Vegetation analysis of a bottomland hardwood forested wetland upstream of a dam prior to removal
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ABSTRACT Table 1 Importance values for species with the
highest values in the bottomland
ORW Dam removal is becoming increasingly common in the United States
as one way of reversing damage caused to river systems. Our )
N e Acer Aesculus | Celtis
research focused on the tree community composition of the forested egundo | glabra .
areas that will eventually colonize the river’s edge after dam removal. T 1239 673 69
Using the point-centered quarter method due to its proven consistent - - ' \
and unbiased results, vegetation transects were established in a T2 1023 60.9 75
restored bottomland hardwood forested wetland upstream of the dam T3 [69.8 75 55.9 ~/
to determine the structure of the forest community. Additional transects ~ //
continuing previous studies within two created wetlands were made in -
N ) ; A 7
order to form a prediction of the vegetation that will colonize the
exposed mud flats adjacent to the dam. This study’s prediction
compared to the actual conditions years later will enhance our
knowledge on the effects of river drawdown, allowing us to predict the
success of dam removals and determine whether future removals are
sufficient and necessary to improve river systems. Table 2 Importance values for Populus deltoides and
Salix nigra within the two created kidney wetlands
Populus deltoides | Salix nigra
INTRODUCTION 9 Figure 3 Importance values
L . ) T4 |216.46 - for all species identified in
Dams can have a destructive impact on rivers due to their T5 121.66 - each transect
tendency to alter the energy pattern of the river downstream, build Transect
. " - ) T6 116.25 32.49 Transect
up sediment before the dam, disrupt the migration of fish, - 112,05 6482 P
? ransect
submerge useful upland ecosystems, and disrupt natural - - Transect
aesthetics (Mitsch and Jorgensen, 2004). The Fifth Avenue Dam T8 155.67 3135 Vet
on the Olentangy River has formed a small reservoir of water from T 38.22 73.09 : Transect
the dam spanning two miles north along the river (Figure 1). T10 |108.20 104.20 g Trensedt
Studies conducted above and below the dam in 1999 by the Ohio ™ 9117 34.84 :::z:
Environmental Protection Agency determined the area bordering T12 |99.63 60.58 : Transect 10
campus to have the poorest water quality of the Lower Olentangy Transect |1
. T13  [139.22 119.56 1
(Army Corps of Engineers, 2004). Transect 2
T4 |119.27 105.44 Transect |3
When a dam is removed, the reservoir it created and sediment it T15 15558 5529 Trnsect 4

TramsecT

contained are flushed downstream, returning to its natural flow.
Exposed mud flats will form due to the decreased river volume
a_dja_cent to the dam. The “new’ Iend will begin to grow vegetation T e
< similar to the natural flora that exists upstream of the dam, where which stage they will develop

Figure 2 Location of transects in the bottomland hardwood
forest at the Olentangy River Wetland Research Park

development had been avoided such as the Olentangy River Initial Colonization
Wetland Research Park (ORWRP), a part of The Ohio State Populs daliord ot o "
University. These areas are often planted to avoid any unwanted opulus aelloides astern coftonwoo
vegetation from forming. Therefore, the focus of our research is the| | Sa/ix nigra Black willow
composition of the forested areas that will colonize the river's edge | |Secondary Colonization
replacing the vegetation associated with initial succession Platanus occidentalis American Sycamore
Acer negundo Boxelder
Figure 1 Satellite image of the Aesculus glabra Ohio Buckeye
Olentangy River located in Columbus, . .
Ohio, from the sample sight to the dam Asimina triloba Pawpaw
METHODS
Three vegetation transects using the Point-Centered Quarter Method (PCQM) were studied in a
bottomland hardwood forested wetland parallel to the Olentangy River (Figure 2). Starting at a random
location within the forest, a center point was marked by a flag at every 10 m from the starting point.
Each point was then divided into four quadrants and the closest tree in each quadrant was measured
for height, diameter at breast height (dbh) and distance from the center point. The data were recorded Initial Secondary
and analyzed to determine density, frequency, importance values and cover using analysis outlined by _
the PCQM (Cottam et al., 1953; Mitchell, 2007). <«  Before
Additional transects were made along the edge of the two created kidneys wetlands following a
method conducted earlier by Downs and Mitsch (2002) and repeated by Allen and Mitsch (2004). All _—
trees within a two meter area measured from the edge of the wetland to the edge of the tree line were After >

—identified-and-measuredfordbt— ——— — — — — ——

RESULTS & DISCUSSION

Figure 4 (left) 5th Avenue Dam on the Olentangy River (Middle) Initial colonization of willow and cottonwood

The highest importance values in the bottomland were for Acer negundo, Aesculus glabra and Celtis species (Right) Secondary colonization of sycamore species

occidentalis (Table 1; Figure 4). Due to the fact that plant colonizations tend to have a pattern that can be
easily predicted, we would expect the wooded area of a forest the same age as the study areas to have a
similar composition. The initial colonization of exposed mudflats will likely be by Salix nigra and Populus
deltoides (Table 2; Figure 3), with classifications of FACW+ and FAC, respectively. This will be followed by
the colonization of Acer negundo and Platanus occidentalis (Figure 4) due to an increase in shade and
elevation over time (Allen and Mitsch, 2004). We would expect other species to develop such as Asimina
triloba in the understory areas and Aesculus glabra in drier areas over time.
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