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+ INTRODUCTION

The submersed plant community in Jackson
Lake is an important resource in Grand Teton
National Park for both terrestrial and aquatic
organisms. Since the early 1900’s, Jackson Lake
has been influenced by a series of drawdowns of
varying magnitude that influenced the composition
and extent of the macrophyte community in the
littoral zone. While many physical conditions have
been linked to macrophyte growth and distribution
in lakes (e.g., light, sediments, nutrients, slope)
recent work suggests that the magnitude and timing
of water level fluctuations may be the most
important factor regulating macrophyte community
processes at shallower depths in regulated reservoirs
(Brewer and Parker 1990; Gasith and Gafny 1990;
Rorslett 1984, 1987).

Because of the importance of the aquatic
plant community in Jackson Lake as a food source
and shelter for wildlife (waterfowl, fish,
invertebrates, mammals), the factors affecting
growth and recovery after disturbance have received
periodic attention since the late 1960’s (Hayden
1969; Brewer 1986; Brewer and Rerslett 1987;
Brewer and Parker 1990; Brewer and Thompson
1994). Initial work on plant community dynamics
in Jackson Lake has shown that the aquatic plant
community in Jackson Lake has been exposed to a
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varied disturbance regime that has impacted
recolonization, species diversity and peak biomass
development. Because the extent of littoral habitat
suitable for macrophyte growth in regulated lakes
depends on the timing and magnitude of seasonal
and long-term drawdowns, drawdown schedules
and resulting fluctuating water levels may be
selecting for a plant community characterized by
low diversity and patchy distribution. Peak
production under such conditions in Jackson Lake
tends to be shifted into deeper waters (Brewer and
Parker 1990; Brewer and Thompson 1994).
Furthermore, clonal, weedy species with reduced
value for wildlife (e.g., Elodea canadensis,
Mpyriophyllum sibericum) have enhanced
opportunities for dispersal under such a disturbance
regime and are favored when maximum drawdown
occurs during the period of peak standing crop.

While  historical records  describing
changing patterns of macrophyte distribution are
available for Jackson Lake, few data are available to
evaluate the influence of fluctuating water levels on
the seed bed, and the potential for recruitment after
disturbance from this source. The objective for our
work was to establish protocols and collect
preliminary data on the potential for recruiting
macrophytes from the littoral seed bank by
measuring germination of seeds from lake
sediments.
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+ METHODS
SEDIMENT COLLECTION

Lake bed sediments were collected from
shallow shelf and sheltered bay habitats in the area
of Third Creek drainage. This site was chosen
based on previous data on macrophyte diversity.
Using an Ekman dredge, muds were collected from
four depth intervals (0-2m, 2-4m, 4-6m, and 6-8m)
along two transect lines. After collection, samples
were carefully filtered (to avoid loss of seeds)
through coarse screen to remove excess water and
organic debris. Samples were placed in labeled
containers for storage.

Samples for measuring germination were
prepared separately for each transect at each depth
interval. Each separate sample was mixed well and
large pebbles and plant material were removed by
sieving through a large bore screen. The sample
was then allowed to settle so that excess water could
be decanted off. All decanting was done through a
fine sieve to avoid seed loss. [Each composite
sample was subdivided, and transferred to 1 gallon
Ziplock baggies for cool storage.

EXPERIMENTAL DESIGN

A flow-through aquatic system equipped
with both inflow and outflow pipes was set up to
simulate germination at three different depths and at
fluctuating water levels. Separate tanks were used
for each depth (10, 20 and 30 cm deep), and for the
fluctuating water level treatment (10 - 30 cm). Once
samples were in place, screens were placed over
each tank to avoid litter fall.

Containers (30 x 10 x 10 cm) were
prepared for planting by dividing them into two
sections (15 x 10 x 10cm). Each subsection was
first filled with 750 cm® of peat moss; then, each
received 250 cm® of lake sediment. Thus, each
planting container contained replicate samples from
each depth class (one from each original transect).
Four planting containers (representing the four
collection depths of 0-2m, 2-4m, 4-6m, and 6-8m)
were placed in each experimental tank. Control
containers contained only 750 cm® of peat moss.
The containers were submersed very slowly into the
tanks to avoid disturbing the sediments and mixing
the samples. Once a week for the duration of the
experiment, the water level in the drawdown tank

was lowered by 5 cm. Water levels were maintained
at constant levels in the remaining three tanks. Data
on water level, water temperature, and seedling
emergence (number and type/species) were recorded
2 - 3 times per week. Once per week, containers
with sediment samples were rotated to minimize
any affects associated with position in the tank.

SEEDLING COUNTS

Planting  containers were  removed
individually from each tank to count seedlings. As
seedlings emerged, they were marked with a colored
tooth pick and numbered flag. When they were
large enough for identification, seedlings were
removed. Every other week, the sediment was tilled
to bring new seeds to the surface and break up any
algal crusts on the surface.

+ RESULTS AND DISCUSSION

For the duration of the experiments, no
seedlings emerged from the control containers.
Very few seedlings were germinated from sediments
collected from depths of less than 4 m (Table 1). It
is likely that most of the seeds falling into such
shallow waters were terrestrial in origin. The
greatest germination occurred from samples
collected at depths greater than 6 m from the Third
Creek area. By late August and early September,
much of the region covered by shallow water in June
and July was dewatered due to drawdown. Thus,
seeds maturing during these months tend to fall and
accumulate in deeper water.

Table 1. Germination during July 12 - August §,
1997 of aquatic macrophyte seedlings collected from

4 depth classes in Jackson Lake.

Depth of Sediment Total # of Seedlings
Collection Germinated

0-2m 157

2-4m 51

4-6m 547

6-8m 1142

In general, there was little difference in the
number of seedlings germinating as a function of
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water depth during our experiments (Table 2). This
result is somewhat surprising. @ We expected
germination rates to be lowest in the treatment with
only 10 cm of water. It is possible that some of the
seedlings that germinated were terrestrial plants,
thus artificially inflating our germination results.
Further analysis is underway on these data.
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Table 2. Germination of aquatic macrophyte
seedlings as a function of depth of water during July
12 - August 5, 1997.

Depth during Total # of Seedlings
Germination Germinated
Fluctuating 479
10 cm 499
20 cm 445
30 cm 474

Table 3. Number of macrophyte seedlings
germinated from seeds from July 12 - August 22,
1997.

Species # seedlings
Eleocharis acicularis (1.)R.&.S. 91
Elodea canadensis Michx. 6
Limnosella aquatica L. 191
Sparganium sp. 1819
Potamogeton pectinatus L. 11
Potamogeton pusillus L. 61
Unknown 1 148
Unknown 2 216
Unknown 3 115
Unknown 4 187

During the germination experiment,
seedlings from 10 species germinated (Table 3).
Seedlings of Sparganium sp. were most common.
This genera is typical of marsh habitats and is
usually emergent in shallow water. Limnosella
aquatica, an amphibious annual, and Eleocharis
acicularis, a perennial emergent species, also were
very well represented in the seed bank near Third
Creek. The truly submergent macrophytes (Elodea
canadensis, Potamogeton pectinatus, and
Potamogeton pusillus) were not abundant in the seed
bank, though they are some of the most common
macrophytes in the lake. This suggests they may
reproduce more commonly through vegetative
means, and the seed bank is not as important for
recruitment.

RECOMMENDATIONS FOR FUTURE STUDIES

The preliminary data collected during this
study suggest that the seed bank in the southeastern
portion Jackson lake may play a relatively small role
in macrophyte recruitment compared to recruitment
from vegetative tissues (e.g., rhizomes, turions,
roots, stem fragments). Data from other habitat
types and locations in Jackson Lake are needed to
develop a more complete understanding of
recruitment patterns from the seed bank.
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Building on the historical data available for
macrophyte distribution, the following areas deserve
future consideration as we begin to evaluate trophic
linkages in this system: 1) patterns of macrophyte
community development, 2) community productivity
in terms of growth, photosynthesis, and seasonal
biomass production, 3) niche dynamics in light of an
unpredictable disturbance regime related to water
level drawdowns, 4) differential responses of plants
propagating by fragmentation versus seeds under
different disturbance regimes; and 5) trophic and
nutrient linkages between the aquatic macrophyte
community and consumers in the greater lake
ecosystem.
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