FISH FERTILIZATION OF AN

MANAGEMENT INFERTILE ACID LAKE

REPORT 117

June 1983

By Max Johnson, Antige

Bureau of Fish Management ®#Wisconsin Department of Natural Resources, Madison, Wisconsin

ABSTRACT
in 1969, Gabriel Lake was treated with a combination of fertillizers 1o Increase productivity., Total
alkatinity Increased signlflcantiy for 4-5 years and the pH Increased from 5.8 to a mean of 7.2
{maximum of 8.1} for at least |l years. The lake did not show an observed major Increase In algae
production due to fertilizatlion, nor did it show any signiflcant change In water transparency.
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INTRODUCTION

For many years, flsheries biologists in Wisconslin have dlscussed problems involving management of low
fertlilty lakes. Silow growth rates and low fish production In these lakes limit the sport flshery
potential. In addition, these same jakes often have poor buffering capacitles because of fow
aftkalinlty and thus are especially sensitive to acld precipitation. Proposed solutions to elther
problem usually Involve lake fertlllzation,

This study was conducted to determine the effects of lake fertilizatlon with triple super phosphate,
ammonium nitrate, hydrated Iime, and agricultural !lmestone. The report describes fertl|}zer .
spplications and changes In water chemistry that occurred on Gabriel Lake, Wisconsin. The results ma
?aze impllcations with regard to reversing the effects of acid rain precipitation In northern WlsconsYn
akes.,

DESCRIPTION OF STUDY AREA

Gabrlel Lake is located In Langlade County, morth central Wisconsln, on glaclal tii! left by the
Langlade lobe of the Cary Substage. It is a 14.7-acre seepage lake wlth a maximum depth of 8 ft, The
lake has a total alkalinity of 1.5 ppm, a pH of 5.9, and clear water of moderate fransparency. Its
watershad is predominately forested. The Immedlate shorelline is predominately upland (90%) of mixed
hardwoods and conlfers with the remalnder wetland (10%) of meadow and marsh. The Ilttoral lake
substrate is composed of sand (703}, gravel (10%), rubble (I0%), muck (5%}, and boulders {5%).

Floating and emergent aquatic vegetation are moderate In density, copsisting malnly of freshwater
celery (Valllsneria americana) and water shield (Brasenla schreberi), MNo flsh were present In the lake
in 1967 when a spof cheémical treatment was carrled ouf. Low winfer oxygen levels may have precluded
their survival.

METHODS

In 1969, 9 appllications of triple super phosphate (0-46-0), 3 applications of ammonlum nitrate, and |
application each of hydrated lime and agricuitural limestone were made on Gabriel Lake (Tabls 1).

The first application of triple super phosphate was spread over the ilake surface. Thls proved
unsatisfactory as the material sank rapldly and the phosphate was probably Immobl|!ized in bottom
sediments. Before the next appllcatlion, 3 boxes (4 ft x 4 ft x 8 Inches) were constructed with siotted
bottoms to prevent the fertillzer from failing through. The boxes were then floated with fwo 4 f+ x

6 f1 x 8 Inch blocks of sfyrofoam -- this allowed the fertilizer time to dissoive. The #riple super
phosphate and ammonium nltrate appilcations were made with the boxes, whereas the ilme was spread over
the lake surface.

TABLE |, Amounts, rates and costs of materials In Gabriel Lake fert+iilzation study,
Fert!|lzer
Anount Used  Application Rate Retall Cost* Application

Fertillzer {lb) {Ib/acre) {per ton) Cost
Triple super phosphate 0-46-0 7,000 500 %241 $843
Armonium nitrate 2,100 150 180 189
Hydrated 1ime [,400 100 ‘ 80 56
Agricultural |imestone 28,000 2,000 40 560
Total 38,500 $1,648

¥1982 retali prices.

Water samples were collected at the time of each fertllizer application and pertodically from 1969 to
1980. Samples were taken from surface water In mld-lake. These samples were analyzed for total
alkailnity (methyl purple) and pH (Beckman meter). Only casual observations were made wlth regard to
the occurrence of algae bilooms and abundance of other aquatic vegetation. Dissocived oxygen levels were
measured on 2 occasions.



RESULTS AND DESCUSSION

Total alkalinity and pH changed Immediately following application of -hydrated lime and |limestons
{Table 2). These parameters ross graduallg from 1.5 ppm total alkailnity and a pH of 5.8 to a h'ﬁg of
56.0 ppm tofal alkaiinity and a pH of 8.1 by the middle of the summer of 1970. Both parameters then

gradually declined, with pH declining at a slower rate than total alkallnity,

TABLE 2. Fertilizer applications and resulting water chemistry parameters In Gabriel Lake,
Wisconsin, :

Fertillzer Application

Triple Super Anmontum Hydrated Agricuttural Total
Date Phosphate Nitrate Lime Limestone Atkallnity (ppm) pH
20 Jun 1969 X (Pretreatment) 1.5 5.9
I Jul 1969 X 2.0 5,9
9 Jui 1969 X x 1.5 5.8
I8 Jul 1969 X X 1,0 5.8
23 Jul 1960 X X 1.5 5.8
28 Jul 1969 X X 5.5 1.2
6 Aug 1969 X 1.0 7.1
19 Aug 1969 X X 14,5 7.4
28 Aug 1969 X 16.0 7.1
29 Sep 1969 23,0
I8 Nov 1969 14,0 7.0
5 Jun 1970 30.0 a.t
6 Jul 1970 56.0 1.5
19 Aug 1970 31.0 7.6
8 Aug 1974 . 23.0
6 Sep 1972 18,0 7.3
I3 Jun 1974 7.0 7.3
15 Jul 1978 3,0 7.2
I4 Feb 1980 6.0 6,6

This study did not show an observed major Increase In algae production. In addition, no signlficant

changes in Secchi disk readlngs were observed (4,5-5.5 ft). |f water transparency decreased because of
the Fiming, primary productivity may have Increased resulting in stable Secchl disk values.

In August 1969, fllamentous algae growth did develop on the floatling boxes. And on severa! occasions,

light btue-green algae blooms were notlced along with considerable growths of duckweed (Lemna spp.).
Many mosquito tarvae {Cullcidas) were also found aftached to the boxes. -

Oxygen levels were measured on 2 occasions. In February 1974, oxygen readings were relatively high -~

8.4 ppm under the lce, |.4 pgm a¥_4 ft, and 0.2 ppm at 7 f+, In February 1975, dissoived oxygen was
again measured and found to be .7 ppm under the ice and 0.2 ppm at 7 ft. No pretreatment data were

aval lable for comparison,




Atthough this project was not planned with regard to mitigating the problem of acid raln, the results
may be of value when consldering possible remedies for +his problem, Fertillzer treatments can alter
a lake's total alkalinity and pH signlficantly for a considerabie length of tlme at a cost that may not
be prohibitive, A treatment as described In this present study could be conducted at a cost of
approximately $17%/acre ($i12/acre for chemicals, $67/acre for 9.% hours of labor).

MANAGEMENT IMPLICATIONS AND SUMMARY

The results of this exporiment Indicate that the effects of acld deposition or naturaily low pH levels

can be temporarily delayed or posslbly reversed by appilcation of fertiilzers, at least on smal{ bodles
of water llke Gabriel lLake. Total alkalinity and pH levels for Gabrie! Lake were ralsed slgnfficanTIK

for 5-ii years at a cost of less than $3,000, I+ should be noted though that {imlng does not alter the
heavy metal problems associated with acid deposition.

However, before thls management fechnique is used, potential scological consequences must be fuily

considered, such as pH shock and the effect of fert!lizer applications on future oxygen levels.
Private Indlvidvals should seek technical advice bafore attempting such management.
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