Table 10. Seasonal variation in the percentage of aerobic hetero-
trophs that are resistant to mercuric ion at site B-1,
Upper Wisconsin River.

Hgt? concentration {ug/ml)

Sampling Sample
date {1982} type 7 15 37 75
April 30 H,0 £9.4 11.1 8.3 2.8
Flec 28.8 5.3 2.3 0.3
-1 ¢m 43,7 0.6 0.3 g.d
June § H.0 45.0 21.6 4.0 0.0
Floc 28.6 4.5 2.6 1.5
g-1 cm 5.% 3.2 g.1 8.2
dung 16 H,0 24.8 13.1 0.0 0.0
Floc 6.0 g.1 g.1 g.1
0-1 ¢om G.3 0.1 0.1 4.1
July 25 H,0 100.90 96 .4 0.0 0.0
Floc 160.0 65.0 5.6 0.1
0-1 cm 160.0 104.0 3.8 4.4
September 2 H,0 40.3 0.6 8.0 0.0
Flog 10.8 0.1 0.1 g.1
-1 om 0.4 0.4 g. 0.4
Duitober 1 H,0 100.0 71.0 18.7 28.4
Floc 106.0 4.1 $5.3 0.3
0-1 om 100.0 1.1 1.1 1.1




Anaerobic Heterotrophic Resistance

Many of the bacteria in the Wisconsin River exist under anaerogbic
conditions. Therefore, it was necessary to determine the percentages
of mercury-resistant anaerchic heterotrophic hacteria. The numbers
of anaercbic heterotrophic bacteria persent at different depths in
sampies collected on July 11 {Table 11} were used to determine the
percentages of these bacteria exhibiting resistance to varying concentra-

tions {7, 15, 37, 75 w/ml) of mercuric ion {Table 12}. Resistance

(&}

to 7 wg/ml of Hg'® ranged from 7.6 to 100%, while resistance to 75 pg/mi
ranged from 4.1 to 100%. Greater than 25% resistance to 75 uo/m
of Hg*? was obtained in most samples. Anaerobic heterotrophic bacteria
were more resistant to higher concentrations of Hgt? than aerchic
hetercotrophic bacteria at all sites. Similar results were observed
Tor both replicates.

Table 13 shows anaervobic heterotrophic bacteria obtained from
site 8-1 sediments during the sampiing seasen. High concentration
of mercury-resistant anaegrobic heterotrophic bacteria were recgovered
throughout the sampling season {Table 14). No seasonal variation
in anaergbic heterotrophic resistance were observed. High resistance
was observed during all sampling frips.

Angerobic heterotrophic bacteria were more resistant fo 75 ug/ml
of Hg™? than aerobic heterotrophic bacteria were to 37 ug/ml of Hg'e
in the water column and surface sediments {Fig. 13}. It should be
noted that aercbic and anaercbic heterotrophic resistance in water
and sediment-floc were determined from the same samples. Therefore,

these differences in resistance cannot be attributed to siie variation.



Table 11.

Densities of anaercobic heterotrophic bacteria in the
Upper Wisconsin River (171 July 1882}.

Sampiing Sample Density
site type {CFU/ml x 10-3)
Bl Floc 1.7

0-1 28.0
1-3 22.0
3-5 4z2.0
8~10 18.0
W4 Floc 1.8
0-1 21.0
1-3 8.3
3-5 18.0
8-10 17.0
M-3 Floc 0.91
0-1 28.0
1-3 31.0
3-5 28.0
8-10 17.0
M4 ioc 0.71
0-1 18.0
1-3 14.0
3-5 27.0
8-10 33.0
0-6 Floc 8.9
0-1 6.8
13 11.0
3-5 22.0
B-10 18.0




Table 12. Percentages of anaerobic heterotrophic bacteria dis-
playing resistance to mercuric ion in the Upper
Wisconsin River {11 July 1582}.

Hg*? concentration {ug/ml}

Sampling Sample

site type 7 15 37 75

B-1 Floc 56.5 180.0 100.0 55.3
01 60.7 1006.0 64.3 2.9
1-3 54.5 100.0 100.8 100.0
3-5 42.% 100.0 100.0 £1.5
8-10 7.6 32.8 31.¢ 7.1

W4 Floc 94.4 83.3 43.8 33.38
g-1 66.7 100.0 hZ.4 106.0
1-3 97 .6 100.0 100.0 48.2
3-5 84,4 100.0 100.0 33.3
8-10 100.0 106.0 100.0 35.9

M3 Floc 73.6 100.0 106.0 100.0
0~1 60.7 53.6 2.1 32.9
13 5.2 45.2 13.5 8.5
3-5 75.9 30.3 27.9 4.1
8-10 94 .1 100.¢ 24 .1 5.6

M-4 Floc 10G.0 100.0 100.0 10C.0
0-~1 75.0 100.0 100.0 36.3
1-3 78.8 100.0 100.0 4%.6
3~5 70.4 106.0 100.0 51.8
B~10 42 .4 106.0 100.0 78.8

I Floc 100.0 160.0 71.9 £0.4
(-1 100.0 160.0 100.0 86.8
-3 85.5 100.0 69.1 55.5
3-5 40,59 5¢.9 83.6 21.4
g-10 33.% 100.0 40.6 8.3
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Table 13. Seasonal vardation in anaerobic heterotrephic bacteria
at site B-1, Upper Wisconsin River.

Sampling Sampie Density
date (1982} type {cFu/ml x 10-3)
May 2 Flog 1.1

0-1 72.60
1-3 21.0
3-5 45.0
8~10 44,0
Suiy 11 Flec 1.7
(-1 28.0
1-3 22.0
3-5 42.0
g-10 210.0
July 25 Floc 13.0
Q-1 39.0
1.3 28.0
3-5 48.0
8-10 54 .0
September 2 Fioc 3.2
0-1 31.0
1-3 41.0
3-5 54.0
8-10 49.0
Qctober 1 Floc 4.0
0-1 61.0
1-3 890.0
-5 §7.0

8-10 120.0
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Figure 18, Seasonal variation in aerobic and anaercobic hetero-
trophic bacteria in floc and surface sediments at
site B-1, Upper Wisconsin River.
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Figure 19. Seasonal variations in water temperature, disscolved
oxygen, secchi depth, and turbidity at sites B~1
and D~6, Upper Wisconsin River.
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