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Introduction

Discussion

Background

The bottomlands show…
 A diverse blend of bottomland species including
sugarberry-american elm-green ash with a significant
population of pin oak

 The Deep Fork National Wildlife Refuge (DFNWR) is listed as
critical habitat for waterfowl in the Central Flyway
 Reports from the USFWS in the years following drought in 2006
and flood in 2007 indicated decline in the bottomland hardwoods
which dominate the refuge

 Adequate forest regeneration present

 Pin oak (Quercus palustris) is a key bottomland species that also
provides vital food supply for waterfowl and other wildlife species

 Limited mortality in the canopy with only a few, mostly
scarce, species demonstrating stress

Goals
 What is the present structure and condition of the overstory
and midstory? And is there adequate regeneration of the
bottomland hardwoods?

 No apparent shifts in forest succession, as the species
composition is similar between the overstory, midstory, and
understory

Figure 1: Lidar imagery map of all generated plots within the DFNWR

 Which environmental factors can contribute to forest
decline?

Methods
Indicators of Forest Decline

Figure 2: Frequency distribution for pin oak stems in terms of trees ha-1 by
diameter class; Figure 3: Distribution of crown condition for pin oak
Species

 High mortality in the overstory
 Key bottomland species that had insufficient regeneration in the
midstory and understory
 Significant difference in species composition between the
overstory, midstory, and understory

Survey

 Vegetation (Overstory, midstory, and understory)
Species richness
Density
Health
Size class distribution
Ground cover
 Soils (Soil cores taken at 25cm intervals)
Texture
Color
Presence/absence of redoximorphic features
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maple sp.

2.47 ± 27.08

6.5 ± 21.2

6.3

54 ± 243

418 ± 1467

river birch

2.42 ± 52.01

3.6 ± 19.4

21.4

<1 ± 6

0

pecan

17.57 ± 41.13

27.7 ± 49.1

14.3

58 ± 297

167 ± 564

hackberry sp.

4.32 ± 15.30

17.6 ± 35.3

4.8

52 ± 127

2153 ± 4844

green ash

15.13 ± 32.92

45.6 ± 94.8

8.6

184 ± 518

2625 ± 6623

pin oak

24.10 ± 50.18

31.2 ± 49.6

10.0

75 ± 340

1207 ± 6831

oak sp.

9.37 ± 29.65

18.5 ± 45.8

22.0

30 ± 159

685 ± 2531

elm sp.

8.18 ± 17.50

34.3 ± 48.5

8.8

156 ± 294

2001 ± 3764

other

10.6 ± 29.9

36.3 ± 68.3

14.8

718 ± 797

3403 ± 6575

Management Considerations
Pin Oak
 Immediate intervention is not necessary due to low mortality
 Silviculture treatments are available (ex. group selection) to
create sun gaps for oak seedlings and promote further oak
regeneration if decided by refuge management

 Shade tolerant species (ash, elm, etc.) and colonizing
midstory species (deciduous holly) which tend to fill in gaps in
the canopy would have to be managed to ensure oak
regeneration
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