





Figure 3. Two photographs taken of two separate nests along the Central Canal Towpath.
The nests in each image are circled for emphasis. Both of the photographed nests were
later sampled for use in the sediment comparison portion of the study. Photographs were

taken July 22, 2013.
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Sediment Size range Large
Classification rocks
Large rocks >27mm
(funnel 1)
Gravel 13-27mm
(funnel 2)
Pebbles (sieve 4-13mm
#) Gravel
Granules 2-4mm
(sieve #10)
Sand/silt <2mm
(sieve pan)
Pebbles
(#5)
Granules
(#10)
Sand/Silt
(pan)

Figure 4. Depiction of funnel/sieve set used to classify sediment types in each collected
sample and a visual representation of the classification system (A=large rocks, B=gravel,
C=pebbles, D=granules, E=sand/silt). The three sieves were selected from a set of five
from Hubbard Scientific, Chippewa Falls, WI. The sieve number included with the
sediment classification is the number each was assigned in the Hubbard set and that is
commonly used in Wentworth conversions. Classifications are based on the material left
in each segment after other material passed through to the next level, and were named
using a modification of the Wentworth classification scheme.
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Figure 5. Map of the area where GPS survey and sample collections took place. Orange
dots represent approximate location of general canal sample locations and green stars
represent approximate locations of nest sample collections. Most nest site GPS
coordinates recorded during the visual survey were in the same areas of the nest sample
collections. Areas where nests were collected and observed tended to be clearer of debris
in the water, more shallow, and had less steep banks.
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Tank A Tank B Tank C Tank D
Large Fish 105 mm 102 mm 93 mm 78 mm
Small Fish 95 mm 80 mm 78 mm 63 mm
Depth of water | 38 cm 35¢cm 34.5cm 38.5cm

Figure 6. Set-up of experimental tanks for the behavioral choice experiment. The
three different sediment patches (1=pebbles, 2=granules, 3=sand) were randomly
assigned positions and were arranged in a line, evenly spaced, along the bottoms of
the tank. Each tank held two fish, one large and one small throughout the observation

period.
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Figure 7. Average percent composition of sediment types in the canal or nest sample
sets. Canal samples are represented on the left and nest samples on the right. Aand C
represent samples with the large rocks included in the total weight and B and D are those
same samples with the large rocks subtracted from the total weight. The data represented
in B and D were used for analysis in this study.
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Figure 8. A fish located on the pebbles patch during the substrate choice experiment.
This particular image was taken from tank C on day 3 of observations. The arrow is
included for easier location of the fish in the image.
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Appendix

Table 1. Master table of data from general canal samples. Proportion of total weight of
each sediment type in each sample is listed. Average total weight and average weight of
each sediment type from all samples is included in the bottom of the table.

Canal Sampling
% total weight
Sample # | Total weight (kg) | large rocks | gravel | pebbles | granules | sand
1 1.192 15.60 6.04 12.11 12.01 52.41
2 0.586 4.03 7.51 29.06 22.03 | 39.03
3 0.948 20.68 10.51 | 25.14 10.45 | 32.77
4 0.68 13.24 9.94 24.16 10.16 | 42.46
5 0.292 0.00 10.96 | 30.24 29.14 | 33.12
6 0.618 15.15 10.03 | 17.52 16.36 | 42.51
7 0.922 77.66 7.55 3.94 4.02 7.67
8 1.15 66.78 5.91 9.77 7.05 6.67
9 0.784 20.92 13.43 | 19.66 13.61 | 31.29
10 1.184 9.63 16.52 | 23.51 9.72 38.40
11 0.554 0.72 4.33 41.21 24,75 | 27.56
12 0.958 23.80 9.77 10.47 14,52 | 42.24
13 0.566 33.85 3.89 15.25 17.86 | 28.92
14 0.752 7.98 13.03 | 16.26 19.56 | 43.98
15 1.204 4.32 10.47 | 20.29 18.53 | 46.40
16 0.48 38.75 21.67 | 19.65 8.56 12.23
17 0.856 23.83 14.49 | 19.66 9.01 33.73
18 0.998 4.01 19.04 | 19.27 15.34 | 43.16
19 0.494 0.00 9.31 19.90 22.49 | 50.28
20 0.846 6.62 28.37 | 40.46 14.31 9.78
21 0.834 0.00 10.55 | 16.34 18.36 | 55.72
22 1.076 13.75 12.83 | 17.50 10.33 | 43.37
23 0.888 11.71 8.74 15.80 13.86 | 50.30
24 0.764 49.16 17.02 | 12.60 5.38 17.37
25 1.026 22.61 12.21 | 19.31 12.78 | 31.61
Average 0.82 19.26 11.75 | 19.99 14.48 | 34.64
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Table 2. Master table of data from general canal samples with the weight of the large
rocks subtracted from the total weight of the samples. Proportion of total weight of each
sediment type in each sample is listed. Average total weight and average weight of each
sediment type from all samples is included in the bottom of the table.

% total weight
Sample Total weight gravel | pebbles | granules sand

# (kg)

1 1.006 7.16 14.34 14.22 62.10
2 0.562 7.83 30.30 22.97 40.69
3 0.752 13.24 31.69 13.18 41.32
4 0.59 11.46 27.85 11.71 48.93
5 0.292 10.96 30.24 29.14 33.12
6 0.524 11.83 20.67 19.29 50.13
7 0.206 33.79 17.62 18.01 34.32
8 0.382 17.80 29.40 21.23 20.08
9 0.62 16.98 24.85 17.21 39.56
10 1.07 18.28 26.01 10.76 42.50
11 0.55 4.36 41.51 24.93 27.76
12 0.73 12.82 13.74 19.05 55.44
13 0.3744 5.88 23.05 27.00 43.72
14 0.694 14.12 17.62 21.20 47.65
15 1.152 10.94 21.21 19.37 48.50
16 0.294 35.37 32.07 13.98 19.97
17 0.652 19.02 25.81 11.83 44.28
18 0.958 19.83 20.07 15.98 44.96
19 0.494 9.31 19.90 22.49 50.28
20 0.79 30.38 43.33 15.33 10.47
21 0.834 10.55 16.34 18.36 55.72
22 0.928 14.87 20.29 11.97 50.29
23 0.784 9.90 17.90 15.70 56.98
24 0.3884 33.47 24.79 10.58 34.17
25 0.794 15.78 24.95 16.51 40.84
Average 0.65 15.84 24.61 17.73 41.79
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Table 7. The 20 of the 37 observations during the territory choice experiment in which
the fish were active. In 7 of these 20 active observation periods, territory was established
(5 pebbles, 2 sand). The average time spent at each location is included at the bottom the
the table. When fish were not at the wall, there was a much higher proportion of time
spent on/near the pebble patches compared to the granules or sand patches, with the least
average time spent at the granules patch.

time (seconds, out of 300)
Day Tank Wall | pebbles | granules sand | territory?

1 A 125 0 25 150 sand

1 C 225 25 0 50 NA

2 A 0 300 0 0 pebbles
2 C 75 200 25 0 pebbles
2 C 50 25 0 162.5 sand

2 A 75 75 75 50 NA

2 A 0 87.5 87.5 100 NA

2 B 250 0 0 50 NA

2 C 162.5 75 0 37.5 NA

3 C 112.5 187.5 0 0 pebbles
3 C 150 125 0 25 NA

3 C 137.5 112.5 12.5 50 NA

3 C 162.5 75 0 25 NA

3 B 112.5 0 37.5 50 NA

3 A 150 150 0 0 pebbles
3 B 37.5 50 25 75 NA

3 C 75 175 25 0 pebbles
4 C 200 62.5 12.5 12.5 NA

4 A 275 0 0 25 NA

4 C 125 125 37.5 0 NA

Average | 125 92.5 18.125 43.125
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