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REPORT NO. 1190
AN EXPERTMENT WITH SOOT TO PREVENT OR ALLEVIATE
WINTERKTLL ON THE LAKE CADILLAC WEST LAGOON

By
Stanley Iievense

The Léke Cadillac West Lagoon (T. 21 N., R. 9 W., Section 7, Wexford
County) has suffered various intensities of winterkill in »past yearse As
Biologist in District No. li, T was instructed to make frequent oxygen
analyses during the late winter and spring of 1947-1948 and, if the dis-
solved oxygen at most stations reached as low as 2 p.pem., to conduct
an experiment with soot. The use of soot to prevent fish winterkill was
first attempted by the State of Wisconsin, |

Winterkill is caused by oxygen deficiency which occurs as a result
of snow shutting out light from the oxygen-producing aquatic plants. It
is typically a phenomenon occurring in rich and shallow lakes and pondse
The application of soot is intended to absorb heat from the sun's rays
and consequently to melt the snow, allowing light rays to penetrate the
ice. |

The lagoon in question was created by the construction of a road
across the western end of Lake Cadillac. In the first construction of
the road, or causeway, two large bridges were included, which allowed

considerable connection between the main lake and the lagoon. It is
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understood that no winterkill occurred at that time. In 1937, however,
these bridges were removed when the road was improved; and a six-foot
(diameter) culvert was installed at the north end of the causeway. Since
that time winterkill has occurred rather frequently.

The lagoon has a surf#ce area of 17 acres. It is relatively shallow,
the deepest water being nine feetj the average depth is approximately four
feet. The bottom soil is sand and pulpy and fibrous peat. The margins
of the lagoon, excepting the road bed on the east shore, are low and swampy
and they support a growth of cattails, tamarack, and some cedar., Aquatic
vegetation is sbundant in the western half of the lagoon during the summer
monihs s diminishing to only a scanty growth in the eastern half.

Oxygen analyses were made following the unmodified Winkler Methode
Analyses were starte& on January 19 and discontinued aftter Harch 19 On
March 5 the oxygen values at several stations were below 2 pe.p.m.; and it
was then decided that winterkill was quite probable for snow covered the
lagoon at an average depth of about four inches, and the snow ice was from
gix to eight inches in thickness.

The soot used in this experiment is made by the Binney and Smith Company,
Alkron, Chio, and was purchased from the B. F. Goodrich Company at Cadillac,
The cost was seven cents a pound which was the cost price for carload lots,
The trade name of this lampblack is Micronex W-6, It is reported to have
a particle size of 29 millimicrons.

This soot was spread over the southwestern half of the lagoon on
March 7, 1948, The southwest to northeast axis was divided so that the
area to be sooted and the control areas (northeast half) would be similar
as to bottom soil types, depths, and exposure to the prevailing wind.

A lime-type fertilizer spreader was used, pulled by a tractor (Figure 1),
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The sfreader hopper was 8 feet wide and had 16 holes 6 inches apart, capable
of being entirely closed or opened to l-inch squéres. In the happer, which
was approximately 3 feet deep, there wag a series of large screws, one over
each hole, mounted on a main shaft. This shaft, and the screws, rotated with
the wheels of the spreader; the screws forcing out the contents of the hoppere
An area 1,7 acres in size was marked off and covered, using 25 pounds of soot.
This was at the rate of approximately 15 pounds to an acre. Froﬁ this initial
covering the rate at which the soot was to be spread over the remaining area
was estimated, by considering the'size of the hole openings, the speed of the
tractor, the amount of soot used, and the known remaining acreage. The soot
wag spread at a rate.of 15 pounds to the acre for the first two acres and
then increased in amounts until the last acre covered was spread at a rate
of approximately 25 pounds to the acre. A total of 150 pounds of soot was
used to cover 8% acres, Difficulties were encountered in spreading the soot,
and much was learned to condemn the use of a lime~type fertilizer spreader
for any similar experiment in the future. The hopper was found to be too
low, This resulted in the soot being spread in rows, rather than diffused.
The holes in the spreader were found to clog frequently from pieces of lime
that peeled off the inside of the hopper. The control, regulating the size
of the holes in the spreader box, was difficult to operate. The control
lever had to be hammered and jerked until the desired opening was reached.
It is recommended that some type of a spreader using centrifugal force,
such as the highway sand spreaders, would be better adapted to this operation.

Oxygen analyses were made at nine stations (see Figure 2), which had

the following characteristics:



LAKE CADILLAC WEST LAGOON

A Chemistry Stations

Figure 2
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 Station No. 1 ’Non-‘sooped area, ‘9 feet deep, fibrous peat.
Station No. 2 Non;sooted area, ly feet deep, fibrous peat.
Sbation No. 3 Non-éooted #rea, 8 feet deep, fibrous peat.
Station No. I Sooted Area, 2—% feet deep, sand, detrituse.
Station No. 5 Sooted area, li feet deep, fibrous peat.
Station No. 6 Sooted area, 8% feet deep, fibrous peat.

Station No. 7 Non-sooted area, at culvert entrance, 13 feet deep
sand bottome ’

Station No. 8 Lake Cadillac, non-sooted area, at eulvert from the
lagoon, 1% feet deep, sand bottom,

Station No. 9 Lake Cadillac, non-sooted area, oppdsite the lagoon,
8 feet deep, pulpy peat bottom,

The winter oxygen values obtained at the various stations are presehted

in Table 1. Analyzing the data, it will be found that the application of
soot apparently did not resnit. in an increase in the dissolved oxygen in
the experimental area. Stations No.(v 3 and Nq. 6, representing untreated
and treated areas, were comparable in having a similar depth and ‘bottom
type, and may be cited for comparison. Samples were taken at depths of

2, 4, and 6 feet at these stations. It .is noted that after the application
of soot the oxygen values at station No. 6 were considerably higher than

at station No. 3. However, the same situation existed prior to the spread-
ing of the soot. Station No. 6 did not have inéreasing oxygen values
immediately following the soot application. Later, hawever, the dissolvéd
oxygen did rise, corresponding to the melting of the snow. It is seen that
station No. 6 had a slightly faster rate of oxygen improvement than did
gtation No. 3, but this cannot safely be attribuﬁed to the soot. Stations
No. 1 and No. 2 of the control area and stations No. L and No. 5 of the
sooted area similarly had oxygen increases corresponding to the melting of
snow which resulted from general weathez;v conditions. No significant differ-

ence between the amounts of oxygen at these stations can be recognized.
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Table 1

Dissolved oxygen in pe.p.m., Cadillac Iake West Lagoon
Stations, dates, and water depths are given in the table.

= CONTROL AREA "SOOTED AREA MISCELLANEOUS STATIONS  RANDOM STATIONS
_ o (see di ) | _
3ta.fl_Sta.f2_Sta.gs Sta.fli_Sta.fo Sta.fo__  Stad! Sta.}% Sta.#9

B v Jan.%, TOL8
[ XX Y [ X} e 8 [ XX} LR N J [ XN ] *e e [ XX 3 oee "2.:" - -
Jan. 26, 19%8
L X N J [N N J ." o 0 [ X N ] i Ly X *e o oee oee '32.1; '= .2;

3::5.1

Febe 3, 1948

L X N ] L N ] [ R X J l%'=6.7 [ X X 2 L X 2 J oS L X R 3 L X N ] L X N ]
oo 3t=h.h 3'*&05 see 3ta},9 3"}4011 3t=holi eas oo Xy
LN X ] '... L N J [ X N ] [N X h'=3.2 [ X X ] L XX ] [ X X ] o
eoe L X 5"’207 Xyl coo ceoe 5'=303 ‘oee oo ece
L X X J oo 7‘=2.5 [ X X o9 0 [ X X J e o [ X X J L XX ] [ X X )
i Feb. 17 19h8
soe 2'31.6 2'=3.3 21=2,1 21=2, 2'=3.0 XX ose XX Y
XX XX h'“302 co e XX h'=203 eee eoe soe es o
oecs XY 6"2.3 XX ese 6'“067 eoe eee eee Yy

Feb. 27 19 8
eoe 2"1.6 2”5.8@‘ 21=2,1 21=2,0 '=205 1%'=207 1%'3h01 2'=803 ose

ecoe XX h'ﬂh.O e ece h"zoh XY Y3 ese XY ]
Mar. 1948
2"1.6 2"0.2 2"0.7 2'5002 ! PY =1 9 XX XX cod [ XX J
XY oo h!=l.2 coo XY h'3203 oce XX ese (YY)
oo Y 6'3101 cse eees 6’3103 eoe soe " eee Y
Mar. 8 19&8
LY Y] 2'“005 2"0.2 vee cee 2"i;8 Xy coe YY) XY
XX eoe h'=0.7 XY eee h"lol " eee XX ese eee
XX XX 6"007 XY} XY} 6"009 eee eoe ece eee
Mar. 13, 1948
2'“0.9 2’=0o3 2“0.2 2'30.7 '39. "109 cee ooe 'Y XY LY ¥
XX ces h'=0o5 XX see h'=009 XX) oee eoe oo‘
soe oos 6’3000 see ooo‘ 6"0.5 'Yy coe XX eos
) Mar, lh’ 19h8
XY xxl YY) cee eoe coe 1%130.5 1%1'2.0 2"1102 PYY
o;; YY) ees cee - ees cee ece eoe h'=903 YY)
cee XY Y ses cee XY soe cos 6"8.& XX
- Mar. 17, 1948
2'3106 21=0,.7 2"0.5 2"2.8 E"O.? E"i.S XX XY} YY) FYY Y
XX coe h'=0.5 XX ese h.'lol eee cce eoe eoe
YY) XX} 6'=Ooh XY ec o 6"005 CY Y soe eee s00

Mar. 19 19h8
2'33.0 2"3.5 2"2.1 2'=hoh 2'32-5 2'3206 YY) ese YY) ese

% Believe value is too high, due to water possibly pouring through old sampling hole during
thaw of February 26, 1948,
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Stations Ro, 7 and No. 8 were located at either end of the culvert, station
No. 7 on the lagoon side, and station No. 8 on tﬁe lake side. Although too
few checks were made, the evidence is that the water flows from the lagooﬁ
to the lake. Station No. 9 is located in Lake Cadillac, opposite the lagoon.
Samplés were taken here merely for a comparison of the lake and lagoon oxygen
woncentrations. It can be noted the oxygen values were high in the two checks
made.

As the air temperatures during the period of the experiment are a factor
in the effectiveness of the soot, the maximum and minimum temperatures are
given in Table 2 for the period March 7 to March 17. These temperatures were
taken by the C. A. A. weather station at the Cadillac airport, which is
approximately three miles from the lagoon. It is believed that temperatures
at the lagoon were slightly higher than those at the airporte.

It was quite evident that the experiment was unsuccessful,s Although the
soot did melt down some, it was not dense ehough to affect much snow surface
(Figure 3). During March 7 to March 12, the soot "dug down® very slowly.

‘On March 13 and until the experiment was concluded, the témperatures were
high enough to cause the snow to melt regardless of the scote

It was noted, after snow had melted as a result of the thaw which
started March 13, that the soot did continue to ®dig down® into the ices
This suggests that if the soet were applied mdre densely and had succeassfully
melted the snow, it might also have cleared the snow ice. It was also noted
that the soot did cause portions of the fresh snow of March 8 (the only
precipitation after the application of soot) to melt, so tﬁat the soot con-
tinued being effective after a 1ight snowe This was particularly evident
in the more heavily sooted areas. It is believed that the use of soot has
possibilities, provided that the soot is spread much more heavily and the

alr temperatures are not too lowe



Table 2

Daily maximum and minimum air temperatures

and cloudiness at Cadillac airport, March 7-17, 1948«

Date Temperature Oky

Max., = Min. AN Bl
3=7-48 33 22
3-8-48 31 21 Cloudy Cloudy
3-9-48 25 -3 Cloudy : Clear
3-10-48 15 -6 Cloudy Partly Cloudy
3-11-48 15 =19 Clear Clear
3-12-48 23 ~18 Clear Clear
3-13-48 35 -10 Clear Clear
3-14-48 4O 16 Clear Partly Cloudy
3-15-48 }2 34 Cloudy Cloudy
3-16=48 37 2l Cloudy Partly Cloudy
3-17-48 37 19 Partly Cloudy Partly Cloudy
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Summary

1. An experiment was conducted in applying soot on the Lake Cadillac
Wes£ Lagoon, as an attempt to alleviate winterkill conditions (low dissolved
oxygen)e

2., The lagoon has 6nly a 6 foot (in diameter) culvert connecting it to
Lake Cadillae. Winterkill has been reported frequently since former bridges
on the causeway, forming the lagoon, were removed.

3. The lagoon is 17 acres in size, has an average depth of appro:d.mate-
ly L4 feet, has bottom soils of pulpy and fibrous peat and sand, and has
abundant .to sparse agquatic wvegetation.

. Soot was spread on March 7 over the southwestern half of the lagoon.
A lime-type fertilizer spreader was used, pulled by a tracﬁc;r. The rate of
sﬁreading was from 15 to about 25 pounds to the acre. The lime-type
fertilizexr spreader was found unsatisfactory, chiefly because it is too low
which causes the soot to be confined to narrow rows.

5. The application of soot had little to no effect on the dissolved
oxygen of the water. The deeper station in the sooted area had eonsiderably
more oxygen than was found at a comparable station in the control area.
| However, this was true also before the spreading of the soot. Oxygen
values increased at all stations, coincident with melting of the snow caused
by warm weather which started on March 13.

6. Air temperatures were obtained from the C. A. A. weather station
located at the Cadillac airporte

7+ This application of soot was not successful in causing the snow to
melt, because too little soot was used. Apparently more than 25 pounds per

acre would be needed with elimatic eonditions comparable to the Cadillac area.
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