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Some Effects of 30 Years of Weir-Management on
Coastal Marsh Aquatic Vegetation and
Implications to Waterfowl Management

JouN A. NYMAN AND ROBERT H. CHABRECK

Aquatic vegetation was compared between weir-managed and unmanaged brack-
ish marsh ponds at Marsh Island, Louisiana, parts of which have been weir-man-
aged since 1958. Coverage by aquatic vegetation was greater in weir-managed
ponds than in unmanaged ponds, but weir-management affected individual spe-
cies differently. Eleocharis parvula was more common in unmanaged ponds than
in managed ponds during the early 1960s but has not occurred in any ponds
sampled since then. Ceratophyllum demersum and the dominant plants Myriophyllum
spicatum and Ruppia maritima were more common in weir-managed ponds than in
unmanaged ponds, although the magnitude of the difference varied greatly among
sample dates. Because Myriophyllum spicatum and Ruppia maritima are important
and preferred duck foods in Louisiana brackish marsh, it was concluded that weir-
management improved habitat quality for migrant and resident ducks at Marsh
Island. Weir-managed ponds contained more aquatic vegetation than unmanaged
ponds in 1988, even though the crest of weirs had lost 15 cm of elevation relative
to rising sea level and the accreting marsh surface. This suggests that aquatic
vegetation can be increased with a greater degree of water exchange than previ-
ously believed, which is desired to reduce interference to juvenile fish and crus-
tacean movement, Weir-managed and unmanaged ponds did not differ in pond

depth, which suggests that weir-management did not affect sedimentation.

Weirs are low level dams constructed from
sheet pilings in tidal channels of a
marsh. Weirs have been used in Louisiana
coastal marshes for over 30 years for waterfowl
and fur animal management (Louisiana Wild
Life and Fisheries Commission, 1964:163). The
crest of a weir is usually constructed 15 cm be-
low the marsh surface; the marsh surface lies
about 30 cm above mean water level (Cha-
breck and Hoffpauir, 1962). Normal tidal
range is about 30 cm on the Louisiana coast,
thus weirs allow high tide to flood the marsh
but interfere little with normal low tide levels.
Their purpose is to reduce drainage of tidally
influenced ponds during prolonged low water
common during winter (Chabreck and Hoff-
pauir, 1962). Tide-gauge data and pond-bot-
tom contours indicate that during such times,
64% of unmanaged ponds drain but only 14%
of weir-managed ponds drain (Chabreck et al.,
1979). This has desirable effects. Salinity fluc-
tuates less in managed ponds than in unman-
aged ponds because weirs maintain a body of
water to dilute incoming tide and rainwater
(Herke, 1971). Wintering wading birds and wa-
terfowl prefer weir-managed ponds over un-
managed ponds (Spiller and Chabreck, 1975),
and people can travel in weir-managed marsh-
es even during winter. However, weirs obstruct
movement of marine organisms (Herke et al.,

1987), and there is concern that weirs may pro-
mote wetland loss (Nyman et al., 1990a). How-
ever, weirmanagement did not affect marsh
loss at Marsh Island, Louisiana (Nyman et al,,
1990a).

Louisiana brackish marsh ponds are a stress-
ful environment for aquatic vegetation. Cha-
breck (1971) found that in coastal ponds be-
tween 0.4 ha and 4.0 ha in size, cover by aquat-
ic vegetation averaged 56.4% in fresh marsh
but 10.7% in brackish marsh. Species richness
is also low in brackish ponds; Chabreck (1971)
found 29 species of aquatic vegetation in fresh
marsh but only 6 in brackish marsh. These dif-
ferences might be partly related to greater sa-
linity fluctuations in brackish ponds; salinity
can fluctuate from 6 ppt to 11 ppt over a 10-
day period (J. A. Nyman, unpubl, data). These
differences might also be partly related to the
greater tidal action in brackish ponds because
it has been suggested that frequent pond dry-
ing limits aquatic vegetation in Louisiana
marsh ponds (Joanen and Glasgow, 1965).

Even though management for aquatic vege-
tation is a common practice in the brackish
marshes on the Atlantic and Gulf of Mexico
coasts of the United States (see articles in
Smith et al., 1989), there are few data describ-
ing the effects of coastal marsh management
on aquatic vegetation. Some sampling of weir-
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managed and unmanaged ponds has been
conducted (Chabreck and Hoffpauir, 1962;
Louisiana Wild Life and Fisheries Commission,
1964), but those reports are not widely avail-
able, and statistical analysis of data is limited
to one study of 1% years’ duration (Larrick and
Chabreck, 1976). Thus, one purpose of this
study was to determine the effects of weir-man-
agement on aquatic vegetation at Marsh Is-
land, Louisiana, between 1958 and 1988,

As noted, previous work demonstrated that
wintering ducks and wading birds selected
weirmanaged ponds over unmanaged ponds
(Spiller and Chabreck, 1975). During that
study, 75.0% of all ducks and coots counted
were in weirmanaged ponds (Spiller and Cha-
breck, 1975). However, inferring the value of
habitat to wildlife by comparing habitat usage
by wildlife to habitat availability has been ques-
tioned (Hobbs and Hanley, 1990; Van Horne,
1983), and a more mechanistic approach to
habitat evaluation has been suggested (Hobbs
and Hanley, 1990). Hobbs and Hanley (1990)
recommended that critical resource distribu-
tion be examined to collaborate comparisons
of habitat use to habitat availability. Wintering
waterbird preference for weir-managed ponds
might result from altered food resources or
merely water availability. Thus, a second pur-
pose of this study was to evaluate the value of
any effects on aquatic vegetation to waterfowl
management at Marsh Island.

STUDY AREA

Marsh Island is a large island on the central
coast of Louisiana, bordered on the south by

https://aquila.usm.edu/goms/vol14/iss1/4
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Location of weir-managed and unmanaged drainage systems, Marsh Island, Louisiana.

the Gulf of Mexico and on the north by Ver-
milion Bay, West Cote Blanche Bay, and East
Cote Blanche Bay (Fig. 1). The Marsh Island
Wwildlife Refuge, operated by the Louisiana De-
partment of Wildlife and Fisheries, includes all
of Marsh Island and provides waterfowl with a
sanctuary from hunting. Weir construction be-
gan in 1958 to improve habitat and attract win-
tering waterfowl to Marsh Island.

The island consists of approximately 31,000
ha of broad, flat brackish marsh. Elevation av-
erages 30 cm above mean water level and varies
little; the only relief is found on the natural
levees that can reach 60 cm above mean water
level (Orton, 1959). Tide ranges are low, about
30 cm, and water levels are wind-dominated.
The climate is humid subtropical with 152-163
cm of precipitation per year, a 300-310-day
growing season, and an average annual tem-
perature of 20-21 C (Newton, 1972). The area
is subject to winter storms and tropical hurri-
canes. Persistent north winds associated with
winter weather fronts produce extremely low
water levels and completely drain many small
marsh ponds for several days at a time (Cha-
breck and Hoffpauir, 1962). There may be 20—
30 weather fronts each winter (Huh et al,
1989).

METHODS

One large and three small weirmanaged
ponds and one large and three small unman-
aged ponds near the eastern end of the island
were studied (Fig. 1). Pond characteristics
were similar in weir-managed ponds and un-
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TasLE 1. Percent frequency of aquatic vegetation
and pond depth in study ponds at Marsh Island,
Louisiana, May 1958, before the weirs were com-
pleted.

Vallis- Eleo- Pond

Ruppia neria charis  Aquatic  depth

Pond type maritima americana parvula coverage  (cm)
Managed 180 14 09 203 488
Unmanaged 18,0 0.3 06 189 498

managed ponds in May 1958, before the weirs
were completed (Table 1). These ponds were
sampled in 1958, 1959, 1960, 1961, 1962, 1974,
1975, and 1988. Observations collected prior
to 1988 have been previously reported but are
not widely available, and only 1% years’ obser-
vations (1974-75) were statistically analyzed.
Earlier sampling included additional drainage
systems, but the additional drainage systems
were not sampled in 1988 because some ini-
tially unmanaged drainage systems had been
equipped with weirs, and some of the original
weirs showed structural failure. In May 1988, it
was found that one of the original small un-
managed ponds had merged with the large un-
managed pond, apparently through shoreline
erosion. Thus, only three unmanaged ponds
were sampled in May 1988. A suitable replace-
ment pond was selected based on aerial pho-
tographs made in 1957 and the replacement
pond was sampled when managed and unman-
aged ponds were sampled in Oct, 1988.

The same sampling schedule and methods
were used to collect all data, Water salinity, tur-
bidity, pond depth, the frequency of aquatic
plant coverage, and frequency of individual
species of aquatic vegetation were determined
in May and Oct. during each year of sampling,
except during 1975 when no sampling was
done in Oct. The frequency of aquatic plant
coverage cannot be estimated from the sum of
the frequencies of different species because
more than one species occurred at some sam-
pling stations. There was no ‘“mid-growing-sea-
son” sampling because aquatic vegetation in
Louisiana marsh ponds has distinct fall and
spring growing seasons; the cessation of growth
during summer has been attributed to high wa-
ter temperatures that commonly exceed 30 C
(Joanen and Glasgow, 1965). Vegetation was
sampled with the line-intercept method using
two parallel transects extended entirely across
each pond. Transects were separated by a dis-
tance equal to about one third the pond width.
Transects in large ponds (>5 ha) had 50 equal-
ly spaced sampling stations; transects in small

Published by The Aquila Digital Community, 1996

ponds had 25 equally spaced sampling stations.
Sampling was conducted from an airboat be-
cause of the extreme shallowness of ponds. At
each station, aquatic vegetation was sampled by
dragging a garden rake on the pond bottom
for about 0.5 m. Care was taken to use the sam-
pling effort at each station. The presence of
vegetation was recorded to determine the fre-
quency of aquatic plant coverage. When vege-
tation was present, the species present were re-
corded in order to determine the frequencies
of individual species. The line-intercept meth-
od is well suited for measuring low vegetation
(Smith, 1980) and is therefore appropriate for
these shallow ponds; the line-intercept method
would not be useful in many freshwater ponds
where water is deeper and individuals of dif-
ferent species vary greatly in size. At every 5th
station, water depth was measured to the near-
est 2.5 cm and referenced to the weir crest el-
evation. A single water sample was collected
from mid-depth near the center of each pond
and returned to the laboratory, where salinity
was determined with a conductivity bridge and
turbidity was determined with a Jackson turbi-
dometer.

Paired (managed and unmanaged) seasonal
means from 1958, 1959, 1960, 1961, 1962,
1967, 1974, 1975, and 1988 were analyzed to
test for differences in aquatic vegetation, salin-
ity, and turbidity between weir-managed and
unmanaged ponds. The observations made in
May 1958 were not included in statistical anal-
yses because they were made before the weirs
were completed. These data were not analyzed
with repeated measures because intervals of 5,
11, and 12 years passed between some obser-
vations. Instead, these data were analyzed with
Wilcoxon’s signed-ranks test (Steele and Tor-
rie, 1980), which is nonparametric and does
not require that observations are normally dis-
tributed (Steele and Torrie, 1980:5633). Myrio-
phyllum spicatum is an exotic that did not occur
when this study was begun; thus, only obser-
vations since it was first recorded, May 1974,
were analyzed for this species.

Relative sea-level rise and subsequent marsh-
surface vertical accretion are extremely rapid
on the Louisiana coast (Penland and Ramsey,
1990; Nyman et al., 1990b); thus, it is unlikely
that the crests of the weirs were at the same
elevation relative to mean water level and
marsh elevation as when they were first in-
stalled. Thus it was assumed that the weirs no
longer restricted water exchange to the same
degree as when they were first installed, and it
was possible that the functional lifetime of
these structures was exceeded. Therefore, data
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Fig, 2. Mean frequency of coverage by aquatic
vegetation in weir-managed and unmanaged ponds
between 1958 and 1988, Marsh Island, Louisiana.

collected in 1988 were analyzed to determine
if weir-managed and unmanaged ponds dif-
fered in aquatic vegetation in 1988. There
were not enough pairs of observations to pool
and use Wilcoxon’s signed-ranks test; thus,
these data were analyzed with a two-way ANO-
VA, with blocking on pond size and season.
The pond-size-by-season interaction term was
pooled into the error term a priori; treatment-
by-block interaction terms were pooled when

appropriate (alpha = 0.30). All effects were
fixed, type III sums of squares were used to test
hypotheses, and an alpha level of 0.05 was used
as the critical limit. The assumption of a nor-
mal distribution of data was suspect because
these were percentage data that often ranged
from 0-30% (Steele and Torrie, 1980). There-
fore, before parametric statistics were used, the
assumption of a normal distribution of data
was tested by determining the normality of the
residual error terms with Proc Univariate of
SAS. The S-statistic (alpha = 0.2000), the plot
of residuals, and the box plot were all consid-
ered when deciding if a variable was normally
distributed. Potamogeton pusillus was log-trans-
formed to achieve a normal distribution,

REsuLTS

Data from 1958 through 1988 —Frequency of
aquatic plant coverage was quite variable (Fig.
2) and greater in weir-managed ponds than in
unmanaged ponds (P < 0.05). Averaged over
all dates, coverage by aquatic vegetation was
1.7 times greater in weirmanaged ponds than
in unmanaged ponds (Table 2).
Weir-managed ponds contained more R,
maritima than unmanaged ponds (P < 0.01).
Averaged over all dates, R maritima was 2.7
times more frequent in weir-managed ponds
than in unmanaged ponds (Table 2). At cer-
tain times there were great differences be-
tween weir-managed and unmanaged ponds, at
other times there was little or no difference
(Fig. 3). R. maritima was the most frequent spe-

TaBLE 2. Frequency of aquatic species, frequency of plant coverage, and water characteristics in weir-
managed and unmanaged ponds averaged over 14 sampling dates between Oct. 1958 and Oct. 1988, Marsh
Island, Louisiana.

Unmanaged mean Managed mean

(SE) (SE)

Vegetation

Myriophyllum spicatund 21.2 (8.5)P 36.4 (11.8)

Ruppia maritima 2.5 (0.8) 6.8 (1.5)

Vallisneria americana 1.5 (0.3) 1.2 (0.2)

Ceratophyllum demersum 0.4 (0.3)° 3.7 (1.8)

Eleocharis parvula 0.3 (0.1)° 0.1 (0.1)

Najas quadalupensis 0.1 (0.1) 0.1 (0.1)

Aquatic plant coverage 13.4 (4.4)° 22.3 (7.2)
Water

Salinity (ppt) 3.2 (0.7) 3.2 (0.7)

Turbidity (ppm) 40.6 (5.0) 37.4 (4.4)

2 Myriophyllum spicatum did not occur until 1974; thus, these estimates are based on 5 observations rather than 14, It has been very frequent
since it arrived, which also explains why average frequency of Myriophyllum spicatum is greater than average plant coverage averaged over 1958—

88.

b Denotes significant difference between weirmanaged ponds and unmanaged ponds.
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Fig. 3. Mean frequency of Ruppia maritima in
weir-managed and unmanaged ponds between 1958
and 1988, Marsh Island, Louisiana,

cies prior to 1962, but has usually been only
the second most frequent plant since 1974.

Estimated frequency of M. spicatum was
greater in weir-managed ponds than in unman-
aged ponds on all sampling dates, except dur-
ing Oct. 1988 when it was absent from both
managed and unmanaged ponds (Fig. 4); how-
ever, only five sampling dates have occurred
since M. spicatum was first recorded and there
were not enough paired observations for sta-
tistical tests. Overall, M. spicatum was 1.7 times
more frequent in weir-managed ponds than in
unmanaged ponds, but in May 1988 it was 32.1
times more frequent in weir-managed ponds
than in unmanaged ponds (Table 2). It is not
known when M. spicatum first appeared on
Marsh Island, but it does not appear to have
greatly affected other species of aquatic vege-
tation, as both R. maritima and Ceratophyllum
demersum were also abundant in 1974-75 (Figs.
3, 5), and R. maritima was the most frequent
species in fall of 1988.

In addition to dominant species, some other
species also differed between weir-managed
and unmanaged ponds. Ceratophyllum demersum
was 9.2 times more frequent in weir-managed
ponds than in unmanaged ponds (P < 0.01)
(Table 2), but its occurrence was variable (Fig.
5). Weir-managed ponds contained less FEleo-
charis parvula than unmanaged ponds (P <
0.02). Eleocharis parvula did not occur at more
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Fig. 4. Mean frequency of Myriophyllum spicatum
in weirmanaged and unmanaged ponds between
1958 and 1988, Marsh Island, Louisiana.

than 2% of the sampling stations and has been
absent from weir-managed ponds and unman-
aged ponds on all sampling dates since 1962
(Fig. 6).

Weir-management did not account for sig-
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Fig. 5. Mean frequency of Ceratophyllum spicatum
in weir-managed and unmanaged ponds between
1958 and 1988, Marsh Island, Louisiana.
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Fig. 6. Mean frequency of Eleocharis parvula in
weirmanaged and unmanaged ponds between 1958
and 1988, Marsh Island, Louisiana.

nificant variation in other plant species, salin-
ity, or turbidity. Salinity and turbidity have un-
dergone great seasonal variation each year,
with salinity lower and turbidity greater in the
spring (Figs. 7, 8).
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Fig. 7. Mean turbidity in weirmanaged and un-
managed ponds between 1958 and 1988, Marsh Is-
land, Louisiana.
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Fig. 8. Mean salinity in weir-managed and un-
managed ponds between 1958 and 1988, Marsh Is-
land, Louisiana.

Data collected in 1988 —Algae and four vascular
plant species were found in the ponds in 1988
(Table 3). Myriophyltum spicatum dominated the
spring growing season in managed ponds and
R. maritima dominated the fall growing season
in managed and unmanaged ponds. Weir-man-
aged ponds contained significantly more M.
spicatum than did unmanaged ponds because
of the great abundance in the spring (F = 6.51,
1 and 10 df, P = 0.0288). Notably, there was
no difference in pond depth between weir-
managed and unmanaged ponds (F = 0.10, 1
and 11 df, P = 0.7576). A difference in average
pond depth between May and Oct. probably
resulted from error in estimating water levels
over the weir crest in Oct. At that time, water
was rushing over the weir and may have led to
incorrect measurements. Assuming that the
May estimate of depth was more accurate,
pond bottoms accreted approximately 10 cm
since the weirs were completed in response to
increasing sea level and sedimentation in
marsh ponds (Tables 1, 3). Turbidity appeared
to be higher in unmanaged ponds than in
managed ponds during Oct. (Table 3), but the
difference was not significant (F = 1.19, 1 and
10 df, P = 0.3043).

DiscussiON

1958-88 data—Weir-management greatly in-
creased amounts of R, maritima, M. spicatum,
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TABLE 3. Frequency of aquatic plant species, frequency of aquatic plant coverage, and water characteristics
in four weir-managed (W) and four unmanaged (U) ponds, Marsh Island, Louisiana, 1988.

May October
U w 19] w
mean {SE) mean (SE} mean (SE) mean (SE)

Vegetation

Myriophylium spicatuni* 0.7 (0.7) 22.5 (7.8) 0.0 0.0

Ruppia maritima 1.3 (1.3) 1.0 (1.0) 7.0 (4.1) 8.2 (5.6)

Vallisneria americana 1.3 (1.3) 1.0 (1.0) 2.5 (2.5) 0.0

Ceratophyllum demersum 0.0 0.0 0.0 1.0 (1.0)

Aquatic coverage 3.0 (1.5) 24.0 (8.5) 9.5 (3.4) 9.2 (5.2)

Algae 1.0 (0.6) 0.5 (0.5) 0.0 0.0
Water

Salinity (ppt) 5.5 (0.1) 5.2 (0.6) 8.7 (0.1) 8.3 (0.3)

Turbidity (ppm) 42.0 (2.0) 45.8 (8.7) 61.5 (8.3) 40.2 (5.0)

Depth (cm) 38.0 (20.2) 39.8 (15.1) 51.8 (11.6) 49.2 (8.1)

2 Denotes significant difference between weir-managed ponds and unmanaged ponds.

and C. demersum in ponds; however, the
amounts of each species varied greatly among
sampling dates, as did the magnitude of the
difference between weir-managed and unman-
aged ponds. Evidently, weirmanagement pro-
moted aquatic vegetation by modifying envi-
ronmental factors that are not the most im-
portant regulators of aquatic plant growth, An
agricultural analogy is that fertilizers do not
greatly affect crop growth unless water avail-
ability is within a certain range. Unfortunately,
little is known about the factors regulating
aquatic plant growth in this dynamic system
other than that turbidity is believed to be es-
pecially important. More frequent sampling
would likely be required to detect small differ-
ences in turbidity between weir-managed and
unmanaged ponds. We have no explanation
for the extremely high abundance throughout
1974-75; however, this was a period of higher
than normal water levels that was associated
with increased productivity in estuarine sys-
tems (Morris et al., 1990).

Ruppia maritima and C. demersum are native
plants that are abundant in coastal marshes,
but M. spicatum is an exotic. It is not known
when M. spicatum first appeared on Marsh Is-
land or what effects it may have had on other
species of aquatic vegetation at Marsh Island.
Larrick and Chabreck (1976) reported that it
had been present for several years before 1974,
but it was not recorded in 1962. Although M.
spicatum can almost completely replace native
vegetation stands in freshwater lakes within 3
years (e.g., Madsen et al., 1991), our data show
that it has not replaced native vegetation in
these brackish ponds even though it has been
present for at least 15 years.
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Coastal submergence may be related to the
absence of E. parvula on all sampling dates
since 1962. Eleocharis parvula is a sedge that de-
pends on water level fluctuations, rather than
on water quality parameters, to persist in
ponds (Davis and Brinson, 1980). Absence of
pond drainage in weirmanaged ponds evi-
dently reduced E. parvula establishment dur-
ing the late 1950s and early 1960s. Since then,
subsidence and sea-level rise may have been
great enough to prevent complete drainage
even of unmanaged marsh ponds, thus pre-
venting the establishment of E. parvula. Pond
depths indicate that the pond bottoms accret-
ed 10 cm between 1958 and 1988, but 137Cs
dating indicates that the marsh surface accret-
ed 15 c¢m since then (Nyman et al,, in press),
which suggests that pond bottoms have not
kept pace with relative sea-level rise. Eleocharis
parvula has not disappeared from Marsh Is-
land; it was observed at many locations
throughout the emergent plant community
(Nyman et al., 1993).

1988 data.—The weirs were resurveyed in
1988, and it was found that the elevation of the
weir crests had changed from the original —15
cm to approximately —30 cm relative to the
marsh surface (R. H. Chabreck, unpubl. data).
This agreed with the estimated vertical accre-
tion, which located the 1963 marsh surface ap-
proximately 15 cm below the 1990 marsh sur-
face (Nyman et al., 1994). Tide-gauge data and
pond-bottom contours of Chabreck et al.
(1979) indicate that this should cause about
25%, rather than 13%, of the weir-managed
pond area to drain during low water. Thus,
twice as much pond area is probably draining
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as was intended. The lower crest may also allow
twice as much water exchange as was intended.
Field observations indicate that even though
the weirs had lost elevation relative to mean
water level and the marsh surface, they were
still restricting water exchange in 1990, Weir-
managed ponds did not completely drain (M.
Carloss, Louisiana Department of Wildlife and
Fisheries, pers. comm.) and exhibited lower
rates of shortterm salinity fluctuations than
did unmanaged ponds (unpubl. data, Louisi-
ana Department of Wildlife and Fisheries).
Furthermore, as shown by the data collected
in 1988, weirmanaged ponds contained 32
times more M. spicatum than did unmanaged
ponds in 1988. Thus, positive effects were ob-
tained with a greater degree of water exchange
than was originally designed, which suggests
that coastal marsh managers might be able to
increase production of aquatic vegetation
while using vertical slots or other modifications
to weirs that allow greater water exchange. In-
creasing water exchange is desirable because
weirs reduce use of ponds as nursery habitat
by estuarine dependent fish and crustaceans
(Herke et al., 1987), and thus may reduce es-
tuarine-dependent fisheries where nursery
habitat limits populations. The fact that weir-
managed ponds and unmanaged ponds were
the same depth in 1988 suggests that weir-man-
agement since 1958 has not affected sedimen-
tation in these marsh ponds. If weir-manage-
ment affected sedimentation, there should
have been a large difference in depth between
weir-managed ponds and unmanaged ponds
after 30 years.

Implications for waterfowl management—Aquatic
vegetation is an important component of mot-
tled duck (Anas fulvigula maculosa) breeding
habitat in Louisiana. A strong positive relation-
ship exists between the amount of aquatic veg-
etation and the number of mottled duck
broods in fresh, intermediate, and brackish
Louisiana coastal marsh (Esters, 1988). This
may be partly related to the high correlation
observed between aquatic invertebrates and
aquatic vegetation (Esters, 1988). Thus, in-
creases in aquatic vegetation likely benefited
breeding resident ducks.

Increased aquatic vegetation likely benefited
wintering migrant ducks as well as resident spe-
cies. Over two thirds of the entire Mississippi
Flyway duck population, over four million
ducks, winter in Louisiana coastal marshes (see
Chabreck et al., 1989). Paulus (1982), citing
unpublished data, reported that over one third
of the wintering ducks in southwestern Loui-
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siana were gadwalls (Anas strepera), and found
that this species fed almost entirely on aquatic
vegetation. Aquatic vegetation is also impor-
tant to species such as American widgeon
(Anas americana) and shoveler (Anas clypeata)
that winter in Louisiana (Chabreck et al,
1989). Duck use of aquatic vegetation depends
partly on the amounts present; evidently, if bio-
mass is too low, foraging efficiency is too low
to warrant use of it (Paulus, 1982). This be-
havior by wintering ducks is not limited to
aquatic vegetation; a similar relationship exists
between mast availability and mast use (Rein-
ecke et al., 1989). Increased aquatic vegetation
thus likely increased wintering habitat quality,
which may improve subsequent reproductive
success of these ducks, which depends partly
on wintering habitat quality (Heitmeyer and
Fredrickson, 1981; Weller and Batt, 1988).

In addition to the amounts present, duck
use of aquatic vegetation depends on the spe-
cies present. Ruppia maritima is an important
duck food in Louisiana brackish marsh. Martin
and Uhler (1939) found that R. maritima was
the plant used in greatest abundance by ducks
along the Gulf of Mexico coast, and R. maritima
has been shown to be an important food of
ducks wintering in Louisiana (Beter, 1957;
Chamberlain, 1959), Weir-managed ponds also
contained more C. demersum than unmanaged
ponds. Ducks also eat C. demersum, but it does
not appear to be an important or preferred
food in Louisiana brackish marsh (Paulus,
1982).

Myriophyllum spicatum has been considered a
threat to diving duck habitat in the north-cen-
tral United States (Korschgen, 1989). However,
it may enhance habitat quality in reservoirs
and lakes of the southeastern United States
(Johnson and Montalbano, 1989), and Flor-
shutz (1972) reported that waterfowl numbers
increased after the plant spread into Back Bay
National Wildlife Refuge on the Virginia coast.
In that study, M. spicatum accounted for 33%
of the volume of foods consumed by waterfowl
(Florschutz, 1972). Apparently, the value of the
plant cannot be judged outside the context of
the habitat under discussion. In Louisiana
brackish marshes, M. spicatum is an important
duck food. Vaughn (1977) showed that M. spi-
catum was an important food of species winter-
ing in Louisiana, such as gadwall (ranked num-
ber 2, accounting for 19% of food volume, n
= 48) and green-winged teal (Anas crecca)
(ranked number 2, accounting for 15% of
food volume, n = 42),

Not only are R. maritima and M. spicatum im-
portant foods, they are also preferred foods in
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tidal brackish marshes. Paulus (1982) reported
that both of these species was preferred foods
of gadwalls wintering in Louisiana tidal brack-
ish marshes, and suggested management for
these species between Oct. and April. Thus,
weir-management likely increased habitat qual-
ity for wintering ducks by increasing R. mariti-
ma and M. spicatum, which may partly explain
the observed preference that wintering ducks
have for weirmanaged ponds (Spiller and Cha-
breck, 1975).

Eleocharis parvula was the second most im-
portant food in the study of wintering gadwalls
in Louisiana by Paulus (1982), but it was not a
preferred food. It was fed on only after more
preferred foods such R. maritima and M. spi-
catum became unavailable, and may have been
inadequate in meeting dietary requirements as
the birds switched to algae as soon as it became
available. Thus, the reduction in frequency of
this plant in the early 1960’s may have had a
small negative effect on habitat quality, but
that effect was likely offset by increases in R.
maritima. Eleocharis parvula has not occurred,
even in unmanaged ponds, on any sampling
date since 1962; thus, any negative effect of
weir-management ceased when it disappeared
from unmanaged ponds. Should E. parvula
reappear in the unmanaged ponds, these areas
may provide some food for ducks when other
foods are lacking; however, little of this plant
can be expected from these ponds because it
never occurred at more than 2% of the sam-
pling stations in the past.
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