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Abstract

Following the mechanical harvesting of aquatic macrophytes during
the summer of 1979 in selected areas of Lake Onalaska (Pool 7, Mississippi
River), macrophytes and macroinvertebrate populations were surveyed through-
out the growing season in experimental (harvested) areas and in adjacent

control (unharvested) areas.

The Mean biomass (g/m2) of macrophytes was reduced in experimental
plots by harvesting. Statistically, however, the reduction in biomass
was significant only at the 90% Tevel of confidence, and then at only two
of the three harvest sites and only for one week following the harvest
operation. The dominant plant species were reduced by harvesting, but
these (and other) macrophytes species rapidly repopulated harvested areas.
On four other occasions the estimated macrophyte biomasses of experimental
areas were significantly (P = 0.05) less than those of control areas, but
there was no apparent correlation between the biomass reduction and the time

saquence of Mechanical harvesting.

Throughout the post-harvest period, the numbers and biomasses of both
benthic and epiphytic invertebrates did not differ significantly (P = 0.05)

in experimental and control areas.



Introduction
Lake Onalaska is a shallow (mean depth of 1.7m) 5,40N-acre im-
poundment formed within Pool 7 of the Mississippi River (Fiaure 1}.
Three surface water sources (Mississippi and Black Rivers and Half-
way Creek) contribute water to the lake. Various and variable currents

exist depending en fluctuations of river levels, precipitatinn, and

prevailing winds. Generally, the Jake is considered eutrophic, has
a sandy bottom often covered with organic material and muck, and is
characterized by extensive and Tuxuriant growths of ronted aguatic
macrophytes, As a result of its hiagh primarv productirn and its re-
lationship to the Mississippi River, Lake Onalaska constitutes a sub-
stantia! fishery resource and is an important feedipq area for miagra-
tory waterfowl,

The lake is, in part, under the manaaerial contrnl of the [!,S,
Fish and Wildlife Service as a part of the Upper 'ississippi River
Refuge System. As a component of Ponl 7 of the Mississippi River, the
lake is also influenced by navigation-related activities of the .S,
Army Corps of Engineers which maintains the dams, locks, and navigation
channel of the Mississippi River. Since the lake borders the state
of YUisconsin, the state Department of tatural Resources also has an
interest in the resource. Finally, the lLake fnalaska Frotectinn and
Rehabilitation District, constituted by state statue and composed nf
Hisconsin lakeshore land owners (most of whom maintain year-around
residences along the shere), has a cnncern for Lake Onalaska. °
major concern of the Lake District has been that of restricted acces-

sibility tn the lake due to extensive summer accurulation nf zauatic



rmacrophytes.

In June of 1979, the Lake District received permission from the
1.5, Fish and ¥ildlife Service to harvest and remove acguatic macro-
phytes on a limited basis during 1979, fne of the conditiens of the
harvesting permit was that the Lake District conduct a biolnnical mon-
itorina study to determine the effects of harvesting on aquatic mac-
rophytes and macroinvertebrates. Subsequentiy, the Lake District con-
tracted with Viterbe College to provide the biolnoical rmonitorina, The
Collece aoreed to perfnrm aquantitative and qualitative collection and
analysis of macrophyte and macroinvertebrate populations on a weekly
nr bi-weekly basis, from each harvested site and an adiacent contral
(unharvested) area. The analysis was to include evaluation, by spec-
ies ar other taxenomic unit, of the numbers and biomasses of oracanisms
with particular thrust toward comparison of harvested and unharvested
areas and attention to repopulation following the harvest operation(s).
However, the limited financial resources of the Lake District did nlace
constraints on the scope of the study.

This is the final report of the bioloaical monitorina study.
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Materials and Methods

Study Sites

The Lake District designated three two-hectare study sites,
Site I was near Schafer's Landing; Site II was on the south-east

side of Rosebud Island; and Site III was in the bay of the LaCrosse

Safling Club (Figure 2). Each site consisted on one hectare of ex-
perimental area (harvested) and one hectare of control area (unhar-
vested). The subdivisions of each site were marked at each corner

with willow stakes and buoys.

Machrophyte Harvesting

Aquatic plants were harvested to a depth of five feet by a
commercial harvester. The experimental areas of all three sites
were harvested during the second week of July (10-12). Sites I and

IT were subsequently harvested again on fuaust 7-9,

Collection Dates

Macrophytes and epiphytic and benthic macroinvertebrates were
collected. The numbers of samples and dates of collection are shown

in Table 1.

Collection Methods

The specific potential collection areas were predetermined for
both the experimental and control plots of each study site {Figure 3).
On each sampling date, the specific locations from which samples were

to be collected were selected usinag a table of random numbers.
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The macrophyte sampler was a square metal enclosure, N.5m on the
side and 1.2m high. This device was lowered over the side of the boat
and pushed securely into the substrate at each desiagnated sampling location.
The macrophytes (including underground parts) included within the de-
vice were then collected with a garden rake‘and by hand. Samples were
placed in coded polyethylene bags, transported to the laboratory, and
stored at 8-10°C until analyzed.

Table 1. Humber of samples taken at sites and collection dates.

SITES
I I1 111
Date Control Experimental  Control Experimental Control Experimental
7/14% 6 6 3 3 & 3
7/ 6 6 3 3 3 a
7/28* 3 3 3 3 3 3
8/4 3 3 3 2 3 3
8/11* 3 3 3 3 3 3
8/20 3 3 3 3 3 3
9/1* 3 3 3 3 3 3
9/15* 3 3 3 3 3 3
9/29* 4 4 N 0 4 a
10/13* 4 4 0 f 1 4
10/27* 4 4 0 N 4 4
11/10% 0 ) 0 i) 3 K

*Collection dates for benthic and epiphytic invertebrates; macrophytes vere
collected on all dates listed.



SITE 1
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SITE II
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Figure 3. Illustrations of assignment of specific sampline lncations within
the collection sites I, II, and III. C=Contrnl; C=Experimental
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In the laboratory, macrnphytes were washed by hand under a strean
of water to remove debris and epiphvtes, which were saved. Plants were
identified and separated according to species and drisd in a forced-
draft oven at £7°C for 24 hours, after which dry weichts were deter-
mined.

Benthic samples were taken with an Ekman bottem arah (6" % &") by
lowerinc the grab into the metal enclosure after the macrophytes had
been collected. Benthos samples were washed in a screened bucket, bottled,
and transported to the laboratory. Samples were nreserved with FAR and
stained with Rose Bengal. Both benthic and epiphytic invertebrates were
sorted (most according to genus or familv), counted, and dried,

The dry weights of all taxecnomic groups of all samples were expressed

o N p ]
as biomass in arams per sauare meter {q/m-).

Data Analysis

Statistical probabilities that differences existed amonc samplina
sites or between harvested and unharvested areas were determined by
analvsis of variance of mean values of samples collected on all dates.
The analyvsis was performed an the biomass of macronhytes, benthic in-
vertebrates, epiphytic invertebrates, and total! invertebrates. This
analysis was also performed on the numbers/me for the invertebrates

Comparison between control and experimental areas at every site

on every individual sampling date were made bv Student's t-test.

llater Analysis

Chemical and physical water analyvsis data was nrovided bv the
U.5. Fish and Wildlife Service, which performed monthlyv analvsis of

control and experimental areas (Tables 1-4, Apoendix).



Haterfowl Utilization

Utilization by waterfowl of the lakeshore area was studied by
the District Researcher and several lakeshore residents. A descrip-
tion of that study and a tabular summary of the data is in the Appen-
dix (Figure 1, Insert 1, and Tables 5-8).
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Results
During the study, a total of 101 individual control samples of
macrophytes and 150 invertebrate samples were collected; a 1ike number
of experimental samples (from harvested areas) were analyzed. Eighteen
different species of plants were identified, and 58 taxa of invert-
ebrates were found. The numbers of taxa collected at each harvest
site are shown in Table 2.

Table 2. Humbers of different taxonomic groups of organisms at three
sites on Lake Onalaska, 1979.

Benthic Epiphytic AN

Collection Site Macrophytes Inverte- Inverte- Inverte-
brates brates brates
I (Schafer's Landing) 14 35 48 €0
IT (Rosebud Island) 14 29 34 45
ITI (Sailing Club) 12 47 53 72

A more detailed 1isting of numbers of taxa collected at each site
throughout the study period is shown in Table 5 of the Appendix, and
the comprehensive listing of data by taxonomic name, biomass, and
numbers of individuals is presented in Tables 12-20 of the Appendix.

Hean values for biomasses and numbers of individual organisms on
eaca of the several sampling dates are shown in Tables 3-C. Statisti-
cally, there were only three occasions (sampling dates) when a signifi-
cant difference (p=0.033) was observed Letueen macrophyte biormass at
control and experimental areas and these all occurrad at Site I

(Schafer's Landing). 0On a daily basis, there was never a significant

I

o



difference (p=0.05) between control and experimental areas with regard

to invertebrate biomass. 0On one occasion (Site II), there were signif-

icantly (p=0.05) more benthic invertebrates at the experimental’area than

at the control area.
When the daily samples at individual sites were pooled and stat-
istical comparisons were made between control and experimental areas

over the entire sampling period, there was a probability of significant

difference (at the 85-89% level of confidence) for all three harvest
sites with regard to macrophyte biomass (Table 7). That is, there was
an overall reduction of plants in harvested areas. Analysis of the
mean invertebrate populations at control and experimental areas over
the duration of the study, revealed no significant difference in
either benthic or epiphythic invertebrates relative to macrophyte

harvesting at any of the three sites (Table 7).
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Discussion
One would logically expect that there would be a reduction in
biocmass of macrophytes following the harvesting of plants. However,
the mean biomasses of several samples of control and experimental
plots taken within one week following the harvesting do not statis-
tically demonstrate reduction in plant mass. Over the entire study,

though, the mean collective biomass of all plant species was 29 to 38%

less in experimental plots compared to respective control plots. Other

differences were apparent, although not statistically demonstrable.

The statistical analyses applied to this data were simple com-
parisons to determine if differences existed between control and
experimental plots. The comparisons failed to show the expected dif-
ferences primarily because the degree of variance between samples was
considerable. This variance could only be minimized by increasing
the number of samples and/or reducing human error in the sampling
procedure. High variance in such ecological samples is inherent, and
it points to the fact that 1iving organisms in natural environments
are seldom dispersed in a random manner.

In spite of the variance and the constraints of limited numbers
of samples, it is readily apparent that the macrophytes repopulated
at remarkable rates following the harvest. If cne examines the mac-
rophyte biomass by species (Table 12 of the Appendix), it is evident
that, immediately following the harvest, the dominant species of con-
trol plants were represented in experimental plots by reduced biomass.
Other (or new) plant species, however, occurred in areater amounts in

the experimental plots. Within three weeks of harvesting, most



macrophyte species had re-established their populations at levels
indistinguishable from those of control plots. This biomass regen-
eration is shown graphically in Figures 4-7 for those observed macro-
phytes which serve as important waterfowl foods.
The numbers and biomasses of benthic invertebrates did not vary
between control and experimental plots throughout the study. This
is not surprising siﬁce most of these benthic organisms are found in
the substrate quite independently of living vegetation in the water above,
The variance within samples of epiphytic invertebrates was

considerable; these organisms showed nc difference between experimental

and control plots.
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Insert 1. Waterfowl Utilization of Lake Onalaska

Waterfowl were cbserved on Lake Onalaska at fourteen sites totaling T0.0
acres of the 5,400 lake (Table 1). These sites were along the east shore of the
lake, which is along the shores of French Island and Brice Prarie (Figure 1).
Observation were made from September 19 to December 1, 1979. A total of 26L
observations were made by residents of the lake shore and Wm. Westphal, the
Distriet Researcher, during the period (Table 5-T). Personnel of the Fish
and Wildlife service provided data for waterfowl utilization of the total lake.
Table 8 shows species and numbers of waterfowl utilizing the 14 sites.

The 7O acres of observed areas constitute 1.30% of the total lake area,
and its utilization by waterfowl was 1.62% of the waterfowl use-days. Only
two waterfowl in 19 observations were seen in ares #6 which include Harvesting
site III. No observations were made on Harvesting site II. Of 18 observa-
tions recorded from observational site #8, 1140 birds were observed on Harvesting
site I. Only two bird species were noted (1038 coot and 102 wigeon). Water-
fowl utilizetion of the harvested shoreline areas was very limited during the

fall of 1979.
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Table 5. Description of shoreline waterfowl observation sites.

-Jq_

1 Estimated Size of Estimated
Site Identification Observation Site (ft. x ft.) Acres/Site
1 300 x 300 2.066
2 400 x 300 2.755
3 400 x 300 2.755
4 400 x 300 2.755
5 500 x 300 3.443
6 600 x 800 11.019
7 300 x 300 2.066
3 800 x 300 5.510
9 800 x 1000 18.365
10 1000 x 300 6.887
11 400 x 300 2.755
12 400 x 300 2.755
13 400 x 300 2.755
14 600 x 300 4.132

jj See Figure 1 for map showing location of

observation sites.

Table 6. Periods of the day during which spot shoreline waterfowl observations

were made on Lake Onalaska.

Period of the Day

Number of Recorded
Observations

12:01
4:01
8:01

12:01
4:0L
8:01

1
00 & &
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Table 10. Alphabetical listing of Macrophytes collected from three study areas

of Lake Onalaska, 1979.

Anacharis canadensis

Anacharis occidentalis

Carex sp.

Ceratophyllum demersum

Lemna trisulca

Myriophyllum alterniflorum

Myriophyllum exalbescens

Myriophyllum verticillatum

Najas flexilis

Nymphaeaceae

Nymphaea tuberosa

Potamogeton crispus

Potamogeton filiformis

Potamogeton pectinatus

Potamogeton pusillus

Potamogeton strictifolius

Potamcgeton zosteriformis

Vallisneria americana

(waterweed)

{(waterweed)

{coontail)
(duckweed)
(water milfoil)

(water milfoil)

{r7ater milfoil)

{bushy pondweed)

(water 1lily)
(Pondweed)
(pondweed)
{pondweed)
{pondweed)
(pondweed)
{pondweed)

(wild celery)
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