 3 0.012
Staurosira elliptica 9 0.036
Staurosirella leptostauron 2 0.008

13




Staurosirella pinnata var. lancettula 1 0.004
Staurosirella pinnata 3 0.012
Stephanodiscus hantzschii 1 0.004
Synedra minuscula 4 0.016
Synedra rumpens 4 0.016
Synedra ulna 2 0.008
Synedra (GV) 2 0.008
Tabellaria fenestrata 2 0.008
Tabellaria flocculosa strain IlI 3 0.012
Tabellaria flocculosa strain llip 1 0.004
Tabellaria flocculosa var. linearis 3 0.012
Tabellaria sp. 5 0.020
Unknown (raphid) 5 0.020
Unknown 1 0.004
TOTAL 252 1.000
Chrysophyte scales 0

Chrysophyte cysts 6

Sponge spicule 1

14




LITTLE ROUND

Bad River Indian Reservation

Wetland Sediment Surface

1
Number Prop.
TAXA

Achanthes suchlandtii 4 0.015
Achanthidium exiguum 1 0.004
Achanthidium minutissima 3 0.012
Achanthidium pusilla 1 0.004
Achnanthidium (GV) 2 0.008
Amphipleura pellucida 2.5 0.010
Amphora ovalis 2 0.008
Aulacoseira lirata 2 0.008
Aulacoseira subarctica 1 0.004
Brachysira vitrea 1 0.004
Cocconeis placentula 2 0.008
Cocconeis placentula var. euglypta 5 0.019
Cocconeis placentula var. lineata 1 0.004
Cocconeis placentula (RV) 1 0.004
Cyclotella glomerata 2 0.008
Encyonema minutum 2 0.008
Encyonema silesiacum 1 0.004
Epithemia turgida 4 0.015
Eunotia bilunaris 2 0.008
Eunotia bilunaris var. subarcuata 1.5 0.006
Eunotia carolina 25 0.010
Eunotia flexuosa 1 0.004
Eunotia incisa 125 0.048
Eunotia intermedia 1 0.004
Eunotia maior 2.5 0.010
Eunotia nagelii 1 0.004
Eunotia pectinalis 6 0.023
Eunotia pectinalis var. minor 2 0.008
Eunotia (GV) 5.5 0.021
Eunotia sp. 3 0.012
Fragilaria capucina var. mesolepta 1 0.004
Fragilaria crotonensis 2 0.008
Fragilaria crotonensis var. oregona 2 0.008
Fragilaria (GV) (14-15/10u) central area 21 0.081
Fragilaria (GV) (14-15/10u) no central

area 12 0.046

15




Gomphonema affine var. insigne 1 0.004
Gomphonema parvulum var. exilissimum 2 0.008
Gomphonema sp. 2 0.008
Gomphonema (GV) 2 0.008
Hippodonta capitata 1 0.004
Navicula agrestis 3 0.012
Navicula atomus var. permitis 3 0.012
Navicula cryptocephala 1 0.004
Navicula cryptotenella 2 0.008
Navicula hustedtii 2 0.008
Navicula leptostriata 7 0.027
Navicula minima 3 0.012
Navicula radiosa 2 0.008
Navicula (GV) short 2 0.008
Navicula sp. 11 0.042
Nitzschia amphibia 6 0.023
Nitzschia dissipata 1 0.004
Nitzschia gracilis 5 0.019
Nitzschia palea 1 0.004
Nitzschia sp. 1 BR 12 0.046
Nitzschia sp. 2.5 0.010
Nitzschia (GV) 9 0.035
Pinnularia mesolepta 1 0.004
Planothidium lanceolata 10 0.039
Pseudostaurosira brevistrata 5 0.019
Rhopalodia gibba 1 0.004
Sellaphora seminulum 3 0.012
Stauroneis anceps f. gracilis 1 0.004
Stauroneis kriegeri 2 0.008
Stauroneis sp. 1 0.004
Staurosira construens var. venter 8 0.031
Staurosira elliptica 1 0.004
Synedra minuscula 5 0.019
Synedra radians 1 0.004
Synedra rumpens 2 0.008
Synedra ulna 1 0.004
Synedra (GV) 4 0.015
Synedra sp. 1 0.004
Tabellaria fenestrata 3 0.012
Tabellaria flocclosa strain 1V 3 0.012
Tabellaria flocculosa var. linearis 6 0.023
Tabellaria quadrasepta 1 0.004
Unknown (raphid) 2 0.008
Unknown 1 0.004
TOTAL 259.5 1.000

Chrysophyte scales

16




BAD RIVER SLOUGH NORTH

Bad River Indian Reservation

Wetland Sediment Surface

1
Number Prop.
TAXA

Achanthes suchlandtii 3 0.012
Achanthidium minutissima 6 0.024
Achanthidium pusilla 1 0.004
Achnanthidium (GV) 10 0.039
Achnanthidium sp. 1 0.004
Amphipleura pellucida 0.5 0.002
Amphora ovalis 1 0.004
Amphora perpusilla 3 0.012
Aulacoseira distans var. tenella 2 0.008
Aulacoseira sp. 2 0.008
Brachysira vitrea 1 0.004
Cocconeis placentula var. euglypta 2 0.008
Cocconeis placentula var. lineata 4 0.016
Cocconeis placentula (RV) 15 0.059
Cyclotella meneghiana 1 0.004
Cymbella amphicephala 2 0.008
Diploneis sp. 1 0.004
Eunotia bilunaris var. bergii 1 0.004
Eunotia (GV) 2 0.008
Fragilaria capucina var. mesolepta 4 0.016
Fragilaria crotonensis 2 0.008
Fragilaria vaucheriae 7 0.028
Fragilaria virescens 1 0.004
Fragilaria (GV) (14-15/10u) central area 18 0.071
Fragilaria (GV) (14-15/10u) no central

area 2 0.008
Gomphonema angustatum 2 0.008
Gomphonema gracile 1 0.004
Gomphonema noregica 2 0.008
Gomphonema minutum 1 0.004
Gomphonema sp. 2 0.008
Gomphonema (GV) 6 0.024
Hippodonta capitata 4 0.016
Navicula agrestis 2 0.008
Navicula atomus var. permitis 2 0.008
Navicula leptostriata 4 0.016
Navicula minima 3 0.012

17




Navicula perparva 3 0.012
Navicula seminuloides 3 0.012
Navicula veneta 1 0.004
Navicula viridula var. rostellata 1 0.004
Navicula (GV) short 2 0.008
Navicula sp. 12 0.047
Nitzschia amphibia 6 0.024
Nitzschia gracilis 4.5 0.018
Nitzschia palea 23 0.091
Nitzschia sp. 1 BR 3 0.012
Nitzschia sp. 10 0.039
Nitzschia (GV) 4 0.016
Planothidium dubium 12 0.047
Planothidium lanceolata 6 0.024
Pseudostaurosira brevistrata 7 0.028
Sellaphora pupula 1 0.004
Sellaphora seminulum 2 0.008
Stauroneis smithii 1 0.004
Staurosira elliptica 2 0.008
Staurosirella pinnata var. binodis 1 0.004
Staurosirella pinnata var. acuminata 1 0.004
Synedra minuscula 5 0.020
Synedra pulchella 4 0.016
Synedra rumpens 8 0.031
Synedra sp. 1 0.004
Unknown (raphid) 0 0.000
Unknown 9 0.035
TOTAL 254 1.000
Chrysophyte scales 0

Chrysophyte cysts 2

Sponge spicule 0
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BAD RIVER SLOUGH WEST

Bad River Indian Reservation

Wetland Sediment Surface

1
Number Prop.
TAXA

Achanthidium exiguum 2 0.008
Achanthidium pusilla 4 0.016
Achanthidium minutissima 15 0.058
Achanthidium minutissima var. gracillima 2 0.008
Achnanthidium (GV) 2 0.008
Amphora ovalis 1 0.004
Aulacoseira ambigua 8 0.031
Aulacoseira distans var. nivaloides 5 0.019
Aulacoseira granulata 5 0.019
Aulacoseira italica 5 0.019
Aulacoseira pseudoamericana 1 0.004
Aulacoseira subarctica 2 0.008
Aulacoseira sp. 6 0.023
Brachysira sp. 1 0.004
Cocconeis placentula var. lineata 7 0.027
Cocconeis placentula (RV) 8 0.031
Caloneis sp. 1 0.004
Cymbella sp. 1 0.004
Diploneis elliptica 1 0.004
Diploneis sp. 1 0.004
Epithemia turgida 2 0.008
Epithemia sp. 1 0.004
Eunotia bilunaris var. bergii 1 0.004
Eunotia bilunaris var. subarcuata 0.5 0.002
Eunotia diodon 1 0.004
Eunotia incisa 4 0.016
Eunotia nagelii 0.5 0.002
Eunotia sp. 2 0.008
Fragilaria capucina 1 0.004
Fragilaria capucina var. mesolepta 1 0.004
Fragilaria crotonensis 3 0.012
Fragilaria vaucheriae 1 0.004
Fragilaria (GV) (14-15/10u) no central

area 2 0.008
Gomphonema parvulum f. micropus 1 0.004
Gomphonema parvulum var. exilissimum 5 0.019
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Gomphonema sp. 5 0.019
Gomphonema (GV) 3 0.012
Karayevia clevei 3 0.012
Luticola mutica 2 0.008
Meridion circulare var. constricta 2 0.008
Navicula agrestis 2 0.008
Navicula atomus var. permitis 1 0.004
Navicula lanceolata 1 0.004
Navicula leptostriata 3 0.012
Navicula minima 2 0.008
Navicula perparva 1 0.004
Kobayasia subtilissima 4 0.016
Navicula (GV) short 6 0.023
Navicula (GV) other than short 4 0.016
Navicula sp. 5 0.019
Nitzschia amphibia 2 0.008
Nitzschia dissipata 25 0.010
Nitzschia palea 5 0.019
Nitzschia pusilla 1 0.004
Nitzschia sp. 2 0.008
Nitzschia (GV) 5 0.019
Pinnularia sp. 1 0.004
Planothidium dubium 1 0.004
Planothidium lanceolata 8 0.031
Pseudostaurosira brevistrata 12 0.047
Pseudostaurosira brevistrata var. inflata 1 0.004
Sellaphora pupula 1 0.004
Sellaphora rectangularis 1 0.004
Sellaphora seminulum 2 0.008
Stauroneis anceps f. gracilis 1 0.004
Staurosira construens 12 0.047
Staurosira construens var. subsalina 2 0.008
Staurosira construens var. venter 15 0.058
Staurosira elliptica 5 0.019
Staurosirella pinnata 7 0.027
Staurosirella pinnata var. acuminata 4 0.016
Staurosirella pinnata var. lancettula 2 0.008
Synedra goulardi 1 0.004
Synedra minuscula 1 0.004
Synedra parasitica 1 0.004
Synedra sp. 1 0.004
Tabellaria flocculosa var. linearis 1 0.004
Tabellaria sp. 2 0.008
Unknown (raphid) 5 0.019
Unknown 5 0.019
TOTAL 257.5 1.000
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Chrysophyte scales 0
Chrysophyte cysts 14
Sponge spicule 2
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HONEST JOHN-EAST

Bad River Indian Reservation

Wetland Sediment Surface

1
Number Prop.
TAXA
Achanthes suchlandtii 1 0.004
Achanthidium exiguum 3 0.012
Achanthidium pusilla 1 0.004
Achanthidium minutissima 14 0.055
Achnanthidium hungaricum 1 0.004
Achnanthidium (GV) 2 0.008
Amphipleura pellucida 1 0.004
Asterionella formosa 4 0.016
Aulacoseira ambigua 11 0.043
Aulacoseira distans var. nivaloides 5 0.019
Aulacoseira granulata 5 0.019
Aulacoseira italica 1 0.004
Aulacoseira lacustris 1 0.004
Aulacoseira perglabra var. florinae 2 0.008
Aulacoseira pseudoamericana 2 0.008
Aulacoseira sp. 3 0.012
Brachysira vitrea 2 0.008
Brachysira sp. 1 0.004
Cocconeis pediculus 2 0.008
Cyclotella distinguenda 1 0.004
Cyclotella stelligera 2 0.008
Cymbella sp. 1 0.004
Encyonema silesiacum 1 0.004
Eunotia elegans 2.5 0.010
Eunotia flexuosa 2 0.008
Eunotia hexaglyphis 2 0.008
Eunotia incisa 115 0.045
Eunotia intermedia 1 0.004
Eunotia maior 1 0.004
Eunotia nagelii 0.5 0.002
Eunotia pectinalis 1 0.004
Eunotia pectinalis var. minor 2.5 0.010
Eunotia (GV) 2 0.008
Eunotia sp. 25 0.010
Fragilaria vaucheriae 1 0.004
Fragilaria (GV) (14-15/10u) central area 5 0.019
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Frustulia rhomboides 1 0.004
Gomphonema affine var. insigne 1 0.004
Gomphonema parvulum var. exilissimum 1 0.004
Gomphonema sp. 3 0.012
Gyrosigma spencerii 1 0.004
Navicula agrestis 7 0.027
Navicula atomus var. permitis 11 0.043
Navicula difficillima 1 0.004
Navicula festiva 2 0.008
Navicula gysingensis 3 0.012
Navicula lanceolata 1 0.004
Navicula leptostriata 3 0.012
Navicula minima 8 0.031
Navicula modica 2 0.008
Navicula perparva 2 0.008
Navicula rhynchocephala 1 0.004
Navicula (GV) short 14 0.055
Navicula (GV) other than short 2 0.008
Navicula sp. 7 0.027
Neidium sp. 1 0.004
Nitzschia gracilis 0.5 0.002
Nitzschia pusilla 4 0.016
Nitzschia (GV) 0.5 0.002
Pinnularia sp. 1 0.004
Planothidium dubium 1 0.004
Planothidium lanceolata 1 0.004
Pseudostaurosira brevistrata 26 0.101
Sellaphora pupula 1 0.004
Sellaphora seminulum 7 0.027
Staurosira construens var. venter 16 0.062
Staurosirella pinnata 4 0.016
Staurosirella pinnata var. acuminata 1 0.004
Synedra radians 2 0.008
Synedra rumpens 1 0.004
Synedra tenera 1 0.004
Synedra (GV) 1 0.004
Synedra sp. 2 0.008
Tabellaria flocculosa strain Illp 1 0.004
Tabellaria flocculosa var. linearis 4 0.016
Tabellaria quadrasepta 1 0.004
Tabellaria sp. 6 0.023
Unknown (raphid) 0 0.000
Unknown 1 0.004
TOTAL 256.5 1.000
Chrysophyte scales 0

Chrysophyte cysts 2
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HONEST JOHN-EAST

Bad River Indian Reservation

Wetland Sediment Surface

1
Number Prop.
TAXA
Achanthes suchlandtii 9 0.036
Achanthidium exiguum 4 0.016
Achanthidium minutissima 8 0.032
Achanthidium pusilla 4 0.016
Achnanthidium (GV) 4 0.016
Achnanthidium sp. 1 0.004
Asterionella formosa 8 0.032
Aulacoseira ambigua 33 0.131
Aulacoseira distans 3 0.012
Aulacoseira distans var. nivaloides 10 0.040
Aulacoseira granulata 6 0.024
Aulacoseira italica 9 0.036
Aulacoseira lirata 3 0.012
Aulacoseira pseudoamericana 4 0.016
Aulacoseira sp. 6 0.024
Brachysira vitrea 1 0.004
Brachysira sp. 1 0.004
Cocconeis placentula var. lineata 3 0.012
Cocconeis placentula (RV) 2 0.008
Cyclotella stelligera 4 0.016
Cyclotella sp. 1 0.004
Encyonema silesiacum 1 0.004
Eunotia fallax 1 0.004
Eunotia flexuosa 0.5 0.002
Eunotia incisa 4.5 0.018
Eunotia intermedia 1 0.004
Eunotia nagelii 0.5 0.002
Eunotia pectinalis 0.5 0.002
Eunotia sp. 15 0.006
Fragilaria (GV) (14-15/10u) central area 2 0.008
Gomphonema sp. 1 0.004
Gomphonema acuminatum 1 0.004
Gyrosigma sp. 1 0.004
Navicula atomus var. permitis 3 0.012
Navicula difficillima 6 0.024
Navicula disjuncta 2 0.008
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Navicula gysingensis 2 0.008
Navicula hustedtii 4 0.016
Navicula leptostriata 4 0.016
Navicula minima 1 0.004
Navicula modica 1 0.004
Navicula perparva 5 0.020
Navicula (GV) short 4 0.016
Navicula (GV) other than short 2 0.008
Navicula sp. 4 0.016
Neidium sp. 1 0.004
Nitzschia amphibia 5 0.010
Nitzschia dissipata 1 0.004
Nitzschia gracilis 1 0.004
Nitzschia palea 1 0.004
Nitzschia (GV) 5 0.002
Pinnularia braunii 2 0.008
Pinnularia sp. 5 0.020
Planothidium dubium 1 0.004
Planothidium lanceolata 5 0.020
Pseudostaurosira brevistrata 7 0.028
Sellaphora pupula 4 0.016
Sellaphora seminulum 8 0.032
Staurosira construens var. venter 13 0.052
Staurosira elliptica 4 0.016
Synedra delicatissima 5 0.020
Synedra minuscula 1 0.004
Synedra parasitica 1 0.004
Synedra rumpens 1 0.004
Synedra tenera 1 0.004
Synedra sp. 1 0.004
Tabellaria flocculosa strain Il 2 0.008
Tabellaria flocculosa var. linearis 1 0.004
Tabellaria sp. 1 0.004
Unknown (raphid) 2 0.008
Unknown 2 0.008
TOTAL 251.5 1.000
Chrysophyte scales 0

Chrysophyte cysts 6

Scenedesmus coenobia 1

Sponge spicule 1
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NORTHEAST SLOUGH

Bad River Indian Reservation

Wetland Sediment Surface

1
Number Prop.
TAXA
Achanthes suchlandtii 1 0.004
Achanthidium minutissima 18 0.070
Achanthidium oblongella 1 0.004
Achanthidium pusilla 6 0.023
Achnanthidium (GV) 8 0.031
Achnanthidium sp. 2 0.008
Amphipleura pellucida 0.5 0.002
Amphora ovalis 3 0.012
Aulacoseira ambigua 4 0.016
Cocconeis placentula var. lineata 11 0.043
Cocconeis placentula (RV) 4 0.016
Cyclotella stelligera 1 0.004
Cyclotella sp. 1 0.004
Cymbella sp. 1 0.004
Entomoneis ornata 1 0.004
Epithemia sp. 1 0.004
Eunotia bilunaris 1 0.004
Eunotia bilunaris var. subarcuata 2 0.008
Eunotia flexuosa 1 0.004
Eunotia incisa 18.5 0.072
Eunotia maior 3 0.012
Eunotia nagelii 1 0.004
Eunotia pectinalis 2 0.008
Eunotia pectinalis var. minor 3 0.012
Eunotia sp. 2.5 0.010
Fragilaria crotonensis 4 0.016
Fragilaria vaucheriae 1 0.004
Fragilaria (GV) (14-15/10u) central area 32 0.124
Fragilaria (GV) (9-10/10u) 2 0.008
Gomphonema acuminatum var. pusilla 2 0.008
Gomphonema affine var. insigne 1 0.004
Gomphonema minutum 1 0.004
Gomphonema turris 1 0.004
Gomphonema sp. 1 0.004
Gomphonema (GV) 1 0.004
Hippodonta capitata 2 0.008

26




Hippodonta capitata var. hungarica 1 0.004
Navicula agrestis 1 0.004
Navicula lanceolata 2 0.008
Navicula leptostriata 4 0.016
Navicula seminuloides 6 0.023
Navicula (GV) short 4 0.016
Navicula (GV) other than short 8 0.031
Navicula sp. 6 0.023
Neidium sp. 1 0.004
Nitzschia amphibia 2 0.008
Nitzschia gracilis 2 0.008
Nitzschia palea 2 0.008
Nitzschia pusilla 4 0.016
Nitzschia (GV) 1 0.004
Pinnularia sp. 2 0.008
Placoneis placentula 2 0.008
Planothidium dubium 1 0.004
Planothidium lanceolata 1 0.004
Pseudostaurosira brevistrata 7 0.027
Rhopalodia gibba 0.5 0.002
Sellaphora rectangularis 1 0.004
Sellaphora seminulum 1 0.004
Stauroneis phoenicenteron f. gracilis 1 0.004
Stauroneis sp. 1 0.004
Staurosira construens 8 0.031
Staurosira construens var. venter 6 0.023
Staurosira elliptica 1 0.004
Staurosirella leptostauron var. dubia 1 0.004
Staurosirella pinnata 3 0.012
Staurosirella pinnata var. lancettula 2 0.008
Synedra minuscula 3 0.012
Synedra rumpens 3 0.012
Synedra tenera 2 0.008
Synedra ulna 5 0.019
Synedra (GV) 3 0.012
Synedra sp. 2 0.008
Tabellaria fenestrata 1 0.004
Tabellaria flocculosa strain Illp 1 0.004
Tabellaria flocclosa strain 1V 1 0.004
Tabellaria flocculosa var. linearis 2 0.008
Unknown (raphid) 4 0.016
Unknown 3 0.012
TOTAL 258 1.000
Chrysophyte scales 0

Chrysophyte cysts 7

Scenedesmus coenobia 0
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BIG ROUND

Bad River Indian Reservation

Wetland Sediment Surface

1
Number Prop.
TAXA

Achanthes suchlandtii 1 0.004
Achanthidium exiguum 2 0.008
Achanthidium minutissima 10 0.040
Achanthidium pusilla 7 0.028
Amphipleura pellucida 1 0.004
Amphora ovalis 1 0.004
Amphora ovalis var. affinis 1 0.004
Aulacoseira italica 1 0.004
Cocconeis placentula 2 0.008
Cocconeis placentula var. euglypta 3 0.012
Cocconeis placentula var. lineata 8 0.032
Cocconeis placentula (RV) 3 0.012
Caloneis sp. 1 0.004
Diploneis elliptica 1 0.004
Encyonema minutum 4 0.016
Encyonema silesiacum 1 0.004
Entomoneis ornata 1 0.004
Epithemia turgida 4 0.016
Epithemia sp. 5 0.020
Eunotia bilunaris 2 0.008
Eunotia bilunaris var. bergii 1.5 0.006
Eunotia bilunaris var. subarcuata 0.5 0.002
Eunotia flexuosa 2 0.008
Eunotia incisa 11 0.043
Eunotia intermedia 2 0.008
Eunotia maior 0.5 0.002
Eunotia nagelii 3 0.012
Eunotia pectinalis 1 0.004
Eunotia (GV) 3 0.012
Eunotia sp. 4 0.016
Fragilaria crotonensis 2 0.008
Fragilaria vaucheriae 1 0.004
Fragilaria (GV) (14-15/10u) central area 6 0.024
Fragilaria (GV) (14-15/10u) no central

area 2 0.008
Gomphonema acuminatum var. pusilla 1 0.004
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Gomphonema gracile 3 0.012
Gomphonema (GV) 1 0.004
Melosira varians 1 0.004
Navicula atomus var. permitis 1 0.004
Navicula difficillima 1 0.004
Navicula disjuncta 1 0.004
Navicula elginensis var. rostrata 3 0.012
Navicula festiva 2 0.008
Navicula gysingensis 2 0.008
Navicula lanceolata 2 0.008
Navicula leptostriata 9 0.036
Navicula minima 2 0.008
Navicula rhynchocephala 2 0.008
Navicula (GV) other than short 6 0.024
Navicula sp. 3 0.012
Neidium productum 1 0.004
Nitzschia coarctata 2 0.008
Nitzschia dissipata 1 0.004
Nitzschia gracilis 2.5 0.010
Nitzschia palea 7.5 0.030
Nitzschia pusilla 11 0.043
Nitzschia (GV) 7 0.028
Pinnularia mesolepta 1 0.004
Planothidium lanceolata 5 0.020
Pseudostaurosira brevistrata 9 0.036
Rhopalodia gibba 0.5 0.002
Sellaphora pupula 3 0.012
Sellaphora laevissima 1 0.004
Stauroneis anceps 2 0.008
Staurosira construens var. venter 2 0.008
Staurosirella leptostauron var. dubia 2 0.008
Staurosirella pinnata 2 0.008
Staurosirella pinnata var. acuminata 3 0.012
Synedra acus 7 0.028
Synedra minuscula 3 0.012
Synedra rumpens 13 0.051
Synedra (GV) 4 0.016
Synedra sp. 1 0.004
Tabellaria fenestrata 10 0.040
Tabellaria flocclosa strain 1V 2 0.008
Tabellaria flocculosa var. linearis 2 0.008
Unknown (raphid) 6 0.024
Unknown 4 0.016
TOTAL 253 1.000
Chrysophyte scales 0

Chrysophyte cysts 4
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MADIGAN ROAD

Bad River Indian Reservation

Wetland Sediment Surface

1
Number Prop.
TAXA
Achnanthidium minutissima 35 0.138
Achnanthidium sp. 4 0.016
Caloneis bacillum 1 0.004
Cocconeis plancetula var. lineata 6 0.024
Craticula cuspidata 3 0.012
Encyonema lunatum 2 0.008
Encyonema silesiaca 3 0.012
Encyonema sp. 1 0.004
Eunotia bilunaris var. subarcuata 1 0.004
Eunotia intermedia 1 0.004
Eunotia sp. 4.5 0.018
Fragilaria capucina var. mesolepta 1 0.004
Fragilaria heidenii 1 0.004
Fragilaria (GV)(central area)(14-15/10u) 23 0.091
Gomphonema acuminatum var. clavus 2 0.008
Gomphonema truncatum 2 0.008
Gomphonema sp. 3 0.012
Navicula agretis 4 0.016
Navicula atomus var. permitis 3 0.012
Navicula lanceolata 7 0.028
Navicula minima 5 0.020
Navicula radiosa 1 0.004
Navicula sp. 1 BR 2 0.008
Navicula (GV) short 4 0.016
Navicula sp. 2 0.008
Neidium productum 2 0.008
Nitzschia acicularis 5 0.020
Nitzschia gracilis 4 0.016
Nitzschia linearis 0.5 0.002
Nitzschia palea 175 0.069
Nitzschia pusilla 5 0.020
Nitzschia recta 9 0.036
Nitzschia vermicularis 0.5 0.002
Nitzschia sp. 1 BR 16 0.063
Nitzschia sp. 20 0.079
Pinnularia gibbiformis 4 0.016
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Pinnularia sp. 3 0.012
Planothidium lanceolatum 1 0.004
Sellaphora rectangularis 1 0.004
Sellaphora seminulum 6 0.024
Stauroneis anceps f. gracilis 2 0.008
Stauroneis phoenicenteron 1 0.004
Stauroneis sp. 1 0.004
Surirella linearis 1 0.004
Synedra amphicephala 1 0.004
Synedra radians 4 0.016
Synedra rumpens var. familaris 3 0.012
Synedra ulna 2 0.008
Synedra sp. 11 0.043
Tabellaria fenestrata 2 0.008
Tabellaria flocculosa 3 0.012
Unknown (raphid) 0 0.000
Unknown 6 0.024
TOTAL 253 1.000
Chrysophyte scales 0

Chrysophyte cysts 4

31




ELM CREEK

Bad River Indian Reservation

Wetland Sediment Surface

1
Number Prop.
TAXA

Amphora libyca 2 0.015
Asterionella. formosa 2 0.015
Aulacoseira ambigua 17 0.130
Aulacoseira sp. 1 0.008
Cyclotella glomerata 1 0.008
Cyclotella sp. 9 0.069
Encyonema silesiaca 3 0.023
Encyonema sp. 1 0.008
Eunotia bilunaris var. subarcuata 15 0.011
Eunotia flexuosa 15 0.011
Eunotia flexuosa var. eurycephala 0.5 0.004
Eunotia incisa 1 0.008
Eunotia intermedia 1 0.008
Eunotia praerupta 25 0.019
Eunotia septentrionalis 1 0.008
Eunotia sp. 1 0.008
Frustulia pseudomagaliesmontana 2 0.015
Frustulia rhomboides 1 0.008
Gomphonema parvulum 2 0.015
Gomphonema parvulum var.

exilissimum 4 0.031
Gomphonema parvulum fo. micropus 2 0.015
Gomphonema clavatum var.

mexicanum 2 0.015
Gomphonema sp. 1 0.008
Hantzschia amphioxys 3 0.023
Luticola halophila 1 0.008
Luticola mutica 1 0.008
Navicula festiva 6 0.046
Navicula lanceolata 3 0.023
Navicula lenzii 1 0.008
Navicula minima 2 0.015
Navicula pseudoventralis 2 0.015
Navicula sp. 1 BR 2 0.015
Navicula (GV) short 2 0.015
Navicula sp. 3 0.023
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Nitzschia gracilis 0.5 0.004
Nitzschia palea 1 0.008
Nitzschia sp. 1 BR 3 0.023
Nitzschia sp. 8 0.061
Pinnularia gibbiformis 2 0.015
Pinnularia hilseana 1 0.008
Pinnularia intermedia 1 0.008
Pinnularia subcapitata 2 0.015
Pinnularia sp. 3 0.023
Sellaphora rectangularis 3 0.023
Stauroneis anceps f. gracilis 1 0.008
Stauroneis phoenicenteron 1 0.008
Stauroneis sp. 1 0.008
Surirella linearis 1 0.008
Synedra sp. 2 0.015
Tabellaria flocculosa 5 0.038
Tabellaria fenestrata 2 0.015
Tabellaria (central area) 1 0.008
Unknown (raphid) 1 0.008
Unknown 5 0.038
TOTAL 130.5 1.000

Chrysophyte scales

Chrysophyte cysts

13
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