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ennessee is blessed with an abun-
dance of forest land which provides a
diversity of wildlife habitat. These

habitats are composed of numerous

grasses, vines, herbs, shrubsandtrees.
Many species of wildlife depend on cer-
tainspeciesortypesoftreesandshrubs.
Wildlife use trees as a food source
(fruit, bark, leaves), as winter cover,

for nesting, as perches and other uses.
In this publication, the authors de-

scribe management practices for Tennes-
see landowners to consider when manag-
ing theirwoodlots for wildlife and tim-
ber.
WHAT IS A WILDLIFE TREE?
There are various definitions of
a wildlife tree. In this publication, a
wildlife tree is defined as being one
that has value for wildlife for nest-
ing, cover, perching or food produc-

tion. Thisdefinitionincludes dentrees

mast-producing trees and snag
trees.

THE IDEAL WILDLIFE TREE

An Extension wildlife specialist
once identified what he considered the
ideal wildlife tree in a timber produc-
tion situation. The tree was an 18-inch
DBH (diameter atbreastheight) blackgum,
was producing a large crop of berries,
had a large hole high on the main stem
(was mostly hollow) and had a very nar-
row crown thatwas taking up little valu-
able growing space. Although not valu-
able for sawtimber, thistree was agreat
wildlife tree! Ideal trees such asthese
may not be present in every woodlot,
but when they are present, they should

DEN TREES
Dentreesarelivetreesthat
contain holes or hollows large
enough to shelter wildlife. Wood-
peckers are credited with creat-
ingmany nesting cavitiesintrees.
Species which create these holes
are called primary excavators; spe-
cies such as owls, wood ducks and
raccoons which use cavities cre-
ated by other animals are called
secondary excavators. Other mam-
mals whichtypically use dentrees
are gray and fox squirrels, fly-
ing squirrels, opossums and black
bears. Birds which use tree dens
include owls, woodpeckers, blue-
birdsand swallows. Estimates sug-
gest there are about 32 cavity-
nesting bird species that use den
trees in Tennessee. In Missouri,
research has found that 89 spe-
cies of wildlife use den trees and
another 66 species use shags (see
page 7 for discussion of snags)
for feeding and perching.
Thenumberofdentreesneeded
in an area is dependent on sur-
rounding conditions and landowner
objectives. If, for example, the
primary objective is timber pro-
duction, one or two den trees per
acre for wildlife may be suffi-
cient. If the primary objective,
however, is to maximize squirrel
production, a landowner should
leave more den trees, rather than
remove them in a timber stand im-
provementcutting. Also, forsome
species, artificial nesting struc-
tures canbe constructedto supple-
ment a shortage of suitable den
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trees. In a young timber stand with
few or no den trees, for example,
gray squirrel numbers may be doubled
by erecting 2-3 nesting boxes per
acre. Contact your local Tennessee
Wildlife Resources Agency officer or
Agricultural Extension agent to ob-
tain plans for these structures.

Fallen trees also have value for
wildlife. Hollow logs provide ref-
uge or denning opportunities to many
wildlife species including shrews,
mice, chipmunks, groundhogs, bears,
skunks, opossums and some furbear-
ers. During strongwind storms, trees
are often uprooted. The resulting
root-caps and disturbed soil also pro-
vide densitesforgroundhogs, foxes,
raccoons and others.

MAST-PRODUCING TREES

Mast is an important diet component
of many wildlife species. Mast is
the fruit of atree or ashrub and is
called “hard” (acorns, hickory nuts,
walnuts, etc.) or “soft” (fleshy
fruits of dogwood, blackgum, black
cherry, etc.). Some of the most im-
portant trees and shrubs that pro-
duce mastin Tennessee are the oaks,
dogwoods, hickories, black cherry,
blackgum, beech and maples. The oaks
are probably the single most impor-
tant group of trees for mast produc-
tion for wildlife. For squirrels,
bears, wild hogs and to a lesser ex-
tentdeer, oak mastappearsto bethe
mostimportantfactorinfluencingre-
production. Following years of good
mast production, reproduction, sur-
vival and population levels of these
wildlife species are high.

Conversely, when mast failures
occur, reproduction, survival and
population levels of these wildlife

species decline. Oak mast is also
highly utilized by wild turkeys,
ruffed grouse, bobwhite quail, rac-
coons and small rodents. Landowners
should strive to maintain a variety

of mast-producing trees in their
woodlotstoinsurethatfoodis avail-

able the entire year.

If possible, landowners should
maintain trees from both the white
oak and the red oak families in a
forest stand because of differences
in their fruiting habits. Acorns on
trees in the red oak group mature in
two years, while trees in the white
oak group produce mature acorns in
one season. Byhavingbothoak groups
represented in a woodlot, there is
less chance of a complete mast fail-
ure following a late killing frost
inthe spring. Common speciesinthe
white oak group include white oak,
post oak and chestnut oak; common
species in the red oak group include
northern red oak, southern red oak,
scarlet oak and black oak.

In addition to the oaks, it is
important to plan for a diversity of
other mast-producing species in the
woodlot. Hickories are used exten-
sively by squirrelsand dogwood, black
cherry, blackgum and wild grape are
good soft mast producers. A scat-
tering or clumps of pine provide good
cover for wildlife, particularly in
winter, and offer an alternate food
source (pine seed). Pine also pro-
vides a valuable timber component to
the timber stand.

Mast production depends on sev-
eralfactors, including tree species,
environmental conditions, tree age
andvigor. Landowners canoften point
out individual trees that are the
best mast producers in the woodlot.
If you have not observed thisin your
woodlot, look for some clues when
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selecting wildlife trees. An abun-
dance of new or old acorns or hickory
nut shells under larger trees might
indicate the best producers. Tempo-
rarily mark these trees and observe
their mast production forafewyears
to see if you are correct in your
assessment; then mark the trees per-
manently as wildlife trees and save
them.

The numberof masttreesto main-
tain in a woodlot depends on sur-
rounding conditions and landowner ob-
jectives. If wildlife managementis
the primary objective, more masttrees
should be maintainedthanifthe pri-
mary objective is timber production.

In timber production areas where a
complete harvesting system
(clearcutting) is used, leave buffer
strips along creeks and streams, as
well as a few small groups of trees
scattered throughout the area. Har-
vesting timber in smaller tracts (5-

40 acres depending on the land base)
will maintain adequate mast produc-
tion. Ingeneral, two tothree trees
(larger than 12 inches DBH) in the
white and red oak groups should be
left per acre for good mast produc-
tion for wildlife. Appendix A out-
lines procedures for estimating the
“acorn potential” ofawoodlot. Ref-
erence this section when evaluating
your woodlot for mast trees.

In addition to oaks, one or two
hickories and soft mast-producing
trees, such as blackgum or black
cherry, should also be left per acre
to maximize use ofthe area by a vari-
ety of wildlife species.

SNAGS

Snags are dead trees at least 6
inches DBH and 10 feet tall, with
little or no timber value. With the
possible exception of firewood, they
cannot be utilized. However, snags
can be extremely valuable as feed-
ing, perching and nesting sites for
numerous species of wildlife, includ-
ing woodpeckers, wrens, warblers,
owls, hawks, wood ducks, mergansers,
raccoons, bats, squirrels and opos-
sums. Snag requirements differ by
species. Distinction is made be-
tween hard (some value as marketable
wood) and soft (advanced stage of
decay) snags. Hard snags become soft
shags if they are left alone and not
removed fromthe woodlot. Softsnags
are critical for a majority of snag-
dependent wildlife. Snags take up
very little growing space and should
be left uncut whenever possible (see
Figure 1 for snag management recom-
mendations). Three to seven dead or
dying trees should be left for wild-
life use. Snags should also be left
inwaterfowlmanagementareas foruse
as perches and nesting sites.
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Figurel .Recommendations for snag management by Evans
and Conner for North Central and North Eastern Forests

3-1/3 acres harvested

trees—leave for snags

* | eave shelter belts

* Manage for maximum feasible rotation length
* Consider old growth a high priority
* Leave 1/4 acre permanently uncut clumps in each

* Discontinue removal of dead, dying and decayed

* Consider constructing artificial nesting boxes
* Leave buffer strips along both sides of streams
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APPENDIX

JUDGING YOUR ACORN POTENTIAL*
Abundance of oak acorns is one of the most important factors affecting the

suitability of mixed oak woodlands for deer, turkey, and squirrels. Here is a

way to judge your woodland’s potential for producing acorns for wildlife.

1) Pick a few areas that seem to be

representative ofyourwoods and mark Table 1. Basal area of trees by 2"

off a circle about 60 feet in ra- diameter classes.

dius. This approximates aone-quar-

ter acre plot. DBH Basal Area
2) Count all oak trees 10 inches or

larger DBH (diameter at breast 10° 0.55

height) inside the plots. These are 12° 0.79

your best producers. Separate your 14" 1.07

counts into 2-inch diameter classes 16" 1.40

(10, 12, 14, etc.). 18" 1.77
3) Calculate basal area (BA) of each 20" 2.18

diameter class using the figures 22" 2.64

listed in Table 1. For example, if
you have six oaks that are 12 inches DBH, multiply 6 by 0.79. (6 x 0.79 =
4.7).

4) Add all the basal areas together and multiply by 4 to get an estimate for one
acre.

* Published by Neal Wilkins in University of Tennessee Forestry Renewable Re-
sources Timely Tips, Vol. 5, No. 3 (July 1989). Adapted from Crawford, H.S. and
R. L. Marchinton. 1989. A habitat suitability index for white-tailed deer in the

Piedmont. Southern Journal of Applied Forestry 12 (1):12-16.
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ACORN INDEX

The acorn potential index presented in Table 2 is based on a top score of
100. If your condition is rated fair or poor but you have many oaks smaller

than 10 inches DBH, just wait and give them time to grow. This method can be

simplified by foresters using a BAF

10 or 20 prism and simply calcu-
lating BA/acre of all oaks greater
than 10 inches DBH. Please keep in
mind that this is only an index.
For example, trees that inherently
produce a large number of flowers,
growonforestedgesorgrowinthe
open may produce greater numbers
of acorns. You can get more de-
tailed information about the po-
tential of your woodlot, with re-
spect to wildlife and timber pro-

Basal Area Score

Acorn Potential

Below 40

40 - 60

60 - 80

80 - 100

Over 100

Poor
Fair
Good
Excellent
Excellent but

may need thin
ning

duction, from the Tennessee Wildlife Resources Agency, Tennessee

Division of Forestry and the University of Tennessee Agricultural Extension

Service.
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[FAS Extension

Bird Nighttime Roosts?

Joe Schaefer and Sarah Miller?

Birds roosting in large numbers at nighttime can cause several problems. Airplanes are more
likely to crash if they strike many birds at once. Large flocks of birds can also have a significant
impact on grain fields, or crop fruits such as cherries and grapes. Bird droppings under a large
roost site can be a considerable nuisance. Birds calling from their perches before sunrise are
annoying to people sleeping nearby.

WHY BIRDS ROOST

Communal roosting provides several advantages for birds. This phenomenon provides an
opportunity for birds to find mates and to sharpen communication skills they use throughout the
year. Some birds, because of their age or familiarity with the surrounding landscape, may be
more efficient at finding food. Less experienced members of a roost can follow other birds to
known feeding sites. Roosting flocks also provide a form of protection from predators. Birds
occupying the center of the flock are less exposed to predators than those on the edges.

Several bird species roost in groups of hundreds or thousands. These roosting flocks may be
composed of a single species or of several species. Birds that commonly roost in large numbers
include starlings, house sparrows, crows, grackles, gulls, purple martins, red-winged blackbirds,
pigeons, vultures and wading birds.

TYPES OF ROOSTS

Birds roost in a variety of natural areas and man-made structures. Natural roosting sites can
include trees in urban parks and residential areas, haystacks, ivy, hedgerows, and marshy areas.
Man-made structures chosen for roosting often include barns, ledges, chimneys, attics, flat roofs,
airport hangers and runways.

LEGAL CONSIDERATIONS

The legal status of each bird species may vary on federal, state and local levels. As non-native
species, house sparrows and starlings are not protected by federal or state law. However, local
ordinances may require permits for controlling these species. Migratory birds, such as gulls, are
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protected by federal and state law. It is illegal to poison wildlife in Florida. Regardless of their
legal status, all birds must be treated as humanely as possible. Cruelty to animals is prohibited by
Florida Statute 828.12,

CONTROL METHODS

Each roost site is unique and may require individual attention by a professional to determine the
appropriate control methods. Contact the State Director of Animal Damage Control, U.S. Dept.
of Agriculture, APHIS (Animal, Plant, Health, Inspection Services; 904/377-5666).

Control methods consist of 2 basic types: mechanical and chemical. Because each roost is
unique, methods that work in one situation may not work in another. No single method has
proven to be a cure-all for roosting problems. Using several methods together usually results in
greater success. Refer to Table 1 for control methods recommended for various roosting species.

Mechanical Control Methods
Exclusion options

1. Design new buildings or alter old ones to eliminate horizontal resting
places, such as designing 45° angle ledges or constructing beams in barns
for catwalks so cats can patrol bird roosts.

2. Apply porcupine wire (metal prongs) or sticky repellents (bird glue) on
ledges or rafters. Covering the ledge with masking tape before applying
the bird glue makes removal of the sticky substance easier.

3. Hang heavy plastic (PVC) strips in large door openings of warehouses.
This method allows for human traffic while excluding birds.

4. Cover high value crops, such as fruit trees, with plastic bird netting.

Habitat Modification options
Prune small branches so that trees become less suitable roosting sites for small birds.
Frightening device options

1. Visual or auditory frightening devices include recorded bird distress calls
or alarm calls, gas-operated exploders, battery-operated alarms, exploding
shotgun shells (shell-crackers), firecrackers, lights, bright objects, eyespot
balloons, scarecrows, and motorized hawks. Most birds adapt quickly so
devices must be diversified and their locations shifted constantly.

2. Avitrol® is registered in several bait formations as a chemical frightening
agent. Use is restricted to government agencies, pest control operators, and
persons under their supervision. Birds that eat treated bait behave
erratically and give warning cries that frighten other birds from the area.
This chemical is lethal and connot be used without a permit from the
Florida Game and Fresh Water Fish Commission.
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Trapping options

As with all control methods, special care must be taken in trapping so that non-target birds are
not affected, particularly migratory birds which are protected by federal and state laws. All non-
target birds caught accidently in traps must be released immediately.

1. Funnel traps are the most commonly used for house sparrows. Funnel
traps should be checked frequently.

2. Automatic traps are counterbalanced multicatch traps. House sparrows
enter a compartment then are dropped into a lower compartment from
which there is no escape. Enticing birds into the trap may be more difficult
than the funnel trap, but overall catch is usually greater.

3. Trigger traps are limited in the number of birds they can catch at one
time. Some are not automatic and require a person to spring the trap at the
proper moment.

4. Decoy traps are used to catch starlings where they congregate. Place 10 to
20 well fed and watered starlings in the cage as decoys. The feeding and
calling of decoy starlings will draw others to the cage.

Shooting options
Shooting is often ineffective because of the small number of birds killed relative to the numbers
usually involved in problem roost situations. The sound of shooting is more effective for
dispersing birds from an undesirable roosting location. It can be a helpful technique when
employed to supplement or reinforce other methods used in a dispersal program. This is not an
option for migratory bird problems (see "Legal Considerations™). Local ordinances also may
prohibit this option.
Chemical Control Methods
Repellent options
1. Some chemicals such as Mesurol® can be used as a taste aversion
method against birds. This material can be applied on fruit crops, such as
cherries and grapes, and may repel birds by making them sick.
2. No effective repelling odors have been developed.
Toxicant options
It is illegal to poison wildlife in Florida.

Fumigant options

No fumigants are registered for control of birds.

Pesticide Information Numbers

Page 11 of 790



Contact the following for information on pesticide (chemical) use for bird control in Florida:

Suppliers

IFAS Pesticide Information 904/392-4721

Florida Department of Agricultural and Consumer Services, Pesticide

Information 904/487-2130

When the appropriate methods have been determined for a problem roost, supplies can be
obtained from the following sources.

Porcupine Wire

Sticky Substances
Netting

Nixalite of America
1025 - 16th Avenue
Box 727

East Moline, IL 61244
(309) 755-8771

Shaw Steeple Jacks Inc.
2710 Bedford Street
Johnstown, PA 15904
(814) 266-8008

Bird Control Internat. Corp.
P.O.Box 12

Macedonia, OH 44056
(216) 425-2377

Almac Plastics Company
6311 Erdman Ave.
Baltimore, MD 21205
(301) 485-9100

Animal Repellents, Inc.
P.O. Box 999

Griffin, GA 30224

(404) 227-8222

Chemical Frightening

Avitrol® Corp.
320 S. Boston Ave., Suite 514
Tulsa, OK 74103
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e (918) 582-3359
Kites, Balloons, and Other Frightening Devices

Local sources - lawn & garden, hardware, and feed stores.
Wildlife Control Technology

6408 S. Fig Street

Fresno, CA 93706

(209) 268-1200

Bird-X

325 W. Huron Street

Chicago, IL 60610

(312) 648-2191

Traps

Tomahawk Live Trap Co.
P.O. Box 323
Tomahawk, W1 54487
(715) 453-3550
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Table 1. Control Methods of Birds by Species
Species

Control  Starling |HouseSparro (Crow Grackle Gull PurpleMarti Black Wadin Vulture
Method s ws S S S ns -birds |g birds |s

Catwalks |X X

Porcupine

. X X X X X
wire

Plastic
door X X
strips

Netting X X X

Prune
branches

Frightenin
g devices

Funnel
traps

Automatic
traps

Trigger
traps

Decoy
traps

Shooting | X X

Taste
aversions

Footnotes

1. This document is SS-WIS-53, one of a series of the Department of Wildlife Ecology
and Conservation. Florida Cooperative Extension Service, Institute of Food and
Agricultural Sciences, University of Florida. Published: originally as "Nighttime Bird
Roosts". Minor Revision: August, 2001. Please visit the EDIS Web site at
http://edis.ifas.ufl.edu

2. Joe Schaefer, urban wildlife extension specialist; Sarah Miller, wildlife assistant

Wildlife and Range Sciences Department; Cooperative Extension Service, Institute of
Food and Agricultural Sciences, University of Florida, Gainesville FL 32611.
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Building Nest Structures, Feeders, and Photo
Blinds for North Dakota Wildlife
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Bismarck, North Dakota 58501-5095
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| ntr oduction

Providing nesting areas, feeding, and watching wildlife are becoming increasingly popular sports
in North Dakota. These activities generate about 18 million dollars annually to our state. More
importantly, these pastimes provide hours of relaxation, entertainment, and enjoyment for both
young and old alike.

This publication introduces some types of nest structures, feeders, and photo blinds which can be
constructed in your home at a minimal expense.

There are four sections to this publication. The first covers nest boxes and platforms. These
structures are meant to enhance existing habitat or provide a nest structure where none presently
exists. This does not mean that natural habitat is not important. Dead and dying trees which
provide nesting cavities are still the best type of habitat available.

The second section describes wildlife feeders. Feeding birds and mammals in the winter can be
good for both you and wildlife. First, it provides you a pastime and viewing opportunity during
the cold winter months. Secondly, wildlife may have difficulty finding adequate food and this
additional source can help them survive the winter. Remember, planting a crop for feed isjust as
good, or better, than grain in afeeder.

Section three is a short description of predator guards which are very important additions to any
wooden support post.

The final section describes two types of homemade photo blinds which can be made with
minimal effort or dollars spent. If you've never tried a photo blind, you may be surprised at the
results.
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Nest Boxes and Nesting Platforms

General Information for Nest Boxes and Nesting Platforms

Providing nesting areas for wildlife is a popular and growing hobby for many North Dakotans.
Building houses according to the proper specifications, placing them in the right habitat, and
maintaining them can benefit both bird and mammal populations. If they are not monitored for
detrimental species such as the house sparrow, they may actually do more harm than good.

It isimportant to realize that not all birds and mammals nest in cavities. Many birds, like the
American robin or meadowlark, either build cupshaped nests in trees or nest on the ground. The
nest box plans that are found in this publication are specific to wildlife that utilize a cavity, either
within adead or dying tree or a man-made structure such as a nest box.

Cavity nesting birds will accept any kind of nest box that they can enter. Before deciding on
what kind of nest box to build, there are considerations which should be taken--the size of the
entrance hole, interior dimensions, proper ventilation, and the capability to open the nest box for
monitoring and cleaning. Do not construct abox for "birds' in general as most species require
different sized houses and entrance holes. The following guidance and construction plans will
provide specific plans for most North Dakota species.

For all practical purposes, wood is the only appropriate building material to use. Wood is a
natural material with good insulating properties. Plastic and metal often overheat. Green
"pressure-treated” lumber is impregnated with copper arsenate as a preservative. If the chemical
is not applied perfectly, the wood is toxic to birds and humans. Exterior grade plywood contains
dangerously high levels of formaldehyde and therefore is also not the best choice. The best
woods to use are rough cut cedar or redwood. They naturally resist deterioration when exposed
to sun and rain and the weathered look is inconspicuous and attractive.

Never paint or stain the inside of a nest box. If you want to paint the exterior, close up the box
and paint only what you can see. Use an exterior grade latex paint and give the top a second coat.
Choose a light shade which reflects most heat or a natural color such as green, tan, or gray. A
heavy grade of linseed oil stain works well also. Houses that blend in with their surroundings are
more appealing than brightly painted boxes and less likely to draw the attention of human
vandals.

Nest boxes can be mounted in several ways. They may be attached to existing wood or metal
fence posts, power or telephone poles, existing trees, or on wood or metal posts or pieces of pipe
used specifically for this purpose. Utility poles are often suitable for mounting nest boxes,
however, permission should be obtained from the utility companies before this is done.
Discretion should also be used before mounting to trees. Do not place bird boxes designed for
bluebirds on trees because this invites competition from too many other species.

Predator-proofing should, be considered for al bird nest boxes that are not mounted on steel
fence posts or pipe. A piece of sheet metal, tin, or used aluminum plates from newspaper offices
serve well to prevent predators from climbing wooden posts. Sheets should be stapled or screwed
on around the outside of the wood post be at least 12 inches high. The bottom of the guard
should be at least two feet above ground level.
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Do not put perches on any bird houses. Only the unwanted house sparrows and starlings prefer
perches. If house sparrows or starlings begin nesting in a bird house tear out the nest material as
these species are not protected by state or federal law. Nests may need to be removed numerous
times before these birds abandon their efforts.
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House Wren*, Black-capped Chickadee*,
White-breasted Nuthatch

A+ 512 T sy

I

diarmeter iz 1 158",
4 [&n entrance hole diarmeter
_’IL o o140 o] 7|‘ of 1 154" is needed for the
- holes Floor | 4" white-breasted ruthateh)
o 3
Roof |3 : | Side (2) © ol L
e ¥ 45 12"

Mote: Entrance hole

Front z, Back
—
7/_
ER Use one nail or screw at hottom
to hold door closed.
Lumber: One 1" x 6" x4'0".
\l[\ 11" xJP g \l[\ 2 1/ \l[\ gn \ll gy *\ll 4"_*_
X
Back Front { ) | Roof Side Side | Floor §
AN

*Please note that any birdhouse entrance 1 104 inches in diameter
ot larger will adimit house sparrows! All wren and chickadee nest
boxes should have an entrance hole of 1 172 inches in diameter.

fgf—»
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Tree Swallow and Fasitern Bluebird

Fastern bluebirds nest throughout Morth Dakota, The best habitat consists of ateas comprized
of shott grasses with nearby fence posts, high line wires, or sparse trees where hirds can perch.
Bluehirds normally will not nest within city limits or farmsteads whetre competition from

house spartows is intense. For best results, nest boxes should be placed in pairs abowut

10-25 feet apart and 100-200 yards between pairs. They should be put 4-6 feet above

the ground on steel posts or wood posts with predator guards. The entrance hole should

face it1 a general northeast direction to prevent sun from shining in and over-heating the hox

138"

/_-\ Mote: Entrance hole for

s E Great Crested Flycatchers
UpT = ghouwld be around hole
' 13/4" in diameter.
] Side \-/
(2) -
L Two "pivot" nails allow side to
T I o B 512" swing out for cleaning. se
: 1/4* holes 7‘"?'L = 2 1/4" otie tiail at hottom to keep
1 o Floor o O | doot closed.
# 51/2" ,|4
|
5 =
Front |
. A
P A= 512"
= |+
- Back i
&
- Floor
-
) . Mail holds
15 A+ Pivot nail in front. side clozed.
A s12n A A st
Save!
Lumher: One 1" x&" x &'
4 13 12" 4 o= T 12" —% o" 4 g- S 4"
L
1 o ol o '\“‘.:
>~ Back Front Roof Side Side Floor %
w;
. s alo o h
A
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Peterson Bluebird House P

The most recent data presented by WH. Davis in the Tournal of Field Ornitholo gy . .J-,-;'- - '
i1 1996 suggests that eastern bluebirds prefer this style of house over the traditional -~ ;?;
rectangalar box. Bluebirds seem to prefer the oval entrance and slightly smaller '
floor area of the Peterson house, This design is more difficult to build because

of the angled cuts required. It is also more costly because of the increased material
irvolved. Personal preference also plays a patt in nest box choice and the Peterson
house is often chosen for its appearance.

118"

Nail hole pivot point.
R pivotp
Side view. = i [ > 457
i Side view of front.
_/,/_
: . 1
E Front o~ I
: o -
k=] C ,
o1 121:2" A
e 63° J s
=
-
-
ot
-]
£
17 172" e
: E
3 Side < :
ot = Outer Roof. it
s 2) E
Yentlation hole:
2/4" diameter. ﬁ
2" S -
3 + |-
T 10 1/4" . F on 4
A1 A
Toenail R Toenail L
= erroof = Floor 62° 45°
1 1;21 629 Side view ofhack. gl 6o DImerreof 7
-+ 101/2" — Both of these
Hole for ant killer: 2/8" dia. x 1"deep Edgesdm:':i;
: : |
=1 Back =y Inner Roof
o | Flnnri
/]L» |- |- |-
ap" A gu 7 3m" A
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Peterson Bluebird
House (continued)

Locate one nail here
to hold front up.

. Allow a S/8" gap between
- the top of the front and
the inner roof.

A. The Peterson house has seven parts and is assembled in this order:

C. Then thefloor is toe-nailed to the back.
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D. Third, one side is nailed to the resulting frame.

D

E. Then the other side is nailed to the frame.

F. Next, the swing-down front is fastened by a nail into each side. A third nail is pounded part
way into the side near the entrance hole. Thisis removed each time the house is a checked.

G. Finadly, the outer roof is nailed on top.
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Editor's Note: -- Good sanitation and maintenance of the nest box at the end of the breeding
season are your best defenses against ectoparasites and other insects. To repel blowflies, wasps
and ants during the breeding season, some researchers recommend using a pyrethrin insecticide

as the safest pesticide.
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American Robin and Bam Swallow

The Ametican robin is one of the most commondy known urban
birds andis ajoy to welcome backin the spring. & shelf as
desctibed below can be placed on the wall near a window
wherte the birds can be observed throughout the nesting
season of to a tree trunk or post 6-10 feet abhove the ground.
Barn swallows will also utilize thiz shelf stnicture and

may be encouraged to nest away from a dooraray or other
itncotrvendent location if presented with this oppottunity,

.
o Back
pc
Floor -
b=
7L ([ - b L
T 914" A f 3" 1
- Fm——— e ]
18 1/2" Bevel
f
@ Top
7L
L L~
A g" T
Lumber: One 1" x 10" x 4'0"
_/,/_
e Side
Save!
o :
— Back =] F].Dﬂl" Rﬂﬂf
-3
Side
-
L e [ L
| 13" A e A g1/2" A
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Purple Martin House

Attracting this insect eating bird is one of the biggest challenges for any
backsrard bird enthusiast. A s the first martine arrive in wdd-Apnl remove
the entrance covers to the house which kept out starlings and sparrows
chaing the winter. Ensure that your house iz in an opern area at least

30 feet away from trees and open on all sides. Mattin houses should be
at least & feet above the ground and painted white to reflect the sun.
Houses need to be cleaned out after each season. House sparrows must

be controlled if ywou are to be successful since the house spatrow iz the
thattitl's worst enethy.

Materials:

4" x 8" x1/4" plywood

2" x2" x6" for chimney

1" x2" x 14" for hase

1" x1" x 8" for corner hlocks
4" x 8" metal window screen
4" x4" x 14" cedar post

as" 24"

Place 1/2" dowel railing around
halcomy to keep young from falling.

L - 141/8" -
T A = T
-
&  Ceiling(l) &
Floor (1) o = Sl Roofside (2)
: T I Y
oy o] L] ol
) =t 2
¢ L | . #+— Bevel edge at peals.
MR- TS Vo
- AT 3 14T
" e 3% Screen "
. ! S 5:‘8\&13_/.‘/_ I - placement. 21/ .
@ Ltn " 1/4™| | = by
H — | m— = —
z = lLad B B 12" —— 12" —A-
- _\@D _Ai o) T [oh¢ |% |= Endof reof support.(4) -
== 1" : l " ?g — — :‘:
_®_ —a ,,5 Lo} = Lo
- /_\\ ry A /_ﬂ\ =] Lo | L -1 u
PG S VR ki " 7
- /1' —f 6 k¥ Room partition. 24
Side (2) Side (2) 4 Center roof support. (2) _
| | Boards for hase. | | Save! | i g
7|;241ar v 212" —F— M2 — n
™
| | Boards for hase. | | | Save! |i =
f— 412" —— 2312" |V " —— 11—
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Purple Martin House
(continued)

CONSTRUCTION

MNote: This unit is held togetherby a threaded
rod extending from the underside of the 1" x 2"
hase frame through the center of the chimney.

L. Mark allpieces on plywood sheet, then cut
them out. Make four 1" x 1" x 578" corner
blocks and eight 1" x 1™ x 2" hlocks io
position the parts.

2. Cutoutand assemble hase from 1" x2", Use
Td galvanized siding nails. Attach floor piece
to hase with glue and 1" ox 1 114" naik.

3. Assemble the sides, alternating three hole and
one hole pieces. Use glue and 1" naik or 3/4"
6 flat head wood screws. Use three at each
end of each piece,

4. Position first-story sides on hase piece. Mark
position for each 1" x 1" x 2" hlock to hold
side in position. Attach blocks to floor with
glue and two 1™ nails or 3/4" #6 flat head
wood screws. Place compleied sides in
position on floor. Insert partitions. Position
ceiling and mark for the location of 1"x 1" x
2" blocks near corners on the underside.
Attach thehlocks.

5. Place ceiling in position.

6, Glue pairs of end roof supports together to
form gahle ends 172" thick Attach screen
Position and mark. Glue the tvo center roof
supporis together to make it 1/2" thick. It will
he positioned adjacent to the threaded rod
going up through the exact center of the
house. Attach these pieces to the ceiling with
glue and nails or flat head wood serews from
the underside. Attach roof sides with glue and
nails or scTews.

T. Make ¢ himney from a piece of 2x2. Cut
Y-notch on end to fii roof Have it extend 2
122" above roof peals Drill 114" hole in
chimney and roof for rod. MNail chimney in
place. Insert rod and tighten up.

8. Drill hele in top ofpole to accommodaie
nut on lower end of threaded rod.

9, Use 12" diameter maple dowelk to make a
fence ahout 2" high on each halcony. Pleces
of wood 1" x 1" x 3" mayhe used as the
corner posts of this railing.

This patiern shows how to cut out a martin

house from one sheet of plywood.

o e le
(o e e

Save!

Layout pattern.

Expanded view of martin house.
A threaded rod inseris through
the hasge and up through the

chimmney.

Entrance hole diameter: 2 1/4"

holes =2 1/8"

Locaie 5/8" ventilation holes
1" helow top edge of sides.

*For sides, measurement from
floor to center of enirance
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Northern Flicker Nest Box

The flicker i a commo n woo dpec ker in North Dalkota distinguished hy its yellow tail
feathers and red patch on the hack of the head and neck They nest in wooeded areas
and in town Flickers are excavators and are more likely to use a nesthox ifit &
comp letely filled and packed with sawdust. This simulaies a dead iree with a rotting
inside. Boxes should he attached to a post and placed 4-6 feet high. 4 1 172" thick

rough cut cedar material is

preferred.

I'{ )

_T,
i

'S
oo .
=
1/4" holes | Floor -
2 s i
- " 74
+? L4t 1 Hinge or cleat roof
N for cleaning.
Side .
Back | |1 (2) &
o
T \
AT L4 Z
T | 7T Wire hox shut.
[ —_ —_ 7/_
AT + @ \ /<f
212" L~
. dia. P Fill hox 1o top with sawdust.
Roof E Front o
=
—
T - 7/_
ST TN
!
_,IL Lumber: One 2" x8" x12'0". Saire
. o o
E Back Side Side Fromi O Floor | Foof
v o o
7F’1|.-" 4Ip' /Il.-' IV /II..- (II" /II..-
- 24" 24" 24" 4 1/4™10 3/4"
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American Kestrel, Northern Screech-owl, Gray
Squirrel, Red Squirrel, and Fox Squirrel Nest Box
To atiract kestrek, place thehox in relatively open couniry on a tree or post 10-30
feet high with grassy habitat nearhy. Screech-owls canbe atiracted along the
edges of hardwood foresis adjacent to fields or wetlands. Boxes shouldhe placed
atleast 10 feet high. Both the kestrel and owl hoxes should include a predator
guard to keep squirrel from wsing the nest hoxes. Squirrek canbe ativacied by
using this hox and filling it half full of leaves and mounting at least 30 feet ahove
the ground on a tree at least 10 inches in diameter. It i not necessary to clean out
squirrel hoxes.
1/4" holes L
T Ta o = Optional site for squirrel hox
:i@ ! enirance on side, not front.
o | side )
Hinge or cleat roof for cleaning.
e 3" diameter hole.
e | K___,.--‘* r
: _(_B_ Wire top shut.
9 ! &
Front -
" - Place 3" of sawdust
_1 /4" holes. - in hottom of hox.
Sl I [ o
o Floor
ol A ] o Optional: Locate 3"
i diameier entrance
o . hole here for squirrel hox.
= e Back
L
o | Top
4+ S
|- L I I
T o1 T gy’
Save !
Lumber: One 1" x 10" x8'0" l
. Q O (S
T Back Side Side Fromt () Top | Fleor
= o o o o
- - - l K e -
A 22" 1 16" 7 16" 16" T 12" 734V
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Burrowing Owl Nest Tunnel

Burrowing owls were historic ally found throughout most of the
mixed and short grass prairies of ceniral and western North
Dakota. They utilize burrows ¢ reated by ground squirrelk, prairie
dogs, fox, coyotle, and hadger. Because of the Joss of large tracts

of native prairie to agric ultural practices, much of the potential and
stable burrowing hahitatwas also lest The plans discussed helow
can heused to provide a nesting site on native prairie where
natural hurrows may not exist. Owls prefer areas with short grass
where visihility i good. Dimensions below willbe suitahle for
ungrazed pastures, however, 1 1/2" wood may be neceszary in
pastures where cattle or horses willhe stepping on top of the
siruc ture. Bury the siructure 6" helow the surface. A mound of
dirt huilt up around the entrance will simulate the mound of dirt
around natural dens and aid in attracting owls. Success has heen
documented using this siructure in western North D akota.

e
Bottom view of roof —
with roof cleais. |:| D H
h
214"
=TT -
¥ |P 1/ -
Lumber: F’f’ la‘n;]" s l.l‘4|;
One 1" x6" x8" I 16" 7
One 1" x6"x10"
One piece of 1/2" exterior plywood 24" x 48™
Entrance
7{; 24" + 4 — K
4 Four roof cleats
= Tunnel roof "E" [ Tunmel side "F* Tunnel side "A"™ each 2" wide.
+— 4134 — 4134 — 1T
E Tunnel roof "B" Tunnel side "“C" T " 1“51de
u D i
Nest Layout: E 16 E Save!

Enirance T" wide.
5 1/2" high. Roof
Side

f‘—‘ Side | Side | Side

b | I | I
Tz T2t 1zt 1

: Select site on high, well-drained area. Bury nesthox and tunnel 6"
% below zround surface. entrance should simulate a badzer den
Enirance.

g
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Small Bat House

MNine species ofbats can be found in Moxrth Dalo ta but the little hrown hat

# the most common. Bats ave insect eaters and may eat over 1,000 insects
each evening, They require a warm, moist environment which reaches 80-90
degrees during the daytime. This canbe achieved by covering part of the
houge with tarpaper Painting with black may also help, Houses should he
hung on trees, poles, or the sides of huildings which have a good open area on
atleast one side forbats to maneuver while flying. The hest hahitat is close to
rivers, lakes, or marshy areas where insect populations are high. Nesthoxes
should be about 12-15 feet above the ground.

5/8" space.
78" space.
3/4" space.
5/8" space.
714" 714"
\= 7 :|L= I —’FL C:Wertu.pf'du“m
L= K RGN sides with tarpaper.
N 4142 jm ] C
- crack | | s
IR EE
Amhl -, 3 [ Pivot nail.
r . ] L
-+ L " hxh"“ﬂuu:]mr nail.
Bevel this edge to facilitate upening.J . "o
. . \ . Amnchor nail Eniry crack 1" wide. Score or
Pivot nail location both sides. (One sid: only) scratch entryway and all inner
Anchor nail. surfaces to roughen.
One nail on each
side holds floor closed.
Bottom view. Side view (Cut away.) Front view as _
mounted on huilding,
Lumber: One 1" x8" x 8" 4 172
" 12" v 14" ﬂl,lﬂ 374" " o= " o " 9= ¥ |A,, 12" n 12" v
H Tt i
E Front Back Eoot é Side Side E
- | =
|
Interior dividers

If you have success using a bat house, please contact our Department’s Natural Resource Division.
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Johnson Bat House

1" space hetween all dividers.

Save!

Mote: All external seams and joints should he caullked if not
tight fitting. Divider hoards arve spaced 1 inch apart.

A A
Dividers
Roof(l) | [1qn | ©
Sides .
a @ ||
-
Front
B (1)
7.1
11 1/4*
Back (1) 3am
=+
T 174" Lumber: Two 1" x 12" x 10" rough sawn
or with all interior surfaces roughened.
Divider Divider Divider Divider Divider
+ ¥ o e
24" 24" 24" 24" 24"
Fromt Side Side Eoof Back
+ 2 + 3 =1
24" 24" 24 14" -

L

11 1/4"

L

It

11 14"
3
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Wood Duck and Hooded Merganser
Nest Box

Wood duck populations have made a significant come hack
during the past 20 years, in parthecause of adding additional
cavity nesting habitat in the form ofhoxes such as the one
descrihed helow. Boxes shouldhe placed overwater orin
woodland habitat within o ne-half mile of a wetland. Since

a female wood duck musi kead her newhorn young from the house to

14" holes water, the path should be free of major man- made ohstacles like street
“ S curhs, highways, or tightly woven wire fences. Boxes placed on posts
Floor % over water should he 6-8 feet above the water's surface. Boxes placed in
o woodland hahitat should be at least 20 feet high. At least 3 inches of
i °© mixed sawdust and wood chips should be put inio the hottom of the hox.

The top of the hox should he wired down to prevent raccoons from

entering, It i important to attach a 1/4 inch wire mesh inside the hox and
bhelw the hole so young ducklings are able to crawl out upon hate hing.
Entrance holes should be 3 inches high and 4 inches wide.
o Back .
i Hide () = Hinge or cleat roof for cleaming
11 1/4"
I
il
E :% ! Place 3-3" of sawdust in bottom of box
= g ==
= Foof SE |
[ |: 1 \ /<,-
=3
E g1 .
= L-4
11 1540 Front I
Lumber: One 1" x12" x 120"
;r [=] [=]
= Back Side Side |Front () [Floot| Roof | H— Save!
= o o
" "3 "3 | | " [
A 32|| Al 24" | 24" A 24" /‘g 3{4{? 16" A
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Raccoon and Common Merganser Nest Box
Pileated woodpecker 4" diameter round hole.
Hole sizes for common merganser and raccooty, see:
Futrance Hole sizes for Duck, Mergauser, and Raccoon Nest Boxes
1/4" holes
o o]
Floor %
o al ™ Fill box to top with sawdust for piliated woodpeckers.
For common mergansers, fill bottom of box with 3"-4" of sawdust.
Hinge or cleat on roof for cleaning,
c Back
21 I Side (D) |z,
[
11 144"
&
B
1 1
= E B .
= Roof SLE
[ |: 1 A
FiE)
E L E -
11 1540 Front
Lumber: One 1" x12" 2120"
;r [=] [=]
= Back Side Side |Front () [Floot| Foof | H— Save!
= oo
" "3 "3 | | " [
A 32|| Al 24" | 24" A 24" /‘g 3{4{? 16" A
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Entrance Hole Sizes for Songhbird, Woodpecker, and
Squirrel Nest Boxes (Actual size is shown)

Trace onto wood with carhon paper.

House Wren,
Black-capped Chickadee,
and Prothonotary Warhler

Great Crested Flycatcher
White-breasted Muthatch ]
and Flying Squirrel Gray and Fox Squirrel,

screech Owl, Saw-whet Owl,
Boreal Owl, and American Kestrel

Cut off this point on each
side after drilling holes.

,-,

Common Flicker i Eastern Bluehird and
Tree Swallow

Drill two holes, 1 3/8" diameier
ot centered 7/8" apart.
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Canada Goose Nest Platform

Turtle and Duck Loafing Platferm

The giant Canada goose has made a tremendous comeback in North Dakota in the
past 15 years. Part of this increase has been due to artificial nesting struc tures.
There are various types of structures that will atiract nesting including a floating
structure described helow. Cut the materialas shown and nail hoards onto pole
sectons. Attach awashiub or 10" high section of 55 gallon drum to the platform.
Drill drain holes through hotton of tub and cut an escape hatch 6™ wide and 4™
high just under the top of the tub. This is for young geese to exit the tub. Paint

the tub an earih tone color and fill 1/3 full with nesting material such as grass

or hay. Anchor the platform in 2-4 feet of water. Nesting siructures should

he at least 200 yards apart if they are in view of one anether. This will

prevent territorial conflicis.

™%, Anchor chain

Materials:

One 8" diameter cedar pole - 12° long .
Four 2" x 6" x 8" hoards.

Omne 22" diameter round metal washiuh.

Do not use washitub for turtle and duck

A+ q loafing plaiform .
( D[ LN LX] I»T: urnt LR P
. 24 |
= I uw
& (\q TR EERIEL R IEER IEEY ALY ER] | |
w H
| | |
LLRIRTN EEN I ELR (RLNIE S (RENIN H
(R | |
74 |.r'__ T /IV Il“' L
A 48“ | 48“ 48“
< ) I
£ ¢ " :
48" 48" 48"
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Nest Tub

A structure which has aso proven to be effective in attracting Canada geese is the fiberglass nest
tub. These tubs measure 32 inches in diameter and have an 8" sidewall with an additional 2" drop
in the bottom of the tub. These structures are mounted on a 9 foot pipe after the pipe has been
driven into the bottom of the wetland. The best time to erect these structures is during the winter
when you can work on top of theice.

Select alocation where the water will be from 1 to 3 feet deep and, if possible, at least 50 feet
from the shore. A stand of emergent vegetation such as bulrush is an excellent location. The pipe
should extend out of the water at |east 3 feet. Choose an area aong the north or west shore or in a
protected bay where it will be less apt to get pushed over by the ice action in the spring. More
than one structure can be placed in awetland as long as they are at least 200 yards apart. It also
helpsif the view from one to the other is obstructed. Nesting material should be placed in the tub
by March 1 as Canada geese are early nesters. Put enough material into the tub so that it extends
above the top.

Geese will not always find the tub the first year--do not be discouraged. Check to make sure the
tub isfilled with nesting material annually and that the tub has not been pushed over by ice.

Fiberglass baskets (tubs) for elevated goose nesting structures:

Fi berglass Unlimted, Inc.

Sout h Hi ghway 81

PO Box 1297

Wat ert own, South Dakota 57201-1297

Raven I ndustries, Inc.

Pl astics Division

PO Box 1007

Soui x Falls, South Dakota 57101-1007

Kenco Pl astics Conpany, |nc.
State Hi ghway 21
Necedah, W sconsin 54646

Pl easure Products Manufacturing

2421 16th Avenue South
Mboor head, M nnesota 56560
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Canada Goose Nest Tub

Gosling escape opening

32" or 38" diameter fherglass
tub

3/4" exterior grade plywood
circle across hottom of tub

20" -24" steel disc

Weld
1 foot lengith of 3 1/2" inside,

4" ouiside diameter pipe

N

— 4 1/2" or 5" long 316" holt

1 - —

9 foot lengih of 3" inside, 3 1/2" outside
diameter pipe

At least 6"-12" of water

3 feet of pipe into marsh hottom
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Culvert Nest Structure

A major downfall of most nest structures on private land has been that maintenance generally
drops off with time. This causes structures like baskets to become useless, or even worse, death
traps. Culverts, however, offer ideal nesting conditions and, if properly installed, require very
little maintenance after the initial installation.

Fig. 2. Photo of culvert structure in a
North Dakota wetland .

Location

Culverts are best suited for Type IV wetlands, followed by larger Type I11s and sheltered areas of
Type Vs. Culverts should be placed within six feet of emergent vegetation in a water depth of
approximately 18 inches in the spring. One structure per 10 to 20 acresis a good goal and there
should never be more than one per wetland acre. Areas with nearby trees should be avoided
because they provide hunting perches for raptors and crows.

I nstallation

(Culvertsof 1.5-1.8 min height are preferable.) A culvert can be either installed in a dry wetland
or through theice. Installation in adry wetland is much easier and less hazardous than through
theice. Toinstall in adry wetland, scrape a depression in the wetland bottom with a loader
bucket. Using the bucket, push down and square the culvert in the depression. While installing
through the ice, use good judgment as to what the ice conditions are. If ice is thick enough to
support the equipment, start by cutting a hole in the ice. Cutting a hole in the middle of the circle
of ice will make it easier to lift out. Once the ice is removed, push the culvert down into the mud
and level it. Try to get the culvert into solid (but not frozen) bottom substrate.

Filling the Culvert

Culverts should be filled with soil suitable for plant growth. Rock or gravel are not acceptable
fill material because they do not allow moisture to reach growing plants. The soil will settle and
the culverts must be revisited to replenish the settled soil. The soil can settle as much as two feet,
making it impossible for ducklings and goslings to escape. Filling the culvert with water
saturated fill material may decrease the settling. Plan on revisiting the site(s) at least once and
probably twice to replenish the settled sail.
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Habitat/Cover

Culverts grow avariety of weeds from windblown or soil-stored sources. Thisis generally okay,
but seed such as alfafa, sweet clover, and native grasses could be spread into the soil to improve
conditions. It generally takes 1 to 2 years before cover is adequate to attract nesting waterfowl.
Nesting geese usually break down nearly all residual vegetation and use it as nest material. They
also destroy the vertical and horizontal cover that attracts mallards. Generally geese and mallards
will not occupy the same sight unless modifications are made. A partition may be placed into a
larger culvert that separates geese and mallard nesting sights. The partition can be made from
cedar boards (4 cm thick) to resist rot. Covering the partition with 15 cm mesh wire will allow
mallards to squeeze through the mesh if necessary. A rounded opening of approximately 15 x 20
cm will provide access to the covered quadrants of the partition. Weaving 1-2 cm diameter
willow sticks through the wire mesh on the side facing the open goose nesting area will ensure
that the cover for the mallard nesting sight will not be incorporated into the goose nest.

Fig.1. Side and overhead view of culvert
with mallard/goose partition.
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Mallard Nest Basket

This nest hasket, similar to the design of 2 fiherglass goose tuh, can
he construceed to atiract nesting mallards. The frame & made of
1/4" diameter steel rods mounted on 1" diameter steel support pipe.
This pipe telescopes inside a 1 12" steelpipewith a set serew to
estahlich the desired height Baskets should he placed in wetlands
where water is 2-4 feet deep and where water will remain until at
least mid-summer. Thehasket should be at least 10 feet from shore
and 3-5 feet above the water line. Baskets should he filled with flax
straw or other suitahle material and placed within areas containing
some cattails or bulrush. It is easiest to place these nests during the

winier, through the ice. They will need to he maintained annually
hefore the nesting season.

-

—

25 Cut here to allow
F 2" for overlap.

36" -2“1:'Z"""""

16"
e Use wire to
e o Bend down secure vegetation
A w " L g
18 18 corners and in basket.
Basket pattern. fasten with wire
—— Softwire (14 gauge).
26"
1/4* dia. - Threaded hole
rod, 82" —1/2" mesh hardware cloih. 33'; and seiscrew.
long. \

1/4" dia. rods,
each 20™ long.
18"

t—2

—— 1" diameter pipe, 26" long.

Nesthasket.

Materials:

§' supportpipe, 1 1/2" diameter.
2" 2" hasketpipe, 1" diameter.
13" 6" steel rod, 1/4" diameter.
3' x 3" hardware cloth, 172" mesh.

v 26™ |-

g — 112" diameier
+ support pipe.
Frame and basket assembly.
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Hen House

The basic design of the hen house is a three foot long grass cylinder. The hen house is easy to
build and all the materials are readily available.

Materials to build a hen house include:
7 foot piece of 2" x 2" mesh welded fencing wire 36" wide or 1/4" hardware cloth
1" x 6" x 3 treated lumber
10 foot long 2" pipe
wire
four screws
pipe flange
flax, marsh grass

To make the cylinder, cover one-half of the fencing wire with an inch of grass and roll it into a
foot diameter cylinder.

Take short pieces of wire and tie the roll together in two or three areas. Use screws to attach the
flange onto the center of the board.

Attach the cylinder to the board with pieces of wire about five feet long, weaving the wire
through the cylinder and attaching it to the board. Repeat this two or three times to make sure the
cylinder is on tight.

Pound the 10 foot pipe into the bottom of the wetland to make sure the pipe is stable and secure.
About three feet of pipe should be left out of the water. The nest is then attached to the pipe with
aflange. Instalation of nests should be done in late winter when pounding the pipe into the
wetland bottom and attaching the nest can be done easily. Hen houses should be placed at least
100 feet apart because hens are territorial and are intolerant of other ducks nesting in close
proximity.
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Inner and outer parts of cylinder made of 2™ x 2" mesh welded fencing wire

or 1/4" hardware cloth rolled to approximately one foot outside diameter,
with flax straw or grass rolled hetween the rolls.

soft wire woven
through fencing
wire or hardware
cloth

1/4" hele for the
wire io go through
the hoard

1" x 6" hoard, 3" long

Flange
Detail
11/2" to 2" diameter ——
steel pipe, 10° long 1/4" x 2" (or larger)
holt connecting the
flange to the pipe
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Mourning Dove Nest Basket

JRREA
:F
I

Cut with tin snips to form a circle. Cut out a narrow pie-shape
and wire edges together to form a cone. Wire and/or staple cone
into the croich of a tree limb.
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reat Blue Heron Nest Plaiform

The great blue heron is an elegant water hird found throughout
North Daketa. It & most commonly found nesting near rivers, lakes,
or other water hodies that contain live mature or dead irees. Here,
herons construct a nest of sticks at leasi 20 feet high. They nest in
colondes, meaning there are many heron nests within one small area.
MNestplatforms should he used in the vicinity of a present colony o to
enhance an existing one where trees are deteriorating.

Support poles should he 30 feet high and 6-8 inches in diameter.

Three nest platforms canbe placed on each pole. The first is at the
top and the other two staggered at 180° and 4 feet intervals. ; :
Placement ofheron platformsis best conducted through the ice fiom ﬂ:‘ﬁf‘ﬂ H
January through March. ey

Short suppori hrace.

Sidearms

Perch (top rounded)

Support pole. 30"

Lag screws should he used to attach

platform to pole.
Lumber e -
A AUy AT Position sidearms on support pole so nest is inclined
B. 2" x 2" x 30", upward at approximately 7degree angle.
C. I"x2"x26 1/2". . ]
D, 1" x2" x 26 172", ere armful of sticks onlath nest supporis to
E. I"x2"x 30", stimulate use.
F. I"x2"x19 172",
G. 1" x2"x191/4".
H. 1"x2"x177/8".

One 30° cedar support pole/three platforms.
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Entrance Hole Sizes for Duck, Merganser, and
Raccoon Nest Boxes (Actual size is shown)

Trace onto wood with carhon paper.

Wood Duck and Hooded
Merganser (3" x4™)

Common Goldeneye

(314" x41/4™) Common Merganger and
Raccoon (5" x6™)
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Feeders

General Information for Wildlife Feeders

Feeding birds can provide entertainment and enjoyment for people of al ages. You can attract
birds to your backyard throughout the year but the most important time to help the birds is during
the winter. Cold temperatures and snow limit the food available and put extra demands on birds
to keep warm. In the spring and summer, birds feed on insects which are plentiful. Feeding
should be restricted to feeders and not ssimply thrown on the ground.

Once you begin feeding during the winter, don't stop. Birds become dependent on afood source
and may not locate an aternative once you stop feeding. There are a variety of seeds and foods
that attract birds. The development of black oil sunflower seeds revolutionized bird feeding. It is
the single favorite and most nutritious food for birds. Adding specialty foods to feeders will
attract even awider variety of birds. In the summer, for example, sugar water attracts
hummingbirds. Fruit brings northern orioles, waxwings, blue jays, and thrashers. Meal worms
can lurein bluebirds. In the spring and fall, thistle seed will attract the Harris' sparrow and red-
breasted nuthatch. A mixture of black sunflower and thistle attracts evening grosbeaks, red polls,
and pine siskens during the winter. Niger thistle attracts purple, house, and goldfinches all year
long. Suet will be utilized regularly by woodpeckers, nuthatches, and chickadees.

Placement of your feeder is asimportant as what feed you put in it. First, consider where you
want to watch your birds. Is it by awindow, on a glass door, or on the second story? Pick a
location that is easily accessible for filling with food and out of the wind. Also consider the mess
that empty and spilled seeds will cause below the feeder. Finaly, keeping unwanted predators
such as stray cats away from your feeder is important. Cats kill millions of songbirds annually
and should be prevented from climbing near feeders. Locate your feeder at least 4-5 feet
away,from overhanging tree limbs, fencing, or other structures.

This practice may also prevent squirrels from climbing on the feeder. The addition of a predator
guard on the support pole may also prevent unwanted visitors. If squirrels still persist at a feeder,
lure them to the other side of the yard with an easily accessible tray of peanuts.

Check your feeder for cleanlinessif you use atray or platform type. A dirty feeder may cause
disease or discourage birds from coming. If you have trouble attracting birds, try adding a water
source. Local bird populations will fluctuate, however, and birds absent for a period of time
should not concern you.

Added attractions to your backyard can be lured in with additional types of feeders. The barrel
type feeder described is excellent for attracting deer, turkey, pheasants, and cottontail rabbits if
filled with corn, sunflower, and oats. Y ou may also attract wood ducks or other waterfowl if you
are located in the appropriate area.
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2-Liter Plastic Soda Bottle Bird Feeder

2-Liter Plastic Soda Botile Bird Feeder

1. Remove hotiom and label.
2. Drill 1/8" hole in hottom (or heat wire).
3. Install wire.
4. Drill 516" holes for dowels (or cut).
Sa. For niger or thisile, drill 1/8™

hole then pull drill 14" to

malze slot (or cut).
5h. For hlack oil sunflower, drill

5/16" heoles (or cut).

1/8™ hole

Use 5/16" round hole for sunflower oxr
1/4" x 1/8" slot for niger/thistle.

516" or 1/4"
x 178" hele
) 0 ¢
9" x5/16" dowel or hardwood stick. Il“
L 1 - __]
Dowel
14" clothes hanger
or stffwire
1
Push wire up through 1/8" hole in top and fachion a loop, cut off extra wire.
£ +—3hends
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Milk Carton Feeder
by Alice J. Turner

Feeder A

BHILE

b

Emptiy one-half gallon milk
cartons can be turned into a
variety ofhird-related items.
To make a hird feeder, you
can cut away two adjeining
gides ofa carton, leaving tweo
inches at the top and hottom.
You will have two solid sides
(see Feeder A). Another plan
is to cut windows in all four
sides ofthe carton, again
leaving about two inches at the
hottom (see Feeder B).

MNext punch two holes in the
top of the carton. Thread
some strong string through the
holes and tie it, making a loop
for hanging . Wow you can put
the feeder wherever you want.
Both of these designs can also
he used as hird haths.

Feeder B
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L arge Self-Feeder

Ensure all necessary parts and tools are present. (Refer to Figure 1 and hardware list below.)

el

2 long brackets

2 short brackets

12 - 1" x 3/16" bolt/washer/nut assembly
2 - 3" hinges

2 latch hook assembly

48 - 1 5/8" galvanized drywall screws
34 -1" galvanized drywall screws
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Attach two roof stops to bottom of roof using three 1" screws per roof stop. Screws should be
driven from top of roof (refer to Figure 3A).

Attach two side rails to two end rails forming arectangle of 1 by 2s. 1 5/8" screws should be
driven into side rails which overlap the end rails. Attach this rectangle of 1 by 2s to plywood
floor with 1 5/8" screws driven in from plywood side (see Figure 3B). Thisrailing will hold seed
on the platform.

Assemble body of feeder utilizing two 2 x 12 x 12 1/2" ends and two 12 x 26" sides. Attach 12"
plywood sides to the longer (12 1/2") length of the end pieces with four 1". screws. The 1/2" gap
remaining at the bottom of the rectangular box will function to release seeds from the body of the
feeder (refer to Figure 3C).

Center body of feeder on top of floor and attach from bottom of floor with 1 5/8" screws. Screws
should come up through plywood and into the 2 x 12" ends.

Drill at least six 1/4" drain holes into floor of feeder platform.

Place roof assembly on the ground with roof stops facing upward. Turn body of floor assembly
upside down, grasp the floor, and insert body of feeder between roof stops. (Body of feeder
should fit snugly between roof stops.) Attach two hinges to one roof stop and two latch hooks to
other roof stop. Attach hinges and latch hooks to body of feeder. Use 1" screws to attach hinges

(refer to Figure 3D).

With roof latched and top of roof on the ground, center 4 x 4 post on bottom of floor and mark
with pencil. Position brackets using pencil outline of 4 x 4 post. Mark and drill bracket holes
through plywood and attach brackets with I" x 3/16" bolts, tighten. Place 4 x 4 post into position
and fasten using 15/8 screws. (Disregard this step if you plan to move the feeder to itsfinal
location in two pieces.)

Optional: Add a center peak structure as illustrated by the dashed line in Figure 3E. Two pieces
of either /2" plywood or pine should be cut 26" long and approximately 5" wide. Nail or screw
together to form a 45 degree angle and fasten to the center of the floor of the feeder body. (This
structure prevents old seed from accumulating in the center of the seed reservoir and increases
efficiency of seed dispersal.)

To erect feeder, dig a hole approximately two feet deep. Place post in hole and keep straight
while occasionally packing dirt as hole isfilled. IMPORTANT NOTE: Feeders must be coated
with agood exterior paint for long life and weather proofing. This may be done before or after
putting the feeder up. However, the portion of the post being buried should be painted unless
lumber is pre-treated.

Additional: Figure 2 demonstrates how to get the necessary plywood pieces to construct two
large winter bird feeders from one sheet of plywood. (The cost of approximately $9 per feeder
for plywood and a $6 charge per 4 x 4 post demonstrates that the material to build this feeder can
be purchased for under $25.)
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TOOLSREQUIRED
Table saw
Philips head screwdriver
Wrench to tighten bolt assemblies
Standard screwdriver
Paint brush/paint
Post hole digger
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Figure 1. Wood required to assemble one Large Winter Bird Feeder

34"
End (2)
:, Floor (1) 2x12x12122
= 1/2" plywood
x|
L]
26"
1, Side (2)
- 172" plywood
as"
| Side rails (2) 1" x 2"
:, Roof(1) 34"
“;‘ 12" plywood [ Endrails(2) 1"x2" |
o 201/2"
Roofstops (2) | 1" x 2"
121/4"

2"

Supporiposi(l) 4" x4™
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Figure 2. Utilization of one 4’ x 8' x 12" CDX PLYWOOD

to make two Large Winter Bird Feeders

26" 35" 25"
3 (Side)
26" = (Roof) " (Roof)
o o
& (Side)
26"
34" a4m
& (Side)
i & :
26" 2 (Flooxr) g {Floor)
o a
3 (Side)
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FIGURE 3. Construction diagrams

A
} as"
T
6 5/8"
|
Roof stops
Bottom view of roof
|
6 5/8"
|
B

Drain holes

-
Laich hooks (2) Hinges (2)
Side
D. Side view | |
S
Floor
C. Body of feeder
agm

I

.
|

Side 0t
|

[
L o — o |

.
1

End
2x12x12142
s
1/2" gap AN
T ——— ] [ Rail]

Page 58 of 790



Linda Tray Feeder
s <
Materials: 1" x6" - 39 12" .
=]
T
| Side view
S TnP - E
6 1/4™
w\\ 112"
. . . - Flnur* - Bnﬂ:ﬂ]ﬂ -
Side Side Side Side e lglp L hrace 8
] ] re|l — ]
Vertical support Horizontal support E v Gave! _‘“
/]Lf /]Lr’ /]l/ L 3 /]L/ 71
13ll ll]ll 2{:’1 5 lllr m gll
*If the hoand is 3/4" thick, the floor musthe 5 1/2" x5 172",
If the hoard is 7/8" thick, the floor musthe 5 1/4" x5 174",
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Hardware Cloth Suet Feeder
Materials:
7/16™ hole allows roof +11" x 10" hardware cloth (1/2" x 1/2" mesh)
to slip upward on cord 1" x 8" - 32" (allow 1" for saw kerfs)
+0 174" dowel, 778" diameter
+ 21" nylon or poly cord
-~
—
1/2" mesh
s hardware cloth.
Roof is not attached; [n,
it slides up 1o fill "
the feeder. o
% '3 Bend to 90 a.ngle.—*
7
S — i‘ﬁ!
Staple hardware cloth o
to lower edges of
feeder ends. 1
/IL/ J
| | 7/8" dowel 10" 71
-0 e
78" diameter
hole, 3/8" deep.
21" nylon or poly cord, 1/4" thick.
¥ 512" ¥ 512" |V
?é ry -
< Roofhalfwide | | Roofhalfnarrow 7 O Q
View
L - Save! Save!
7 /]l/ I /]L» £
].I]“ A1 ].I] " 1 1 [1]
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Dowel Suet Feeder

\ Finished dowel suet feeder.

2" .112".112% 2" . ] - . .
= ’i ’i . +— Sliding dowel lifis io insert suet.
* O
3 O O O—|r- | B
o 1" 9/16" diameier hole 1"
4w for sliding dowel. 2 .
O ol
O O O— |7
= || -
Lz (=2 = Y UY]
L This diagram shows placement of dowel holes on the top and hotiom pieces.
Holes are 1/2" diameter and 172" deep, except that the floor hole for the sliding
dowelis 1/2" deep, but the sliding dowel penetrates the roof and is lified io insert suet.
L) ] ] b !
All cuts are T 1/2" long with one at 9 1,/2"
[ i) ] )] ]
1/2" diameter dowels.
-
Materials:
Ej Roof Floor swood glue
" 1" x 6" 14"
«2-1/2"x 36 " dowels
L . 34" 1o
i » g eye screw (_ ng)
-1 . -1 n 1
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Barrd Feeder for Wildlife

A smple feeder can be constructed from a 55 or 30 gallon steel barrel which can often be
acquired for little or no cost. Thistype of feeder can be filled with any grain including black oil
sunflower, corn, oats, or amixture of grains. It serves as aground feeder and is excellent for
deer, turkeys, and other upland birds.

| nstructions

Find abarrel which did not contain pesticides or other toxic chemicals. The barrels most
commonly available are those which contained petroleum products. Ensure any residue is
washed from the inside of such barrels.

Remove one end of the barrel. Thiswill become the top end into which grain is poured. Do not
attempt cutting out the end with a cutting torch as vapors within the barrel may be explosive.
Instead, use a saber saw with ametal cutting blade or a large hammer and metal cutting chisel.

Make a 12 inch cut lengthwise along the bottom edge of the barrel about 2 inches above the
bottom base ring. The cut should be started by first drilling a 3/8 inch hole where the cut will
begin. Cut 12 inches across the bottom beginning at the 3/8 inch hole with a saber saw and fine
metal cutting blade.

Pound in the metal above the 12 inch cut. The result should be a half-moon shaped opening that
will release grain as it is taken from the small tray opening below.

If the barrel did not come with alid, cut a section of exterior plywood dlightly larger than the
opening in the top of the barrel. Secure thislid to the barrel using tarp straps. Eye bolts can be
fastened to both the barrel and the plywood for points to hook the straps. As an aternate and
more simple method, nail three small blocks of wood on the bottom side of the lid just inside the
top edge of the barrel and place a brick or other heavy object on top to hold the lid in place.
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Predator Guards

"Predator proofing” is an important aspect to consider during the construction phase of bird nest
boxes or feeders. This simple step can prevent unwanted predators from destroying eggs or
young in anest box and make your feeder more attractive for wary birds.

All of the predator guards shown below serve the same purpose--to keep predators such as house
cats, raccoons, and snakes from scaling the support post to your nest box or feeder. Wood posts
are the easiest for predators to climb because they provide a rough surface with a good grip.
Metal pipes or posts are less likely to be climbed successfully.

Materials to build predator guards can be made from tin, sheet metal, aluminum, or heavy
plastic. A good source of cheap sheeting is often a newspaper office. Aluminum sheets are used
to make the impression to print the newspaper and are recycled afterwards.

Pipe Guard Sheet Metal
Metal Cone Guard Tree Band

2 flai pieces of
metal (36™)
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Wildlife Viewing and Photography Blinds

Viewing or photographing wildlife is made easier if you are stationary and let the wildlife come
to you. It is easy to attest to that if you've ever fed birds in your back yard at a feeding station.
The same approach should be used if you travel out-of-doors to view or photograph wildlife. The
fact isthat wildlife subjects are just that--wild, and normally won't allow you to approach
closaly. A little more time will be required to construct, place, and maintain a blind, but the time
involved will be far less than the time spent in frustrating pursuit of wary wildlife.

There are as many types and shapes of blinds as there are inventive minds who build them. The
main point is that the blind be large enough to make you comfortable, made of dark canvas so
light cannot penetrate, and allow your shadow to be seen, made sturdy and anchored to the
ground to prevent it from blowing away, and placed in the correct habitat and camouflaged to
maximize your chances of seeing wildlife.

Choosing the correct habitat to place the blind is easier and more effective if you know your
subjects habitat and characteristics. Viewing deer, for instance, would require that ablind is
placed near afood source where the deer is feeding in the evening, or on atrail that leads from
where it feeds to a bedding area where it rets during the day. Another possibility would be a
blind near atrail of rubbed trees where a buck frequentsin the fall or an area where deer
congregate to winter. Every species of wildlife act relatively the same from day to day or season
to season and a pattern can usually be established if you do your research.

Other useful tips that may enhance your success include pre-positioning a blind for some time
before you plan to use it. Time for the wildlife to get used to the presence of the blind is
important. The blind should aso be positioned so that the prevailing winds blow from the subject
to your blind and not toward the wildlife. Birds are not of concern with thisissue. Movement
within the blind should be minimal and loud talking prohibited. Bringing a stool or short chair
will make the stay more comfortable as patience is often a virtue when sitting in a blind.
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L ow-Profile A-Frame Blind

Materials Required:

4-6(2x2)

4-21/2 (2x2)

4 small screws

3' of small chain

3 - hinges 2" x 3" (with screws)

Staple gun and 5/8" staples

10' x 5' dark canvas

Carpet knife

8- 21/2" wood screws

Wood glue (optional)
Cut 2x2 material into four 6' lengths and four 2 1/2' lengths. Miter each end with a 45° cut.

Put together with wood screws and glue (for added strength) two rectangular halves each the
samesize. Let dry.

Add 3 hinges along top edge of blind so halves will fold together like a closed book.

Use a second person to hold halves open to the desired height you wish blind to maintain during
use. (The desired angle would likely be close to 90 degrees.) Pick a point half way between the
top and bottom of the blind. Use small screws to attach a length of chain to keep blind open in
desired position.

Staple canvas to frame. Make sure if canvas is attached while blind is completely open that
enough slack materia is left to enable folding blind back together.

The canvas at end of the blind can be left loose or tightened by cutting out extra material and
stapling to one side.

Cut camera hole in one end only large enough for camera lens to fit through.

Note: This blind is an inexpensive method of gaining concealment for taking wildlife
photographs. Since you must lay flat, it is not the best choice for marshy areas where water
covering the ground may be afactor. A dense foam segping mattress may be helpful to keep you
off the ground. A sandbag or beanbag works well to steady your cameraor lens. A tall person
may need to start with 7' or 7 1/2' 2x2 lengths.
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Low - Profile A-Frame Blind

2x2's)
2172 Feet

(2x2's)

f 6-71/2 Feet

Hinge Hinge

Chain
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M odified Portable Fishhouse-Type Blind

Thisblind is fashioned after the typical portable ice house. Finding someone who owns one may
give you a head start before construction.

Materials Needed:

2-4104" (1" x2"

2-4' (2" x 4"

2-5(2"x4"

2-(4 x4 3/8" plywood

7' x 14' dark canvas

Drill and 1/16" bit, 3/8" hit

8 piano hinge

Jig saw

1 box small wood screws (1/2")

1 box medium wood screws (3/4")

Staple gun with 1/2" staples

Carpet knife

8 - 3" wood screws

Wood glue

8 - 4' lengths of 2" x 1/4" lathe
Cut two 4' 2x4s and two 5' 2x4s. Miter ends 90 degrees.

Make base of blind with above 2x4s by joining mitered ends together. Glue and join together
with 3" wood screws.

Use piano hinge on inside edge of blind. Attach to each 4' 2x4 one 4x4 sheet of 3/8" plywood.
Use 1/2" screws in plywood and 3/4" screws in 2x4. Both plywood pieces should be free to fold
toward center of blind.

Begin attaching canvas on one 5' 2x4. Drill pilot holes in lathe material with 1/16" bit. Double
canvas over and place lathe material over canvas. Sink 3/4" screws through lathe, canvas, and
into 2x4. Have assistant hold both plywood sides straight up.
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Stretch canvas over entire blind and repeat above process on opposite 5' 2x4. Cutting of some
eXCess canvas may be necessary.

Secure 1x2s inside blind wedging them between plywood walls. These will be the supports that
keep your blind from collapsing. For right now, you may wish to nail them temporarily for ease
of working.

Attach canvas on plywood by using lathe and 1/2" screws. Remember doubling canvas and
drilling pilot holes. Extra canvas will need to be trimmed. Use your own best judgment,
however, canvas should overlap wood by at least 3".

Sit in blind with desired stool to determine level you will be photographing. At thislevel, trace a
hole (with coffee can, etc.) dightly larger than your cameralens. Drill hole with 3/8" bit for a
Spot to start cutting. Y ou may wish to have camera holes in the canvas also. Make flaps to cover
holes by using excess canvas. Use velcro to attach flaps to cover unused windows.

Note: Thisblind isideal for situations where water is present since the bottom is entirely open.
Wear your rubber boots or use a false floor made of a pallet, etc.

| - - - - 1 - L] - - |
[«] Lathe - holds camvas down o]
* to plywood *
. Camera Hole *
. . Camras Walls
* inge runs entire N
. length of plywood . 5 foot 2x4
- (on msu]JIe ofblind) "
- - L L ] L ] L ] L L ] L L L - L ] L ]
| | | | | I
[
4 foot 2x4 Lathe - holds canvas to 2x4
FRONT VIEMWW SIDE VIEAY
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Great Trinity Forest Management Plan

Wildlife Management

Woodpecker Excavation and Use
of Cavities in Polystyrene Snags
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WOODPECKER EXCAVATION AND USE OF CAVITIES
IN POLYSTYRENE SNAGS

RicHARD N.  CoNNER AND DANIEL SAENZ

ABSTRACT.-We examined woodpecker excavation and use of atificia polystyrene snags
in four forest types in eastern Texas for five years. Twenty-three of 47 atificid snags were
used by Downy Woodpeckers (Picoides pubescens) for cavity excavation and subsequent
nocturnal roosting; they did not use the artificia snags for nesting. Although six other species
of woodpeckers were present in the area, only Downy Woodpeckers excavated cavities in
the artificid cavity substrate. Entrances to cavities in atificid snags became enlarged within
several months of excavation. Other wildlife species using abandoned cavities in artificial
snags were Carolina Chickadees (Parus carolinensis), Prothonotary Warblers (Protonotaria
citrea), southern flying squirrels (Glaucomys volans), and red wasps (Polistes 0.). In one
ingance, Carolina Chickadees excavated their own cavity and nested within a polystyrene
snag. Until an artificia cavity substrate acceptable for both woodpecker excavation and
nesting can be found, the utility of artificid snags as a means to augment woodpecker nesting
substrate remains inadequate. Received 18 October 199.5, accepted ]§ January 1996.

Many woodpecker species and secondary cavity nesters depend on
snags (standing dead trees) for cavity sites that they use for nesting and
roosting (Conner 1978, Evans and Conner 1979, Thomas et al. 1979,
Raphadl and White 1984). Harvesting of mature forests can greatly reduce
the availability of substrate for woodpeckers to excavate nest cavities
(Conner 1978, Dickson et al. 1983). Thus, artificial cavity substrate may
benefit nesting woodpeckers in areas where snag availability is low.

Peterson and Grubb (1983) evaluated woodpecker use of 50 artificial
polystyrene snags (242-cm high X 22-cm diameter) over an 1 I-month
period in Ohio. Downy Woodpeckers (Picoides pubescens) excavated 5 1
cavities in 42 of the snags, used them for nocturnal roosting, but failed
to use the cavities for nesting. House Wrens (Troglodytes aedon) and
Carolina Chickadees (Parus carolinensis) nested in cavities excavated by
Downy Woodpeckers. Peterson and Grubb (1983) speculated that other
larger species of woodpeckers might use polystyrene snags if snags
>22-cm diameter were provided, but this idea has never been tested.
Artificial polystyrene snags have also been used to explore sexua differ-
ences in selection of cavity sites by Downy Woodpeckers and to evaluate
cavity entrance orientation and snag selection relative to vegetation in a
regenerating clear cut (Grubb 1982, Petit et al. 1985).

We evaluated woodpecker use of 26-cm diameter X 242-cm high poly-

1 Wildlife Habitat and Sitviculture L aboratory (Maintained in cooperation with the College of Forestry,
Stephen E Austin State Univ.), Southern Research Station, USDA Forest Service, Nacogdoches, T€Xas
75962,

449
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TasLe 1
VEGETATIONAL CHARACTERISTICS (MEANS * SD) OF MATURE PURE PINE, RNE-HARDWOOD,
UpLAND HARDWOOD, AnD BOTTOMLAND HARDWOOD FOREST STANDS WHERE ARTIFICIAL
POLYSTYRENE SNAGS WERE STUDIED ON THE STEPHEN F AUSTIN EXPERIMENTAL FOREST IN
EASTERN TEXAS

. . Upland Bottomland

. Purepine Pine-hardwood hardwood hardwood

Vegetationvariable (N =20 (N = 20) (N = 20) (N = 20)
Vegetation height (m) 30.0 (3.7) 274 (5.5) 206 (2.9) 27.1 (5.3)
Pine basadl area (m?ha) 235 (3.9) 226 (7.3) 38 (3.6) 0.2 (0.5)
Hardwood basd area (m?/ha) 0.2 (0.6) 0 (32 15.6 (3.5) 18.5 (4.8)
Tree density (#/0.04 ha) 11.5 (3.6) 18 5 (9.6) 10.1 (3.2 14.0 (3.6)
Canopy closure (%) 73.1 (11.1) 71 2 (14.3 69.3 (13.8) 72.5 (13.0)
Ground cover (%) 29 (2.8) 5 (2.4) 35 (2.7) 9.6 (6.4)
N atur ahagd#/0.04 ha) 0.8 (0.8) 7 (0.9) 0.7 (0.8) 1.1 (1.0)

styrene snags in four forest types over a five-year period. We determined
secondary cavity nester use of woodpecker cavities and evaluated cavity
shape and condition with long-term use.

STUDY AREAS AND METHODS

We congructed 47 artificial snags from solid blocks of polystyrene (26-cm diameter X
242-cm high). The 4-cm increase in diameter of the polystyrene snags above what had been
used previoudy (Peterson and Grubb 1983), placed the substrate diameter within the range
of sizes used by Hary (Picoides villosus) and Red-bellied (Melanerpes carolinus) wood-
peckers for cavity sites (Conner 1978). Similar to Peterson and Grubb (1983), we painted
the artificiadl snags with a thick coating of brown latex paint to enhance the snag-like ap-
pearance of the polystyrene snags. After drilling a centraly located 3-cm diameter hole
(pardlel to the length of the snag), 80 cm deep into the base of each atificid snag, we
installed it in the field on 20 October 1986 by dliding it onto a 184-cm long “T-pole’ (iron
fence post) that had been driven into the ground approximately 110 cm deep. The hole
drilled into the base of each artificial snag was made solely to mount (impae) the snags on
T-poles. All artificial snags were installed as close to verticdl as possible, i.e, no lean could
be visually detected. Artificia snags were installed a 112-m intervals on four nest box trails
in four forest types (ten snags per tral and one trall in each forest type. mature pure pine
[Pinus spp.], pine-hardwood, upland hardwood, and bottomland hardwood forest habitats)
located on the Stephen E Austin Experimental Forest (31°29'N, 94°47'W) in southern Nac-
ogdoches County, Texas. Each nest box tral was circular and approximately 1130 m in
length. Cavities for secondary cavity nesters were readily avalable on each trail, because
20 sites with three nest boxes per site were established at 56-m intervals on each trail as a
pat of a different study. Seven additionad artificial snags were installed on the edge of
mature pine-hardwood forest next to dirt roads.

Vegetation characteristics were measured a 56-m intervals (20 points) on each of the
four nest box trails (Table 1). We measured vegetation height with a clinometer, and tree
basal areas were messured with a onefactor metric prism. Densties of trees and snags > 15
cm diameter a breast height were counted within an 11.3-m radius circular plot. We esti-

Page 71 of 790



Conner and Saenz - WOODPECKERS AND POLYSTYRENE SNAGs 451

TABLE 2

SPecCIES UsSeE oF CAVITIES EXCAVATED BY DOWNY WOODPECKERS IN ARTIFICIAL POLYSTYRENE
SNAGS IN FOUR FOREST TYPES ON THE STEPHEN E AUSTIN EXPERIMENTAL FOREST IN
EASTERN TEXAS

Number of polystyrene snags used

Pine- Upland Bottomland
Pure pine hardwood” har dwood hardwood
Cavity occupant (N =10) N =17) (N = 10) o = 10)

Downy Woodpecker® 0 13 10 0
Carolina Chickadee 0 4¢ 2 0
Prothonotary Warbler 0 0 2 0
Southern flying squirrel 0 1 0 0
Red wasps 0 3 2 0

+ Artificial snags in fores N = 10) and edge (N = 7) pine-hardwood habitat combined.
4 All cavities except one were initially excavated by Downy Woodpeckers.
¢ In one indance in pine-hardwood edge habitat Carolina Chickadees excavated their own cavity.

mated percent canopy closure and ground cover, using a 4-cm diameter X 12-cm long hollow
tube. We recorded height and compass aspect of pecking and cavity excavation on all
artificial snags from fall 1986 to summer 1991.

Occupants of cavities were determined by checking roosts with a mirror, watching oc-
cupants use a cavity, or flushing the occupant. Artificial snags were visited during the spring
(March-May), fall (September-October), and winter (December-January) during each year
of the study. The species of woodpeckers excavating cavities in artificial snags were deter-
mined by watching the actual excavation or by measuring the final size of the completed
cavity. We also noted claw marks and their relative size to determine if they had been made
by a squirrel or a possible predator (house cat [Felis domesticus] and raccoon [Procyon
lotor]). We were not able to determine nesting success on all of the avian nests detected
because of time and personnel constraints. Artificial snags in the bottomland hardwood area
were monitored only until spring 1989 because flooding lifted the snags off the T-poles and
washed them down the Angelina River.

RESULTS

Except for one case, Downy Woodpeckers were the only species de-
tected excavating and using cavities in the artificial polystyrene snags
(Table 2). We did not observe Downy Woodpeckers nesting in any of the
cavities, but they regularly used the cavities as nocturnal roosts. Downy
Woodpeckers excavated cavities in artificial snags only in the pine-hard-
wood and upland hardwood forest types. Carolina Chickadees were the
most frequent secondary users of cavities excavated by Downy Wood-
peckers (Table 2). In one instance, Carolina Chickadees excavated a cav-
ity during the early spring and successfully nested in it. Prothonotary
Warblers (Protonotaria citrea) successfully nested in two different cavi-
ties in the upland hardwood forest type. Standing water was present in
parts of this area for much of the spring. Five cavities were used by red
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Fie. 1. Seasonal appearance of cavities completed by Downy Woodpeckers in polysty-
rene snags (starting in winter 15 months after snag installation), enlargement of cavities by
subsequent use, and use by secondary cavity users during successive winter (WTR), spring
(SPR), and fall (FALL) seasons on the Stephen E Austin Experimental Forest in eastern
Texas.

wasps (Polistes sp.) and one by southern flying squirrels (Glaucomys
volans).

Artificial snags were in place five months before small holes began to
appear in them in the upland hardwood and pine-hardwood areas during
the early spring 1987. Downy Woodpeckers were the only woodpecker
species observed excavating cavities in the artificial snags, and the first
completed cavities (9) appeared in these two habitat types by early Jan-
uary 1988 (15 months after installation) indicating that they had been
excavated during late fall to early winter 1987. Additiona completions
of cavities in other artificial snags occurred during the next two years
(Fig. 1). Avian secondary cavity nesters did not begin to use the com-
pleted cavities until more than a year had passed (Fig. 1). Southern flying
squirrels were first detected after two years.

All completed cavity entrances were excavated between 12 and 16 cm
from the top of the artificial snags. It was difficult to detect visually a
preference for cavity orientation. Cavity entrances appeared to be bimodal
in their distribution (Fig. 2). A Rao's test indicated a non-random orien-
tation of entrances (U = 1,591; P < 0.01).

Small holes that seemed to be similar to cavity starts appeared near the
tops of two artificial snags in the pure pine area within five months of
snag installation. Cavities in those two snags, however, were never com-
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N
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S

Fie. 2 Aspects of entrances to cavities excavated into artificial polystyrene snags (N =
22) in eastern Texas.

pleted. By January 1988, two other artificial snags in the pure pine area
had small excavations in them but were also abandoned. Artificia snags
in the bottomland hardwood area had small and some large holes exca
vated within 30 cm of the base of the snags, most likely excavated by
Pileated Woodpeckers (Dryocopus pileatus). But, apparent start holes in
both the pure pine and bottomland hardwood areas were never excavated
beyond several centimeters deep. Artificial snags in &l areas had varying
amounts of their surface paint and polystyrene pecked away, as if wood-
peckers or other bark foragers had attempted to forage on them.

Seven cavity entrances became quite enlarged within 8-10 months fol-
lowing cavity completion and subsequent use (Fig. 1). Although entrances
enlarged in al directions, the bottom of each entrance was affected the
most. Polystyrene would erode away 10-15 cm, most likely during the
passage of the occupant, so that entrances gradually became elongated
vertically. Downy Woodpeckers appeared to abandon enlarged cavities.
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Claw marks of sufficient size to suggest attempted predation appeared on
four of the artificial snags with cavities during the fall and winter. In one
instance, the cavity entrance was torn open and about half of the cavity
chamber exposed.

DISCUSSION

Our attempt to use large diameter polystyrene snags to encourage some
of the larger woodpeckers to excavate cavities was unsuccessful. Al-
though both Red-bellied and Hairy woodpeckers were present within the
vicinity, neither species apparently excavated cavities in the artificia
snags. Diameters of the artificial snags were sufficient to house cavities
made by these two species (Conner et al. 1975, Jackson 1976). However,
the 3-m height of the artificial snags, which was the talest block of
polystyrene commercially available, may have been too low for these two
species. Hairy and Red-bellied woodpeckers typically excavate nest cav-
ities at heights above 3 m (Conner 1978). Downy Woodpeckers often nest
in dead tree stubs that are approximately 3 m in height (Conner et a.
1975). They aso are known to excavate cavities in very soft, well-de-
cayed natural snags (Conner et al. 1975, 1976). The consistency of poly-
styrene is very similar to that of well-decayed wood tissue found in some
snags used by Downy Woodpeckers for cavity excavation. Both the poly-
styrene and well-decayed wood tissue can be easily excavated by a human
finger nail. Substrate of such little structural strength may be too soft for
the larger woodpecker species.

Although there were woodpeckers within the pure pine and bottomland
hardwood study areas, none of the polystyrene snags in these study areas
was used for cavity excavation. There was an abundance of natural snags
in the bottomland habitat (Conner et al. 1994, Table 1); thus, the attrac-
tiveness of artificial snags was likely less. Natural snags were as common
in the pure pine stand as they were in the pine-hardwood study area (Table
1). The failure of Downy Woodpeckers to use artificia snags in the pure
pine stand is enigmatic.

The long term value of polystyrene snags as an artificial substrate for
woodpecker cavity excavation appears to be relatively low. Only Downy
Woodpeckers excavated cavities, and they did not nest in the cavities
following excavation. The artificial snags do appear to have some vaue
as roosting sites for Downy Woodpeckers, and the polystyrene materia
is well known for its high insulating ability, which would be particularly
valuable during winter at northern latitudes. Although woodpeckers did
not use the cavities for nesting, secondary cavity nesters such as Pro-
thonotary Warblers and Carolina Chickadees successfully nested in the
artificial substrate. Entrances to cavities, however, soon begin to erode
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away with use, rendering the cavity unusable after several years. This
prablem could be rectified by reinforcing cavity entrances with wire mesh
or thin wood following the woodpecker’s completion of the cavity cham-
ber.

Still, artificial substrates for woodpecker cavity excavation may have
value. Substrates with a stronger yet brittle structure may be needed to
entice other woodpecker species to excavate cavities and Downy Wood-
peckers to nest. Also, additional structure strength or hardness is needed
on the surface of the artificial snags. Such strength might help deter pred-

ators and provide sufficient hardness and resonance for mutual tapping
behavior and drumming which occur during cavity site selection (Kilham
1958, 1983). Also, further study using larger diameter and taller artificial
snags in areas where natural snags are limited or absent may provide
additional insight.
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TEXAS

PARKS &
WILDLIFE

Introduction

Nongame wildlife consists of those species not
classified as game animals or endangered species.
There are over 940 species of terrestrial vertebrates in
Texas, of which 87% are considered nongame wildlife.
Nearly two-thirds (about 600 species) are resident or
migratory birds, more than any other state.

Since over 97% of the more than 175 million acres of
habitat in Texas is privately owned, this diversity of
wildlife provides a conservation challenge to resource
managers attempting to maintain habitat while deriving
a sustainable economic return from the land.

In 1991, hunters totaled about 1.1 million in Texas, or
about 8% of the population. They contributed over a
billion dollars that year in pursuit of their activity (U.S.
Fish and Wildlife Service, 1991). This economic fact
translates into a financial incentive for landowners to
maintain and enhance habitat for game species. At the
same time, bird watching and other “nonconsumptive”
wildlife recreation was on the increase as our urban
population continued to grow. According to the 1994-
95 National Survey on Recreation and the Environment
(NSRE), the number of bird watchers, or “birders”,
grew about 155% between 1983 and 1995. This trend
can be expected to continue in the years ahead as
wildlife watching, in general, becomes more important.

Surveys indicate that birding and other wildlife
watching has the potential to provide an alternate
source of revenue for private landowners. In fact,
several private ranches in Texas are already offering
nature tours on a fee basis.

Management practices that will enhance a diversity of
wildlife species are an important consideration for
landowners. Even more important is the opportunity to
educate this growing group of outdoor users as to why
private land management is necessary to sustain
wildlife populations in Texas.

Nongame birds include:

1) Neotropical migrants, those species that breed in
North America and winter in the New World
tropics

2) Short distance migrants, which breed in more
northerly latitudes and winter primarily in the

BRUSH SCULPTING FOR NONGAME BIRDS

Matt Wagner, Technical Guidance Biologist, College Station

southern U.S. and northern Mexico
3) Permanent residents, which remain year-round in a
particular region or site.
Raptors, woodpeckers, shorebirds, and other waterbirds
fall within these categories, but passerine birds
(perching and songbirds) are by far the largest group.

Opportunities for conservation of these species occur
on both the breeding and wintering grounds. Texas
Partners in Flight is an organization dedicated to the
improvement of monitoring, research, management,
and education programs for neotropical migratory birds
and their habitats. According to the Partners in Flight
strategy, the priority species in need of attention in
Texas are ranked according to their regional
distribution in the Southeastern U.S.

The birds discussed in this paper represent selected
habitats in the Rolling Plains, Cross-Timbers, Edwards
Plateau, and South Texas ecological regions of Texas,
but they occur in other ecological regions of the state as
well. Managing habitat for these species will benefit an
assemblage of many other important nongame bird
species.

Grasslands

In North America, researchers and bird enthusiasts
have identified grassland birds as having experienced
steeper, more consistent, and more widespread
population declines over the last quarter century than
any other avian guild (Vickery et al 1995). The reasons
for these declines have not been fully determined, but
habitat loss appears to be one of the major factors on
both the breeding and wintering grounds.

Grassland birds nest on or near the ground, and are
associated with tall, intermediate, or short grass heights
depending on the species requirements for nesting and
cover. Native prairies are a rare thing in Texas today as
most have been converted by cultivation, or are in poor
condition due to woody plant invasion. Remnant
prairies can still be found scattered throughout Texas.

In the Rolling Plains, the upland sandpiper breeds in
mixed grasslands, = while key passerine species
inhabiting tall grass prairie habitats in the Cross
Timbers Region are LeConte’s sparrow (winter) and
grasshopper sparrow (breeding). While overlap occurs
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between ecological regions in these bird’s distribution,
they all require open grasslands, and serve as indicators
of good habitat conditions for other prairie-dependent
species.

Brush management practices that restore or maintain
native prairies will benefit grassland birds and many
other nongame species. Woody plants growing in and
around small prairies provide habitat and perch sites for
potential predators including raptors. Prescribed fire
will control encroaching brush species, but mature
plants need to be treated individually using selective
herbicides or mechanical means. Treatments should be
conducted in the late summer or early fall after the
breeding season and before wintering species arrive.
Invading woody plant species in the Rolling Plains and
Cross-Timbers include mesquite, red-berry juniper,
eastern red cedar, baccharis, various oaks, yaupon,
elms, Russian olive, and others. Prairie restoration
should be conducted on priority sites based on soil
type, acreage, distribution of potential and existing
habitat, and current condition of habitat.

Some bird species are “area-sensitive” and require
relatively large, undisturbed tracts of suitable habitat
for their survival. Grasslands as large as 250 acres may
have a 50% likelihood of attracting grassland species
that are highly sensitive to habitat fragmentation
(Herkert et al 1993). Thus, restoring prairie habitats
that link together small parcels will lessen the effects of
fragmentation.

Private lands enrolled in the Conservation Reserve
Program (CRP) may provide additional nesting habitat
for many grassland nesting birds species by providing
residual cover of appropriate height and density.
Averages of 1.5 grasshopper sparrow nests per acre
were found in CRP fields in the southern High Plains of
Texas (Berthelsen and Smith 1995). CRP lands should
be seeded with native grasses and forbs and kept brush-
free during the establishment phase. Periodic
prescribed burning may maintain and enhance the
quality of these tracts over the life of the contract.
Restoration of native prairies should be planned
adjacent or in close proximity to CRP lands in order to
expand the total acreage of habitat suitable for prairie
species.

Savannah/Shrubland Habitats

Savannah's are typically grasslands with scattered
woody vegetation. Mesquite and live oak savannahs are
found predominantly in the Rolling Plains and Edwards
Plateau regions respectively, while post oak and

blackjack oak may become dominant species in the
Cross-Timbers Region. However, past mismanagement
has changed the savannah condition, resulting in a
“thicketized” understory with invading plants such as
junipers, sumacs, elms and hackberries. Although these
plants have wildlife value as food and shelter for many
game and nongame species, they become detrimental
when over-abundant, and begin to out-compete native
grasses and forbs that are essential components in
savannah habitats.

Shrublands can be considered successional landscapes,
supporting brush species of lower stature usually after
some form of mechanical brush control, prescribed
burning, or intensive grazing. Periodic management is
required to keep these habitats from maturing beyond
the point of usefulness to the species that require them.
Savannahs and shrublands are similiar in that both are
transitional habitats between open grasslands and
wooded habitats. Active management is required to
mimic the natural disturbances historically caused by
wind and fire, and create the habitats in large enough
areas for the species adapted to them (DeGraaf and
Rappole 1995).

Examples of species breeding in these habitats in the
Rolling Plains, Cross-Timbers, Edwards Plateau, and
South Texas regions are: lark bunting, loggerhead
shrike, yellow-breasted chat, painted bunting, ash-
throated flycatcher, and blue grosbeak. In the northern
portions of its Texas range, the field sparrow is a
resident of these habitats, while South Texas is home to
this bird in winter.

Savannah or successional habitats should be integrated
into an overall management scheme for a particular site
based upon what the potential vegetation is, and what
other habitats are present. For example, old fields,
borrow areas, or other disturbed sites may be logical
choices because many times they are already
undergoing some form of succession. Brush
management practices to restore, maintain, or enhance
a savannah or shrubland setting should include native
woody plant establishment, thinning undesirable or
exotic plants by using selective herbicides on
individual plants, mechanical treatments, and
prescribed burns to control young brush species
without killing mature trees. If brush is cut and
removed, the appropriate herbicide should be applied
to the stump surface to prevent re-sprouting. Cut debris
should be stacked into piles to provide cover for other
nongame species. If prescribed fire is used, burning in
to woodland edges instead of away from them will
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promote a more “feathered” edge, thus creating a buffer
or transition area instead of abrupt edges.

Clumps of scattered brush interspersed with herbaceous
vegetation will create “mini-mottes” containing a
diversity of plant species and structural layers. This, in
turn, benefits a wider variety of nongame species. As
shrubs mature, it will be necessary to top-kill them
before reaching a height beyond the usefulness of the
target species for nesting or cover. Fire is generally the
best way to achieve this, but mechanical treatment may
be more applicable where burning is not possible or
does not create the desired results. Again, late summer
or early fall is the best time to initiate management
practices so as to avoid nesting season, thus allowing
young birds to fledge normally. Prescribed burning is
generally conducted in the winter months, but late
summer burns are being investigated as a means of re-
creating mesquite savannah (Ansley 1997).

Woodland and Riparian Areas

Woodlands are forested habitats occurring in large
blocks, small patches, or irregular corridors. They
typically support a diversity of overstory trees and
understory shrubs that provide food in the form of
fruits, nuts and berries as well as vertical layers
important for nesting and cover for a wide variety of
nongame birds. The amount of plant canopy cover,
height, and species diversity are important factors in
determining which bird species will use wooded
habitats. In general, a higher plant diversity will
support a greater diversity of wildlife.

Some woodlands occur along the margins of streams,
rivers, lakes or other water features. These specialized
habitats are known as riparian areas and represent some
of the most biologically rich and unique habitats in
Texas. Riparian areas also act as filters for excess
nutrient runoff, and prevent erosion when vegetation is
properly managed. Although less than 4 % of the
state’s land area is made up of riparian-type vegetation,
higher numbers of wildlife and a greater diversity of
species are found in these areas than in other habitats.
Dominant trees of riparian areas include cottonwood,
black willow, and mesquite in the Rolling Plains, and
pecan, sycamore, ash and bald cypress in the Cross-
Timbers and Edwards Plateau regions.

The red-headed woodpecker is a resident species
typical of woodland and riparian areas of the Rolling
Plains, while the Baltimore oriole breeds in similar
habitat in the Cross-Timbers. The black-and-white
warbler is representative of oak-juniper woodlands, and

yellow-throated warblers and green kingfishers inhabit
riparian areas of the Edwards Plateau. Curve-billed
thrashers can be found nesting in upland thorn
woodlands typical of much of South Texas, while
Bell’s vireos uses the more mesic riparian habitats in
the same region.

In woodlands, habitat patch size can be a limiting
factor for successful reproduction of many interior-
nesting bird species. When large openings are created
in woodland habitats, nest predators and the brown-
headed cowbird, a nest parasite, are more likely to gain
access to interior-nesting species. Depending on the
goals of the land manager and the amount of
contiguous woodlands in close proximity to the
property, it may be desirable to re-forest existing
openings with native trees to create a continuous closed
canopy.

On the other hand, highly fragmented wooded patches
surrounded by openings in various successional stages
may not become suitable tracts for interior species no
matter what the management strategy is. Leaving or
restoring connective corridors between cleared patches
may reduce the effects of fragmentation. Where
needed, plant a diversity of native food-producing
trees. Consider using simple techniques such as setting
fence posts connected with a single smooth wire 48
inches above the ground. This will provide perching
sites for birds to deposit seeds in the appropriate area.

In addition, buffer zones of wooded habitat along
riparian areas should be at least 150 feet on each side
of the stream. This not only provides cover for wildlife
movement between tracts of habitat, but also serves to
stabilize stream banks and filter runoff. Protect young,
establishing trees and shrubs from over-browsing by
livestock using temporary electric fencing, or construct
permanent fencing to control the intensity, timing, and
location of grazing in woodlands and riparian areas.

Over-browsing by deer can be managed by reducing
their abundance through high fencing, hunting, or
trapping and relocation, none of which offer a practical,
long-term solution in most situations.

Mechanical brush control treatments have been applied
to millions of acres of Texas rangelands. After soil
disturbance, a less diverse woody plant community
normally regenerates (Fulbright 1996). As plant
diversity decreases, wildlife diversity will decrease as
well, depending on the scale of the land use. Bird
diversity may decrease on a particular site, but diversity
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across a landscape may actually increase depending on
surrounding  land-use  practices, habitats, and
corresponding bird species.

In woodland, riparian or other sensitive habitats, the
selective control of exotic plants or other undesirable
species can be conducted by hand-cutting, girdling or
selective herbicide applications. Apply the appropriate
herbicide directly to the cut stump surface to prevent
re-sprouting. Basal bark treatments or the “hack and
squirt” method can be used to kill undesirable trees
without impacting surrounding plants. This also creates
snags for cavity-nesting species.

Snags are extremely important for a wide variety of
nongame wildlife including woodpeckers, screech
owls, chickadees, titmice, squirrels, bats, and other
small mammals. Six snags and/or den trees per acre of
woodland is considered adequate for most kinds of
wildlife (Missouri Department of Conservation 1985).

A Word About Small Acreage Management

One of the greatest threats to wildlife habitat in Texas
today is the subdivision of large land holdings into
smaller tracts. Changes in estate tax structure,
improvements in maintaining production agriculture on
suitable land, and controlled, sustainable
commercialization (i.e., hunting and nature tourism) of
key resident wildlife will slow this trend (DeGraaf and
Rappole 1995). But ultimately, as human populations
continue to grow, resource managers will be forced to
develop technologies to restore and maintain habitat
fragments in order to support viable wildlife
populations.

Under these conditions, corridors or “linear habitats”
become increasingly important. Fence lines, drainages,
roadways, or other mutual boundaries are all potential
linear habitats that, when linked together, may create
key travel corridors for wildlife moving to and from
larger tracts of habitat.

Cooperative efforts involving multiple landowners
within managed units such as local parks, homeowners
associations or watersheds must become commonplace
if strategies for the future of wildlife in Texas are going
to be successful.

With the passage of Proposition 11 in 1995,
landowners can now retain their agricultural property
tax valuation if their land use changes to active wildlife
management. This will ultimately have a positive effect
on wildlife as small land holdings, forced to carry

livestock for tax purposes, receive much needed
deferment. The techniques for managing many
nongame species are now available through the Texas
Wildscape Program, administered by the Texas Parks
and Wildlife Department.
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Great Trinity Forest Management Plan

Wildlife Management

Reptiles and Amphibians of Dallas
County

Page 84 of 790



Salamanders

Ambystomatidae (M ole Salamander s)

e Ambystoma
o Ambystoma maculatum (Spotted Salamander)
Ambystoma opacum (Marbled Salamander)
Ambystoma tal poideum (Mole Salamander)
Ambystoma texanum (Smallmouth Salamander)
Ambystoma tigrinum mavortium (Barred Tiger Salamander)

O O O 0o o

Ambystoma tigrinum tigrinum (Eastern Tiger Salamander)

Amphiumidae (Amphiumas)

e Amphiuma
o Amphiumatridactylum (Three-toed Amphiuma)

Proteidae (Mudpuppies, Water dogs)

o Necturus
o Necturus beyeri (Gulf Coast Waterdoq)

Plethodontidae (L ungless Salamander s)

e Desmognathus (Dusky Salamanders)

o Desmognathus auricul atus (Southern Dusky Salamander)
e Eurycea(Brook Salamanders)

o Eurycealatitans (Cascade Caverns Salamander)
Eurycea nana (San Marcos Salamander)
Eurycea neotenes (Texas Salamander)
Eurycea quadridigitata (Dwarf Salamander)
Eurycea sosorum (Barton Springs Salamander)
Euryceatridentifera (Comal Blind Salamander)

o Euryceatroglodytes (Valdina Farms Salamander)
e Plethodon

o Plethodon glutinosus complex (Slimy Salamander)

= Plethodon albagula (Western Slimy Salamander)

o Plethodon serratus (Southern Redback Salamander)
e Typhlomolge

o Typhlomolge rathbuni (Texas Blind Salamander)

o Typhlomolge robusta (Blanco Blind Salamander)

O O 0O o o

Salamandridae (Newts)

e Notophthalmus
o Notophthalmus meridionalis (Black-spotted Newt)
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http://www.zo.utexas.edu/research/txherps/salamanders/ambystoma.opacum.html
http://www.zo.utexas.edu/research/txherps/salamanders/ambystoma.talpoideum.html
http://www.zo.utexas.edu/research/txherps/salamanders/ambystoma.texanum.html
http://www.zo.utexas.edu/research/txherps/salamanders/ambystoma.tig.mavortium.html
http://www.zo.utexas.edu/research/txherps/salamanders/ambystoma.tig.tigrinum.html
http://www.zo.utexas.edu/research/txherps/salamanders/amphiuma.tridactylum.html
http://www.zo.utexas.edu/research/txherps/salamanders/necturus.beyeri.html
http://www.zo.utexas.edu/research/txherps/salamanders/desmognathus.auriculatus.html
http://www.zo.utexas.edu/research/txherps/salamanders/eurycea.latitans.html
http://www.zo.utexas.edu/research/txherps/salamanders/eurycea.nana.html
http://www.zo.utexas.edu/research/txherps/salamanders/eurycea.neotenes.html
http://www.zo.utexas.edu/research/txherps/salamanders/eurycea.quadridigitata.html
http://www.zo.utexas.edu/research/txherps/salamanders/eurycea.sosorum.html
http://www.zo.utexas.edu/research/txherps/salamanders/eurycea.tridentifera.html
http://www.zo.utexas.edu/research/txherps/salamanders/eurycea.troglodytes.html
http://www.zo.utexas.edu/research/txherps/salamanders/typhlomolge.rathbuni.html
http://www.zo.utexas.edu/research/txherps/salamanders/typhlomolge.robusta.html
http://www.zo.utexas.edu/research/txherps/salamanders/notophthalmus.meridionalis.html

o Notophthalmus viridescens (Eastern Newt)

Sirenidae (Sirens)

e Siren
o Sirenintermedianettingi (Eastern Lesser Siren)
o Sirenintermediatexana (Rio Grande Lesser Siren)
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Frogs and Toads

Bufonidae

e Bufo (Toads)

o Bufo americanus (American Toad)
Bufo cognatus (Great Plains Toad)
Bufo debilis (Green Toad)
Bufo houstonensis (Houston Toad)
Bufo marinus (Giant Toad)
Bufo punctatus (Red-spotted Toad)
Bufo speciosus (Texas Toad)
Bufo valliceps (Gulf Coast Toad)
Bufo woodhousii (Woodhouse's Toad)

O O 0O O O o o o

Hylidae (Treefrogs)

e Acris(Cricket Frogs)
o Acriscrepitans (Northern Cricket Frog)
e Hyla(Treefrogs)
o Hylaarenicolor (Canyon Treefrogq)
Hyla chrysoscelis (Cope's Gray Treefroq)
Hyla cinerea (Green Treefroq)
Hyla squirella (Squirrel Treefroq)
Hylaversicolor (Gray Treefroq)
e Pseudacris (Chorus Frogs)
o Pseudacris clarkii (Spotted Chorus Froq)
o Pseudacris crucifer (Spring Peeper)
o Pseudacris streckeri (Strecker's Chorus froq)
o Pseudacristriseriata (Western Chorus Frog)
e Smilisca
o Smiliscabaudinii (Mexican Treefrog)

O O O O

L eptodactylidae (Tropical Frogs)

e Hylactophryne (Barking Frogs)
o Hylactophryne augusti (Eastern Barking Frog)
e Leptodactylus
o Leptodactylus fragilis (White-lipped Froq)
e Syrrhophus (Chirping Frogs)
o Syrrhophus cystignathoides (Chirping Frog)
o Syrrhophus guttilatus (Spotted Chirping Frog)
o Syrrhophus marnockii (Cliff Chirping Froq)

Microhylidae (Narrowmouth Toads)
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http://www.zo.utexas.edu/research/txherps/frogs/bufo.americanus.html
http://www.zo.utexas.edu/research/txherps/frogs/bufo.cognatus.html
http://www.zo.utexas.edu/research/txherps/frogs/bufo.debilis.html
http://www.zo.utexas.edu/research/txherps/frogs/bufo.houstonensis.html
http://www.zo.utexas.edu/research/txherps/frogs/bufo.marinus.html
http://www.zo.utexas.edu/research/txherps/frogs/bufo.punctatus.html
http://www.zo.utexas.edu/research/txherps/frogs/bufo.speciosus.html
http://www.zo.utexas.edu/research/txherps/frogs/bufo.valliceps.html
http://www.zo.utexas.edu/research/txherps/frogs/bufo.woodhousii.html
http://www.zo.utexas.edu/research/txherps/frogs/acris.crepitans.html
http://www.zo.utexas.edu/research/txherps/frogs/hyla.arenicolor.html
http://www.zo.utexas.edu/research/txherps/frogs/hyla.chrysoscelis.html
http://www.zo.utexas.edu/research/txherps/frogs/hyla.cinerea.html
http://www.zo.utexas.edu/research/txherps/frogs/hyla.squirella.html
http://www.zo.utexas.edu/research/txherps/frogs/hyla.chrysoscelis.html
http://www.zo.utexas.edu/research/txherps/frogs/pseudacris.clarkii.html
http://www.zo.utexas.edu/research/txherps/frogs/pseudacris.crucifer.html
http://www.zo.utexas.edu/research/txherps/frogs/pseudacris.streckeri.html
http://www.zo.utexas.edu/research/txherps/frogs/pseudacris.triseriata.html
http://www.zo.utexas.edu/research/txherps/frogs/smilisca.baudinii.html
http://www.zo.utexas.edu/research/txherps/frogs/hylactophryne.augusti.html
http://www.zo.utexas.edu/research/txherps/frogs/leptodactylus.fragilis.html
http://www.zo.utexas.edu/research/txherps/frogs/syrrhophus.cystignathoides.html
http://www.zo.utexas.edu/research/txherps/frogs/syrrhophus.guttilatus.html
http://www.zo.utexas.edu/research/txherps/frogs/syrrhophus.marnockii.html

Gastrophryne (Narrowmouth Toads)
o Gastrophryne carolinensis (Eastern Narrowmouth Toad)
o Gastrophryne olivacea (Great Plains Narrowmouth Toad)

Hypopachus (Sheep Frogs)
o Hypopachus variolosus (Sheep Froq)

Pelobatidae (Spadefoot Toads)

Scaphiopus (Spadefoot Toads)

o Scaphiopus couchii (Couch's Spadefoot)

o Scaphiopus hurterii (Hurter's Spadefoot)
Spea (Spadefoot Toads)

o Speabombifrons (Plains Spadefoot)

o Speamultiplicata (New Mexico Spadefoot)

Ranidae (True Frogs)

Rana (True Frogs)
o Ranaareolata (Crawfish Froq)
Rana berlandieri (Rio Grande L eopard Frog)
Ranablairi (Plains L eopard Frogq)
Rana catesbeiana (Bullfrog)
Rana clamitans clamitans (Bronze Froq)
Ranagrylio (Pig Frog)
Rana palustris (Pickerel Froqg)
Rana sphenocephala (Leopard Froq)

O O OO O o o

Rhinophrynidae

Rhinophrynus
o Rhinophrynus dorsalis (Mexican Burrowing Toad)
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http://www.zo.utexas.edu/research/txherps/frogs/gastrophryne.olivacea.html
http://www.zo.utexas.edu/research/txherps/frogs/hypopachus.variolosus.html
http://www.zo.utexas.edu/research/txherps/frogs/scaphiopus.couchii.html
http://www.zo.utexas.edu/research/txherps/frogs/scaphiopus.holbrookii.html
http://www.zo.utexas.edu/research/txherps/frogs/spea.bombifrons.html
http://www.zo.utexas.edu/research/txherps/frogs/spea.multiplicata.html
http://www.zo.utexas.edu/research/txherps/frogs/rana.areolata.html
http://www.zo.utexas.edu/research/txherps/frogs/rana.berlandieri.html
http://www.zo.utexas.edu/research/txherps/frogs/rana.blairi.html
http://www.zo.utexas.edu/research/txherps/frogs/rana.catesbeiana.html
http://www.zo.utexas.edu/research/txherps/frogs/rana.clamitans.html
http://www.zo.utexas.edu/research/txherps/frogs/rana.grylio.html
http://www.zo.utexas.edu/research/txherps/frogs/rana.palustris.html
http://www.zo.utexas.edu/research/txherps/frogs/rana.sphenocephala.html
http://www.zo.utexas.edu/research/txherps/frogs/rhinophrynus.dorsalis.html

Cheloniidae (Marine Turtles)

o Caretta
o Caretta caretta (L oggerhead)
e Chelonia
o Cheloniamydas (Green Turtle)
e Eretmochelys
o Eretmochelysimbricata (Hawkshill)
e Lepidochelys
o Lepidochelys kempii (Atlantic Ridley)

Chelydridae (Snapping Turtles)

o Cheydra
o Chelydra serpentina (Common Snapping Turtle)
e Macroclemys
o Macroclemystemminckii (Alligator Snapping Turtle)

Dermochelidae (L eatherback Turtles)

o Dermochelys
o Dermochelys coriacea (L eatherback)

Emydidae (Water and Box Turtles)

e Chrysemys (Painted Turtles)
o Chrysemys picta (Painted Turtle)
Deirochelys (Chicken Turtles)
o Deirochelysreticularia (Chicken Turtle)
o Graptemys (Map Turtles)
o Graptemys caglel (Cagle's Map Trtle)
o Graptemys ouachitensis (Oachita Map Turtle)
o Graptemys pseudogeographica (False Map Turtle)
o Graptemysversa(Texas Map Turtle)
o Malaclemys (Diamondback Terrapins)
o Malaclemysterrapin (Diamondback Terrapin)
e Pseudemys (River Cooters)
o Pseudemys concinna (Eastern River Cooter)
o Pseudemys texana (Texas River Cooter)
o Terrapene (Box Turtles)
o Terrapene carolina (Eastern Box Turtle)
o Terrapene ornata (Ornate Box Turtle)
e Trachemys (Sliders)
o Trachemys gaigeae (Big Bend Slider)
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http://www.zo.utexas.edu/research/txherps/turtles/chelonia.mydas.html
http://www.zo.utexas.edu/research/txherps/turtles/eretmochelys.imbricata.html
http://www.zo.utexas.edu/research/txherps/turtles/lepidochelys.kempii.html
http://www.zo.utexas.edu/research/txherps/turtles/chelydra.serpentina.html
http://www.zo.utexas.edu/research/txherps/turtles/macroclemys.temminckii.html
http://www.zo.utexas.edu/research/txherps/turtles/dermochelys.coriacea.html
http://www.zo.utexas.edu/research/txherps/turtles/chrysemys.picta.html
http://www.zo.utexas.edu/research/txherps/turtles/deirochelys.reticularia.html
http://www.zo.utexas.edu/research/txherps/turtles/graptemys.caglei.html
http://www.zo.utexas.edu/research/txherps/turtles/graptemys.ouachitensis.html
http://www.zo.utexas.edu/research/txherps/turtles/graptemys.pseudogeograph.html
http://www.zo.utexas.edu/research/txherps/turtles/graptemys.versa.html
http://www.zo.utexas.edu/research/txherps/turtles/malaclemys.terrapin.html
http://www.zo.utexas.edu/research/txherps/turtles/pseudemys.concinna.html
http://www.zo.utexas.edu/research/txherps/turtles/pseudemys.texana.html
http://www.zo.utexas.edu/research/txherps/turtles/terrapene.carolina.html
http://www.zo.utexas.edu/research/txherps/turtles/terrapene.ornata.html
http://www.zo.utexas.edu/research/txherps/turtles/trachemys.gaigeae.html

o Trachemys scripta (Slider)

Kinosternidae (Mud and Musk Turtles)

e Kinosternon (Mud Turtles)
o Kinosternon flavescens (Y ellow Mud Turtle)
o Kinosternon hirtipes (Mexican Mud Turtle)
o Kinosternon subrubrum (Eastern Mud Turtle)
e Sternotherus (Musk Turtles)
o Sternotherus carinatus (Razorback Musk Turtle)

o Sternotherus odoratus (Common Musk Turtle)

Testudinidae (Gopher Tortoises)

e Gopherus
o Gopherus berlandieri (Texas Tortoise)

Trionychidae (Softshell Turtles)

e Apaone
o Apaone mutica(Smooth Softshell)
o Apaone spinifera (Spiny Softshell)
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Lizards
Anguidae (Anguid Lizards)

e Gerrhonotus

o Gerrhonotusinfernalis (Texas Alligator Lizard)
e Ophisaurus

o Ophisaurus attenuatus (Slender Glass Lizard)

Crotaphytidae (Collared and Leopard Lizards)

e Crotaphytus (Collared Lizards)

o Crotaphytus collaris (Eastern Collared Lizard)

o Crotaphytus reticulatus (Reticulate Collared Lizard)
e Gambelia (Leopard Lizards)

o Gambeliawislizenii (Longnose Leopard Lizard)

Gekkonidae (Geckos)

e Coleonyx
o Coleonyx brevis (Texas Banded Gecko)
o Coleonyx reticulatus (Reticulated Gecko)
e Cyrtodactylus
o Cyrtodactylus scaber (Bent-toed Gecko)
e Hemidactylus
o Hemidactylus turcicus turcicus (Mediterranean Gecko)

I guanidae (Iguanid Lizards)

o Ctenosaura
o Ctenosaura pectinata (Spinytail |guana)

Phrynosomatidae (Sand, Horned, and Spiny Lizards)

e Cophosaurus
o Cophosaurus texanus (GreaterEarless Lizard)
e Holbrookia
o Holbrookialacerata (Spot-tailed Earless Lizard)
o Holbrookia maculata (Lesser Earless Lizard)
o Holbrookia propinqua (Keeled Earless Lizard)
e Phrynosoma (Horned Lizards)
o Phrynosoma cornutum (Texas Horned Lizard)
o Phrynosomadouglassii (Short-horned Lizard)
o Phrynosoma modestum (Roundtail Horned Lizard)
e Sceloporus
o Sceloporus graciosus (Sagebrush Lizard)
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Sceloporus grammicus (Mesquite Lizard)
Sceloporus magister (Twin-spotted Spiny Lizard)
Sceloporus merriami (Canyon Lizard)
Sceloporus olivaceus (Texas Spiny Lizard)
Sceloporus poinsettii (Crevice Spiny Lizard)
Sceloporus serrifer (Blue Spiny Lizard)
Sceloporus undulatus (Fence/Prairie Lizard)
Sceloporus variabilis (Rosebelly Lizard)
e Urosaurus

o Urosaurus ornatus (Tree Lizard)
e Uta

o Utastansburiana (Desert Side-blotched Lizard)

O O O O o o o o

Polychrotidae (Anolesand Their Relatives)

e Anolis
o Anoliscarolinensis (Green Anole)
o Anolissagrei (Brown Anole)

Scincidae (Skinks)

o Eumeces
Eumeces anthracinus pluvialis (Southern Coal Skink)
Eumeces fasciatus (Five-lined Skink)
Eumeces laticeps (Broadhead Skink)
Eumeces multivirgatus epipleurotus (Variable Skink)
Eumeces obsol etus (Great Plains Skink)
Eumeces septentrionalis obtusirostris (Southern Prairie Skink)
o Eumeces tetragrammus (Four-Lined Skink)
e Scincella
o Scincellalateralis (Ground Skink)

O O O O O O

Teiidae (Whiptails)

e Cnemidophorus

o Cnemidophorus dixoni (Gray-checkered Whiptail)
Cnemidophorus exsanguis (Chihuahuan Spotted Whiptail)
Cnemidophorus gularis (Texas Spotted Whiptail)
Cnemidophorus inornatus heptagrammus (Trans-Pecos Striped Whiptail)
Cnemidophorus laredoensis (Laredo Striped Whiptail)
Cnemidophorus marmoratus (Marbled Whiptail)
Cnemidophorus neomexicanus (New Mexico Whiptail)
Cnemidophorus septemvittatus (Plateau Spotted Whiptail)
Cnemidophorus sexlineatus (Six-lined Racerunner)
Cnemidophorus tessel atus (Checkered Whiptail)
Cnemidophorus uniparens (Desert Grassland Whiptail)

O O O 0O O O O O O o
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http://www.zo.utexas.edu/research/txherps/lizards/uta.stansburiana.html
http://www.zo.utexas.edu/research/txherps/lizards/anolis.carolinensis.html
http://www.zo.utexas.edu/research/txherps/lizards/anolis.sagrei.html
http://www.zo.utexas.edu/research/txherps/lizards/eumeces.anthracinus.html
http://www.zo.utexas.edu/research/txherps/lizards/eumeces.fasciatus.html
http://www.zo.utexas.edu/research/txherps/lizards/eumeces.laticeps.html
http://www.zo.utexas.edu/research/txherps/lizards/eumeces.multivirgatus.html
http://www.zo.utexas.edu/research/txherps/lizards/eumeces.obsoletus.html
http://www.zo.utexas.edu/research/txherps/lizards/eumeces.septentrionalis.html
http://www.zo.utexas.edu/research/txherps/lizards/eumeces.tetragrammus.html
http://www.zo.utexas.edu/research/txherps/lizards/scincella.lateralis.html
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http://www.zo.utexas.edu/research/txherps/lizards/cnemidophorus.marmoratus.html
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L eptotyphlopidae (Blind Snakes)

L eptotyphlops (Blind Snakes)
o Leptotyphlops dulcis (Texas Blind Snake)

o Leptotyphlops humilis (Trans-Pecos Blind Snake)

Colubridae

Arizona (Glossy Snakes)

o Arizonaelegans (Eastern Glossy Snake)
Bogertophis
o Bogertophis subocularis (Trans-Pecos Rat Snake)

Carphophis (Worm Snakes)

o Carphophisvermis (Western Worm Snake)
Cemophora (Scarlet Snakes)

o Cemophora coccinea (Scarlet Snake)
Coluber (Racers)

o Coluber constrictor (Eastern Racer)
Coniophanes

o Coniophanes imperialis (Black-striped Snake)
Diadophis (Ringneck Snakes)

o Diadophis punctatus (Ringneck Snake)
Drymarchon (Indigo Snakes)

o Drymarchon corais (Texas Indigo Snake)
Drymobius

o Drymobius margaritiferus (Speckled Racer)
Elaphe (Rat Snakes)

o Elaphebairdi (Baird's Rat Snake)

o Elaphe emoryi (Great Plains Rat Snake)

o Elaphe quttata (Corn Snake)

o Elaphe obsoleta (Eastern Rat Snake)
Farancia (Mud and Rainbw Snakes)

o Faranciaabacura (Mud Snake)
Ficimia

o Ficimiastreckeri (Mexican Hooknose Snake)
Gyalopion

o Gyalopion canum (Western Hooknose Snake)
Heterodon (Hognose Snakes)

o Heterodon nasicus (Western Hognose Snake)

o Heterodon platirhinos (Eastern Hognose Snake)
Hypsiglena (Night Snakes)

o Hypsiglenatorguata (Night Snake)
Lampropeltis (Kingsnakes and Milk Snakes)

o Lampropdltis alterna (Gray-banded Kingsnake)
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o Lampropeltis caligaster (Prairie Kingsnake)

o Lampropeltis getula (Common Kingsnake)

o Lampropeltis triangulum (Milk Snake)
Leptoderia

o Leptoderia septentrionalis (Northern Cat-eyed Snake)
Liochlorophis

o Liochlorophisvernalis (Smooth Green Snake)
Masticophis (Coachwhip Snakes and Whipsnakes)

o Masticophis flagellum (Coachwhip Snake)

o Masticophis schotti (Schott's Whipsnake)

o Masticophis taeniatus (Striped Whipsnake)
Nerodia (Water Snakes)

o Nerodiaclarkii (Gulf Sat Marsh Snake)
Nerodia cyclopion (Mississippi Green Water Snake)
Nerodia erythrogaster (Plainbelly Water Snake)
Nerodia fasciata (Southern Water Snake)
Nerodia harteri (Brazos Water Snake)
Nerodia paucimacul ata (Concho Water Snake)
Nerodia rhombifer (Diamondback Water Snake)
Opheodrys (Green Snakes)

o Opheodrys aestivus (Rough Green Snake)
Pituophis

o Pituophis catenifer (Gopher Snake)

o Pituophis ruthveni (Louisiana Pine Snake)
Regina (Crayfish Snakes)

o Reginagrahamii (Graham's Crayfish Snake)

o Reginarigida (Gulf Crayfish Snake)
Rhinocheilus (L ongnose Snakes)

o Rhinocheilus lecontel (Longnose Snake)
Salvadora (Patchnose Snakes)

o Savadoradeserticola (Big Bend Patchnose Snake)

o Savadoragrahamiae (Mountain Patchnose Snake)
Sonora (Ground Snakes)

o Sonora semiannulata (Ground Snake)
Storeria

o Storeriadekayi (Brown Snake)

o Storeriaoccipitomaculata (Redbelly Snake)
Tantilla

o Tantillaatriceps (Mexican Blackhead Snake)

o Tantillacucullata (Big Bend Blackhead Snake)

o Tantillagracilis (Flathead Snake)

o Tantillahobartsmithi (Southwestern Blackhead Snake)

o Tantillanigriceps (Plains Blackhead Snake)
Thamnophis (Garter and Ribbon Snakes)

o Thamnophis cyrtopsis (Blackneck Garter Snake)

o Thamnophis marcianus (Checkered Garter Snake)

O O O O O O
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o Thamnophis proximus (Western Ribbon Snake)
o Thamnophis radix (Plains Garter Snake)
o Thamnophis sirtalis (Common Garter Snake)
e Trimorphodon
o Trimorphodon biscutatus (Lyre Snake)
e Tropidoclonion
o Tropidoclonion lineatum (Lined Snake)
e Virginia (Earth Snakes)
o Virginiastriatula (Rough Earth Snake)
o Virginiavaeriae (Western Earth Snake)

Elapidae

e Micrurus (Coral Snakes)
o Micrurustener (Texas Coral Snake) *

Viperidae

e Agkistrodon

o Agkistrodon contortrix (Copperhead) *

o Agkistrodon piscivorus (Cottonmouth) *
e Crotalus

o Crotalus atrox (Western Diamondback Rattlesnake) *
Crotalus horridus (Timber Rattlesnake) *
Crotalus lepidus (Rock Rattlesnake) *
Crotalus molossus (Blacktail Rattlesnake) *
Crotalus scutul atus (Mojave Rattlesnake) *

o Crotalusviridis (Prairie Rattlesnake) *
e Sistrurus

o Sistrurus catenatus (Massasauga) *

o Sistrurus miliarius (Pigmy Rattlesnake) *

O O O O

indicates venomous snakes
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Crocodilians

Alligatoridae

o Alligator
o Alligator mississippiensis (American Alligator)
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METHODS

The present investigatlon was carried out principally
from mid-May to mid-July, 1972, but some of the data were
gathered from February to May, 1972. Emphasis was nlaced
on the middle and lower sections of the Trinity River,
from Henderson and Navarro counties southward to the
Liberty-Chambers county line.

For the purposes of this study the river was divided
into three sections as follows: (1) upper river --
Riverside Drive in Fort Worth downstream to Highway 31
crossing (near Trinidad), total of 154 river miles; (2)

middle river -- Highway 31 crossing downstream to High-
way 19 crossing (south of Trinity), total of 208 river
miles; and (3) lower river -- one mile below Lake Living-

ston Dam to the Liberty-Chambers county line, total of
126 river miles. All river miles are approximate, and
were estimated from the Trinity River Authority watershed
map published in April, 1971.

Data were gathered almost entirely from field sur-
veys and censuses. These were conducted principally
by boat, but some sites were also visited by vehicle,
and on July 10 and 11 an aerial survey by heliocopter
was made of the river from Tennessee Colony to Trinity
Bay.

Mammals were surveyed by recording all evidence of
+heir presence, sach as individuals trapped or sighted,
dens, fecal remains, tracks, diggings, and partially
eatan food. Trapping was limited to small mammals and
was conducted on 12 different nights, each at a different
site, by the use of museum special snap traps {similar
to ordinary mouse or rat traps) with peanut butter as
Lait. About 50 traps were set per night. On two occas=—
sions bats were collected with a shotgun.at dusk.

Data for birds were gathered by field observations
and counts. All individuals of certain species (herons,
egrets, kingfishers, and others) were counted during a
complete traverse of the river by boat. For most birds,
however, notes were kept only of their nresence or ab-
sence and of their relative abundance. Relative abundance
was determined, in part, by censuses of all species at
more than a dozen selected sites scattered along the
whole river. These counts were made for a three or four
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! hour period in the early morning, by a single observer
who recorded all birds identified by either sight or -song
while he walked in a strip generally several hundred
yards wide along the river bank. 1In addition, at four
important nesting colonies, herons, egrets, ibises and
other species were counted for a two-hour period prior
to dark as they returned to the colony, thus giving an
estimate of the kinds and numbers of birds utilizing each
of these four nesting sites.

The focus of attention throughout this study was on
populations inhabiting the water, shoreline, and adjacent
bank areas of the river (generally within 1/4 mile of
the river). More attention was paid to forest and wood-
land habitats than to fields, pastures, grasslands, or
other open habitats. A majority of all data were there-
fore obtained from bottomland and hardwood forests.

In addition to the field surveys and censuses, a
limited amount of information was gathered through con-
versations with local residents. Also, information
available in the following published lists and species
accounts of birds and mammals has been occasionally used
in this report to supplement the field data: American
Ornithologists Union (1957), Baker (1942; 1949; 1956),
Blair, et al.(1968), Davis (1966}, Griscom, et al. (1957),
McCarley (1959), Peterson (1960), and Wolfe {1956).

RESULTS
Mammals

Species Present and Their Status

oppossum (Didelphis marsupialis): occurs rather com-
monly all along the river, frequenting a wide variety of
habitats; tracks of this species were found irregularly
along most of the river.

L]

eastern mole (Scalopus aquaticus): apparently not very
common, at least in bottomland forests; only rarely were
the characteristic raised runways of this species en-
countered.

short~tailed shrew (Blarina brevicauda): probably dis-
tributed regularly in forest areas along the middle and
lower river, but only one individual was trapped during
the current study {(on June 8 in northern Liberty County).

- least shrew {(Cryptotis parva): a grassland species,

most likely occurring not uncommonly in suitable habitats
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everywhere within the Trinity watershed, but it was not
captured in the present inventory. .

eastern pipistrel (Pipistrellus subflavus): primarily a
forest species; frequently seen along the middle and lower
river at dusk, foraging for insects over the water; speci-
mens were collected at two localities, one in Madison and
cne in Liberty Counties.

big brown bat (Eptesicus fuscus): although this species

is known to range throughout East Texas (Davis, 1966),

it was not positively identified during this investigation,
and must be relatively uncommon along the Trinity River.

red bat (Lasiurus borealis): probably of regular occur-
rence in forest areas everywhere along the river; this
species was occassionally seen at dusk, and one speci-
ment was collected in Liberty County.

seminole bat (Lasiurus seminolus): another forest species,
reaching the western limit of its known range in extreme
eastern Texas:; not encountered in the present study, but
there are specimens from Polk County, and the species
probably occurs elsewhere along the lower Trinity River.

northern yellow bat (Lasiurus intermedius floridanus):
according to Davis (1966) this 1s a rare specles in Texas,
but Barbour and Davis (1967) state that it is one of the

most common bats in Florida; southeastern Texas is the
western extremity of its known range, and a yellow bat

which was collected during this study on June 20 above

the mouth of Bedias Creek between Madison and Walkerxr

Counties is apparently one of the few specimens for the state.

evening bat (Nycticeius humeralis): not positively
identified in the current inventory, but this species

was probably one of the bats seen foraging over the river
in forested areas at dusk; it is known to be common in
parts of East Texas, and Dr. D. J. Schmidly of Texas A&M
University (pers. comm.) stated that he has often netted
this species along Catfish Creek in Anderson County.

eastern big-eared bat (Plecotus rafinesquei): not en-
countered in this study, but there are specimens of this
bat from northern Polk County, where the first state
record was taken in 1966 (Davis, 1966), and it therefore
may be of rare occurrence on the lower and middle parts
of the river.

Brazilian freetail bat (Tadarida brasiliensis, incl.
"cynocephala" and "mexicana"): widespread in Texas and

undoubtably breeding along many sections of the river,
though no specimens or definite sightings were obtained
in the present study.
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armadillo (Dasypus novemcinctus): one of the m@st abun-
dant mammals everywhere along the river; frequently seen
in the daytime, and tracks and diggings of this species
were found at almost every spot visited.

black~tailed jackrabbit (Lepus californicus): a western
plains species reaching the eastern edge of its range along
the upper and middle Trinity River, in non-forest habi-~
tats; this species was seen in Anderson County~s on the
Coffield Prison Farm.

eastern cottontail {Sylvilagus floridanus): common along
the whole river, principally in upland brushy habitats,
but more often encountered on the upper and middle river
than along the lower river; largely replaced by the fol-
lowing species in lowland habitats.

swamp rabbit (Sylwvilaqus aquaticus) : abundant in bottom-
land forests along the middle and lower parts of the river;
its presence was easily detected not only by the indi-
viduals flushed from tnickets in the daytime, but also by

the many conspicuous piles of fecal pellets found on top
of logs.

gray squirrel (Sciurus carolinensis): common in flood-
plain forests and woodlands everywhere along the middle
and lower regions of the river, as far upstream as Hen-
derson and Kaufman Counties, but it was most frequently
encountered between Anderson and Polk Counties; one of the
principal game animals of this part of the state.

fox squirrel (Sciurus niger): one of the most abundant
mammals along all sections of the river, inhabiting both
upland and lowland forests; it was often seen, and leaf
nests of this species {and the preceding) were frequently
observed; a very popular game species, and of consider-
able economic importance.

southern flying sqguirrel (Glaucomys volans): resident in
woodlands from the upper to the lower regions of the
river, but owing to its nocturnal habits it was not
often recorded; the high-pitched chattering notes of this
species were occasionally heard at night.

thirteen-lined ground squirrel (Citellus tridecemlineatus) :
a grassland species of central and western Texas that has
been recorded from Dallas and Navarro Counties (Davis,
1966), but it was not encountered in the current inventory.

plains pocket gopher (Gebmys bursarius): uncommon to

abundant in open upland situations with light soil, the
conspicuous mounds of this species were found most often
along the middle section of the river, usually well away
from the rivexr itself.
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-;ﬂ hispid pocket mouse (Perognathus hispidus): * known to

] occur along all sections of the river, where it is an

{ occupant of grassy upland habitats on sandy soil; no

! individuals were trapped during the present study.
- beaver (Castor canadensis): a common inhabitant of the
g river all along its length, from lower Liberty County

i upriver at least as far as Kaufman County; beaver workings,
KK dens, and tracks were among the mammal signs most fre-
i quently observed, although only on one occasion was an
actual individual sighted.

‘ long-tailed harvest mouse (Reithrodontomys fulvescens):
i a rather common rodent in grassy situations, both on
upland and lowland sites; specimens were trapped along
the river in Freestone, Houston, and Polk Counties.

eastern harvest mouse (Reithrodontomys humulis): repor-
ted to occur in deciduous forests as far west as south-
eastern Texas by Blair, et al. (1968), but this species
was not found durlng the present study, and is apparently
uncommon Or rare in this part of its range.

deer mouse (Peromyscus maniculatus): a grassland and
forest edge specles which ranges eastward from central
Texas to Dallas and Navarro Counties (Davis, 1966); it
might occur locally in favorable habitats on the upper
and middle river, but no specimens were obtained during
this inventory.

kg white~footed mouse ({(Peromyscus leucopus): although this
g | species is known to be a common resident of upland wooded
areas throughout the state, it was not trapped during the
current investigation.

n! cotton mouse (Peromyscus gossypinus): the most common
Kl small rodent encountered 1n bottomland forests; specimens
! were obtained at five different sites, all in Anderson
N and Liberty Counties. t

: golden mouse (Peromyscus nuttalli): a relatively uncom-
d - mon forest rodent which occurs in the southeastern U. S.
| as far west as East Texas, specimens having been taken

i from Anderson and Trinity Counties (Davis, 1966}; it

! was not found in this study, and is apparently uncommon
g or local along the Trinity.

pygmy mouse (Baiomys taylori): known to inhabit the
eastern edge of the central Texas prairie region, and the
upper coastal plaln, but no specimens were obtained during
the current investigation: it could occur, in small numbers,
almost anywhere along the Trinity River.
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northern rice rat (Oryzomys palustris}): a rather small
native rat inhabiting marshes and grasslands along the
lower river, as far upstram as Walker and Trinity Counties
(Davis, 1966); it was not éncountered in this study.

hispid cotton rat (Sigmodon hispidus): one of the most
abundant rodents along most sections of the river, pref-
fering grassland and forest edge habitats, both in upland
and low-lying areas; specimens were obtained at two lo-
calities (in.Anderson and Freestone Counties), and their
runways through the grass were observed on several other
occasions; a widespread native rodent.

eastern woodrat (Neotoma floridana): nests of this large
native rat were .found commonly in Anderson County, but
were not definitely observed elsewhere; the species is
probably locally common along most sections of the river.

house mouse (Mus musculus): a small introduced rodent
from the 01d World which is widespread in North America;
it is usually closely associated with human dwellings,
but not infrequently it exists as a feral animal; a
specimen was trapped in the present study from a bottom-
land forest in Anderson County.

roof rat (Rattus rattus): a large Old World rodent which
is another commensal of man; widespread throughout most of
the state, and an individual was trapped along the river
in lower Liberty County during the present investigation.

Norway rat (Rattus norvegicus): known to occur widely in
Texas, usually in close association with man; this intro-
duced Eurcpean species was not found in the present study.

nutria (Myocastor coypus): introduced from South America
into the southern U. S., and now a common mammal in most
of eastern Texas; this is a large semi-aguatic rodent
which prefers quiet waters of ponds and marshes, or slug-
gish streams; it was found along the river only at two
iocalities, one in Anderson County (where 6 individuals
were seen together on the river bank) and’ one in Liberty
County (where fecal pellets were discovered on the shore);
poorly defined tracks suspected of belonging to this
species were found on one or two occasions.

coyote. (Canis latrans): a relatively common resident along

) .

nost sections of the river, but not generally inhabiting
the more extensive forest regioms; tracks and "gcats" of
coyotes were found most commonly on the middle river, and
severdl individuals were heard one night in Navarro County
from a campsite across the river in Henderson County:;
almost all references to "wolves" by native East Texans
pertain to this species.
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red wolf (Canis niger): formerly ranged throuéhout East
Texas, but now apparently confined to the upper coastal
plain, where it is uncommon; it is probable that indi-
viduals of this species occasionally wander northward along
the Trinity River into Liberty County; no positive evi~
dence of this large canine was found during the present
study.

red fox (Vulpes fulva): status uncertain; according to
Blair (1966) this native American fox has been introduced
at several localities in East Texas, but no certain signs
of its presence were observed in this study.

gray fox (Urocyon cinereoargenteus): uncommon to common
along the whole river, perhaps being most numerous in
wooded areas of the middle river; tracks or scats of this
species were identified at several localities.

ringtail (Bassariscus astutus): reported to occur fairly
commonly along the upper parts of the river, at least as
far south as Anderson County (Walt Daniel, pers. comm.);
principally a semi-arid species of the Southwest; it was
not encountered in the current inventory.

raccoon (Procyon lotor): common to abundant everywhere
along the river; this species habitually forages along
the shore, and its tracks were found more often that those
of any other species.

long-tailed weasel (Mustela frenata): probably of rare
occurrence in upland sitwations from the upper to the
lower parts of the river, but no signs of this mammal
were found in the current investigation.

mink (Mustela vison): occurs along all sections of the
river, but it is apparently most numerous in wooded areas
of the middle and lower river; tracks of this small
carnivore were only occagionally identified, along the"
river bank, but trappers reported it as common .

striped skunk (Mephitis mephitis): generally common on
the middle and upper river, becoming less numerous along
the lower river; prefers farmlands with scattered patches
of woods; tracks of this species were reqularly found,
and not infrequently dead animals were seen along the
highway.

spotted skunk (§p§iugale‘pgturius): this wide~ranging

species is apparently only locally common in eastern
Texas, and it was not recorded in the present inventory;
according to McCarley (1959) it is present in open grass-
land situations interspersed with woodlands in Leon and
Freestone Counties,
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¥ American goldfinch (Spinus tristis): one record, a pair
of birds in breeding plumage seen along the river in
Anderson County on June 29.

i .~/ lark sparrow (Chondestes grammacus): fairly common on

I the upper part of the river in open fields and pastures
“ and along roadsides; less numerous and somewhat local on
ki the middle river and not found south of Polk County.

[ e iy gaz oot pare i

v grasshopper sparrow (Ammodramus savannarum): rather rare
and local in open grassland habitats on the upper river,
south at least as far as Anderson County.

Pt b . b i e 20 b i 1% .

Bachman's sparrow (Aimophila aestivalis): known to be
a local summer resident in East Texas in old fields and
open pine woodlands; not recorded in the current inven-
tory, but a singing male was heard in Polk County on
June 5, 1971, at a site 4 miles west of Moscow.
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chipping sparrow (Spizella passerina): breeds locally in
open pine forests in East Texas;- recorded only from Polk
County in this study.
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i field sparrow (Spizella pusilla): only one record, a
bird seen in Freestone County on July 3, across the river
from Coffield Prison Farm; inhabits old fields and weedy
pastures,

Hesting Sites ard Cersuszes 2f licrons, Tarcks Zhiges, and
Assoclated Species

ooy 5 ey e

Certain species of large wading and water birds char-
acteristically nest gregariously in mixed colonies or
"heronries." 1In East Texas these nesting colonies are
FFUB almost always situated in the middle of a small to large

‘ swamp where there is a dense growth of shrubs (usually
I buttonbush, Cevhalanthus occidentalis); often there are
' also scattered tall trees present, such as cypress
(Taxodium distichum) and tupelo gum (Nyssa‘aguatica).-
Nests are built in the shrubs and trees at all heights
: above the water. The number of birds nesting in suitable
i swamps 1is freguently limited by the number of nest sites
f;: available. Oxbow lakes and swamps with only open water
‘ES in the middle, or without small woody vegetation (i.e.,
!

i
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1 shrubs), are not usually chosen as nesting sites, at least
1 by the two species--cattle egret and little blue heron--
“Iny which characteristically make up the majority of indi-

i viduals in the large East Texas colonies. Therefore,

=“!; nesting colonies tend to be rather widely scattered owing
i

I

to the relative unavailability of preferred sites. 1In
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the present inventory only three large heronries and one
smaller colony were located and censused. Another rel-
atively small colony was located but not censused. There
are undoubtedly other important nesting sites along the
Trinity River and small heronries with only a few hundred
birds or less are probably of regular occurrence. All

of the heronries censused in the present inventory are
within 5 miles of the river.

Census results for the four colonies are shown in
Table 33 . It should be pointed out that these figures
underestimate the total populations utilizing the sites
for breeding or nesting, since all the individuals in a
colony cannot be expected to have passed over the four
observers during the two-hour census periods. Some
individuals, particularly of the anhinga, green heron,
and two species of night herons, probably forage in or
near the swamp utilized for nesting, and would thus not
be counted by observers stationed away from the swamp.
Night herons were counted as they left the colony,
rather than as they returned. The figures listed are
for adult birds only, as well as could be determined,
but it cannot be assumed that they all necessarily rep-
resent breeding birds, since some non-breeding individuals
could utilize the colony only for roosting purposes.

The wood ibises were almost certainly post-breeding
visitors to the two lower river colonies and this is
probably also true of the 4 spoonbills at the 0ld River
heronry. -

The cattle egret was always the most numerous spe-
cies present, often overwhelmingly so. On the middle
river the little blue heron was the second most abundant
species, but on the extreme lower portion of the river
the white ibis ranked as the second most numerous species.
These three species comprised from B7-97 percent of all
individuals in all four colonies. The tremendous increase
and spread of cattle egrets in Texas since its first oc-
currence in the state in 1955 (Wolfe, 1956) is of major
ornithological significance. ¢ :

Use of the Trinity River for Foraging by Large Wading
and Other Birds

A dozen or so relatively common breeding birds (Table
34 ) directly utilize the shore and water of the Trinity
River for obtaining food. These species as a whole feed
primarily on small aquatic and shoreline invertebrates
and small to medium-sized fish. One species (the wood
duck) consumes primarily aguatic vegetation, as well as
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: seeds and nuts obtained on shore. Due to differences in
i size and kind of food taken, manner of captureing food,
and particular part of the shore or river utilized, these
species inhabit different foraging niches, and successfully
divide up the available food resources among themselves.
This has been indicated at the family level in Table 35,
which in addition to the species listed in Table 34,
also includes data for the rough-winged swallow (family
Hirundinidae) and three species of hawks {(red-tailed
hawk, red-shouldered hawk, and Mississippi kite, all in
the family Accipitridae); the anhinga is in the family
Anhingidae, all herons and egrets in the Ardeidae, the
wood duck in the Anatidae, the Oosprey in the Pandionidae,
i the killdeer in the Charadriidae, and the kingfisher in
P the Alcedinidae.
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Since a given point on the river was censused only
at a particular instant of time, it is obvious that the
data in Tables 34 and 35 do not represent the total
numbers of individuals utilizing the river for foraging
during the summer (or even during a day) , but merely
i allow very crude comparisons of one section of the river
;1 with another section. In this regard the following facts
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seem evident: (1) there are few striking differences
between the upper, middle, and lower sections of the

river (though it should be remembered that only the lower
t . part of the upper river was censused by boat); (2) 1in

i b I comparing birds per river mile, rough-winged swallows

] were least abundant but killdeer and wood ducks were most
’ abundant on the upper river, red-tailed and red-shouldered
hawks were most abundant on the middle river, and anhingas
and kingfishers occurred most frequently along the lower
river; (3) at the family level, herons and egrets were
fairly uniformly distributed along all sections of the
river, though they were slightly less numerous on the

‘ upper river; (cattle egrets were counted only when they

# were seen feeding on the shore near the water, with or
without the presence of cattle).

e ) et ——— e~ Lot 8 i bkt et i

i The above figures reflect many factors, including
7. time of day of the census, stage of- breeding season,

' food abundance and quality, availability of suitable
mudbanks and sandbars, nearness to breeding sites, and
water level of the river. The data must, therefore, he
interpreted very cautiously. It is suspected, for in-
stance, that the somewhat larger number of wood ducks
per mile on the upper river is in part because adults
were on the river with young at the time of year (early
July) that this part of the river was censused, and
also because fewer suitable habitats for this species
are available away from the river in this area than

on the middle and lower parts of the river.
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DISCUSSION

Rare, Fndangered, and Endemic Snpecies

black hear (Ursus americanus): this species was once wide-
spread in Texas, but now is found only in small numbers ip
the western mountains (Davis, 1966). According to Baker
(1956) bears persisted in East Texas at least until the
1930's, and there are a few later reports from Tyler,

Polk, Angelina, and Nacogdoches Counties. In the current
survey no evidence of bears was found and they were not
reported to the investigators by any local resident. It

is therefore very unlikely that this species now exists
anywhere along the Trinity River.

river otter (Lutra canadensis): although no conclusive
signs of river otters were found during this inventory,
it was reported as occurring on the lower Trinity River
in Liberty County by two residents who were interviewed,
and Davis (1966) says that it still occurs locally in
East Texas. A specimen from the Attoyac River in Nacog-
doches County was brought to this investigator in 1970.
This semi-aquatic carnivorous mammal must therefore be

considered a rare inhabitant of at least the lower part
of the river.

red wolf (Canis niger): the red wolf formerly ranged
widely over East and Central Texas, as far north as the
Red River (Davis, 1966), but recent specimens from Texas
are all from the upper coastal region, centering in Chambers
County. It is difficult to gather reliable information
because this species is often confused with the coyote,
with which it apparently readily interbreeds. Hybrid
animals add to the problem of identification (see McCarley
1959). It is this investigators opinion that red wolves
could and probably do occasionally wander northward along
the lower part of the Trinity River in Liberty,County,

but conclusive evidence is presently lacking. This species

prefers open areas with adequate cover rather than exten-
sive forests.

cougar or mountain lion (Felis concolor): cougars are
known to occur with certainty in Texas today only in the
more remote parts of South and West Texas, where their
numbers are apparently dwindling. This species once
occurred throughout the state, and there are still fre-
quent unconfirmed reports from many parts of East Texas.
Several persons who were interviewed in Liberty County

and one in Anderson County insisted that they had seen
mountain lions or their tracks recently. However, in the
absence of any convincing evidence it is considered highly
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improbable that this species inhabits any area along the
Trinity River today. Nevertheless, there are some habi-
tats, such as the Tanner Bayou zrea, which could conceiveably
support a pair of these animals. Accerding to Baker (1956)

.the last reliable report from East Texas was from Angelina

County in 1927.

Wood. ibis (Mycteria americana): the present breeding
range of this speices in the United States is apparently
restricted at least on a regular basis, to Florida (a.0.0.,
1957) . However, wood ibises wander widely in mid- and
late summer, reaching coastal Texas by June and then con-
tinuing inland in many localities {Peterson, 1960; Wolfe,
1956) . This investigator has found them to be of regular
occurrence, in small numbers or groups of up to 20 indi-
viduals all along the Trinity River, first appearing in
mid~June. Birds forage arouné the edges cf marshes,
swamps and lakes, but apparently only very rarely on the
shore of the river itself.

roceate spoonbill (Ajaia ajaja): spoonbills nest very
locally along the central ana uppexr coast of Texas, in-
cluding Chambers County, and at scattered locations else-
where around the Gulf to Florida. Tt is possible that

a few pairs nest in the 0Old River heronry (on the Trinity
River just above the Liberty—-Chambers county line, see
Table 33 ). After the breeding season some individuals
wander inland, and can be expected almost anywhere along
the river, as far northward as Dallas. This investi-
gator recorded a single individual along the river in
northwestern Henderson County on June 27.

Mississippi kite (ILctinia misisippiensis): although this
species is a locally common breeding bird in parts of

the Texas Panhandle and North-central Texas, it was not
known to occur as a summer resident anywhere in East
Texas prior to the present investigation. A total of 13
individuals (7 adults, 5 sub-adults, and 1 bird of un-
determined age) were recorded at 8 different sites along
the lower Trinity River, all in Liberty County except

for one site between Polk and San Jacinto Counties
(approximately 2 miles below Lake Livingston dam, where

2 adults and 1 sub-adult ware sesn). - Although sub-adults
{(i.e., about 1 year o0ld) may not have been breeding, it
is probable that adults were, but nc nests were found.
Mississippi kites prefer open wooded areas or scattered
trees near water., They are known to breed locally from
the southeastern part of the Great Plains across the
southern part of the United States to the Atlantic coast.

osprey (Pandion haliaetus): this species is extremely

widespread, breeding throughout much of North America and
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elsewhere in both the 0l1d and New Worlds. However, it
is nowhere common, and North American populations have
declined sharply in the past 20 years. Wolfe (1956)
states that no definite nesting records are known for
Texas, although he cites a report by Simmons in 1925
which claimed the species was a permanent resident along
the coast. It is suspected that most summer records of
ospreys from Texas are of non-breeding birds, which is
likely true of the two individuals observed during this
study on the lower Trinity River in June. The species is
known from the state promarily as a migrant and winter
resident, occurring along the coast and on the larger
lakes and rivers. The osprey is a fish-eating species,
and it is thought that its recent decline is a result
largely of chlorinated hydrocarbons (primarily DDT) in
its body tissues.

red-cockaded woodpecker (Dendrocopus borealis): because
of its dependence on mature pine stands (see Lay and
Russell, 1970}, this is a very local species in East
Texas, and elsewhere throughout its range across the
southeastern United States. Rarely are suitable habitats
found very near the Trinity River, and the only popu-
lation of which this investigator is aware in the general
area of the present inventory is one on the north side of
Lake Livingston in the Brushy Creek area of Trinity
County (Dan Lay, pers. comm.).

ivory-billed woodpecker (Campephilus principalis): al-
though Wolfe (1956) considered this species extinct in
Texas, there have been numerous unconfirmed sightings

in the Big Thicket area of East Texas during the last
ten years (unpublished report by Fred Collins, Texas A&M
University), the most publicized being those of John
Dennis (Dennis, 1967). Owing to the lack of evidence,
many orthinologists have been unwilling to accept any of
the recent reports as authentic, and some such ag Dr.
Keith Arnold of Texas A&M University (pers. comm.) and
Dr. J. T. Tanner at the University of Tennéssee (Moser,
1972) are convinced the species does not inhabit any
site in Texas today. The ivory-billed woodpecker, if
not already extinct, must certainly be considered on

- the verge of extinction, not only in Texas but every-

where throughout its former range in the southeastern
United States and Cuba (see Tanner, 1942; Dennis, 1948).
In the present investigation a large woodpecker was
seen and sketched by Lin Risner'on July 12 as it flew
along the west bank of the river about 2 miles below
Highway 162 in the Tanner Bayou area of Liberty County.
There is no doubt that the sketch drawn is that of an
ivory-billed woodpecker, the upper wing pattern being
unmistakable. If it is to be argued that Mr. Risner




-

337

did not see an ivory-billed woodpecker, then it would
have to be concluded that either: (1) he sketched
something he did not see at all, or (2) his sketch is

not an accurate representation of what he saw. My
personal knowledge of Mr. Risner's character and integ-
rity, and of his keen ability as a field observer, leads
me to conclude that hedid, in fact, see an ivory-billed
woodpecker. The area is a relatively undisturbed bottom—
land forest of some 13,000 acres.

Species of Economic Importance

Game animals

The white-tailed deer is an extremely popular and
important game species along most of the Trinity River,
where it reaches its largest population densities in
bottomland hardwood forests (see Collins, 1961; Lay,
1965; Segelquist and Green, 1968; Stransky and Halls,
1962) . Many landowners lease their property for deer
hunting in the fall and there are several large hunting
clubs, such as the Arizona Creek Wildlife Club in
Liberty County with approximately 100,000 acres and about
2,000 members (M. J. Cain, pers. comm.). Sportsmen
interviewed often said that deer hunting along the mid-
dle regions of the river was among the best anywhere in
the state, and this was also the opinion of Mr. Walt
Daniel, the resident game biologist in Fairfield (pers.
comm.). Other mammais which are extensively hunted for
sport are the gray and fox squirrels, and to a lesser
extent the swamp and cottontail rabbits. Raccoon and
fox hunting are also very popular sports along the
Trinity River. These animals, mostly inhabitants of
forested areas, provide many hours of recreation and
bring a considerable amount of revenue into the region.

The Trinity watershed is one of the most valuable
areas in East Texas for breeding wood ducks. Al though
these birds were not very often seen on the river itself,
they nest in moderate densities on the wooded swamps,
sloughs, and oxbow lakes on the  floodplain. Sixty-four
wood ducks were counted flying over the river at dusk
on July 13 from an observation point near Moss Bluff in
Liberty County, and on July 12 at Gaylor Lake in the
Tanner Bayou area of Liberty County a total of 31 birds
were counted in the hour before dark. Several broods
of half-grown young wood ducks were seen on the upper
and middle sections of the river in early July, always
accompanied by one or’'both parents.

Although no data were gathered during this investi-
gation during the winter months, this ‘investigator
was informed by numerous residents, and by Walt Daniel
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of Fairfield, that the same areas utilized for breeding
by wood ducks are frequented by many hundreds of winterip
waterfowl from October through March. These birds are
extensively hunted and their popularity among hunters
ranks with that of the white-tailed deer. The site of
the 0Old River heronry (Table ) is a 1,700 acre duck
hunting preserve. This very large swamp is located about

one mile west of the river and two miles north of the
Liberty-Chambers county line.

Fur-bearing animals

Beavers are more abundant in the Trinity River water-
shed (to the knowledge of this investigator) than they
are anywhere else in the state of Texas. Dan Lay (pers.
comm.) stated that populations along the Trinity River
were introduced there from West Texas populations in the
late 1930's and early 1940's after native beavers had
been virtually exterminated from East Texas in the early
part of the century. Owing to .protection given them by
law this species made a remarkable comeback along the
Trinity River, to the point where they are now sometimes
considered a nuisance and a pest. Although they have
valuable pelts, and trapping permits can be obtained from
the Texas Parks and Wildlife Department, there appears to
be little interest in commercial trapping of beavers
along the river today. Likewise, there is an apparent
lack of interest in exploiting the mink, another rela-

tively common fur-bearing mammal inhabiting the Trinity
River.

A third species, the introduced nutria from South
America, also has a pelt of potential commercial value,
but this investigator is not aware of any nutrias being
trapped for their fur. Although not common on the river
itself, the nutria was rather frequently encountered in
marshes or lakes near the river, and on some of the
larger slow-moving tributary streams such as Redmond
Creek in lower Liberty County. At times nutria popu-
lations can build up in a marsh, lake, canal, or irri-
gation ditch to the point where the animals become a
major pest by eating all of the aguatic vegetation, or
even crops and pine seedlings (Evans, 1970; Atwood, 1950).

Sites of Particular Ecological Importance

From an ecological viewpoint there are many val-
uable areas along the Trinity River. The most extensive
remaining forest areas have been outlined by Dr. E. S.
Nixon in the botanical section of this overall report.
All of these sites are very important for wildlife.
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These include: (1) the forest area between the old
and new chanriels 'of the East Fork of the Trinity River
in Kaufman County, at their confluence with the Trinity
River; (2) the Bruce Smith Ranch on the east side of
the river in Henderson County, southwest of Tool {in
the Sanders Creek general area); (3) the east side of
the river in Anderson County in the general vicinity
of Big Lake, several miles above Highway 84 crossing;
(4) the south side of the river in Walker County in
the Black Creek/White Oak Creek area; (5) the north
side of the river in Walker County on the Earl Moore
Ranch in the Horseshoe Lake area; (6) the south and
west side of the river in San Jacinto County south of .
FM 1127 in the Davison Bayou/Coley Creek area; (7) most
of the west side of the river in Liberty County between
the New River Lakes Development and Sam Houston Lakes
Development (approximately the middle region of the
river between Highways 105 and 162); (8) the Tanner
Bayou area on the west side of the river in Liberty
County between Highway 162 and Capers Ridge; and (9) a
large forested and swampy area on the west side of the
river in Liberty County across from Moss Bluff, gen-
erally from about 1-1/2 miles north of the county line
north to the Harrison and Timber Lake subdivisions.

Although the above sites are considered to be the
best wildlife areas along the river at the present time,
it should be emphasized that numerous other sites are
also highly valuable, including all nesting colonies of
herons and egrets (see Table 33 ). In Liberty County
where most of the river is extensively forested on both
sides it is difficult to single out specific sites as
being more important than others. However, the present
survey of the river indicates that the Tanner Bayou area
is almost certainly the most significant and wvaluable
ecological area situated anywhere along the Trinity
River today. Every effort should be made to preserve it.
Currently, most of the approximately 13,000 acres'of
forest in this area is owned by the XKirby Lumber Company,
and the area is leased for both hunting and grazing.
However, because of the inaccessibility by road to much
of the area, it remains relatively little disturbed by
man. It is possible that one or more ivory-billed wood-
peckers may inhabit this area.

CONCLUSIONS

The Trinity River lies on the western edge of the
Austroriparian biotic province (Dice, 1943; Blair, 1950),
and its avian and mammalian faunas are, in general, typ-
ical of those of the whole southeastern United States.
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lts position places the river in an important ecological
region where eastern forest species come in contact with
species characteristic of the grasslands of the Great
Flains. The Trinity River is thus in a transiticn zone
where many forest birds and mammals reach the western
limit of their range and some prairie species reach the
eastern extension of their distribution. This mixing of
fauna is most evident on the upper part of the river.
Jdsually the plains species inhabit upland situations and
eastern species lowland habitats. Forest birds such as
the Swainson's and hooded warblers were not found far-
ther up the river than Anderson County, and species such
as the field sparrow and western kingbird were not en-

countered farther south than Freestone and Navarro counties
respectively.

There is an abundance and varied bird and mammal
fauna inhabiting the Trinity River Watershed. The di-
versity is greatest in the bottomland and floodplain
forests adjacent to the river, and these habitats are of
considerable importance in the overall ecosystem of the
river as are the many swamps, sloughs, and oxbow lakes
lying back from the river along most of its length.
These areas provide breeding and foraging sites for many
important game animals, and several very large nesting
colonies of herons and egrets are situated within a few
miles of the river. The river itself is utilized exten-
sively for foraging by many species of large wading
birds, and also by anhingas, wood ducks, kingfishers,
small shore birds, and an occasional 0osprey, the latter
one of the endangered North American birds, Mississippi
kites apparently breed along the lower river and nowhere
else in East Texas.

Beavers may be more numerous on the Trinity River
than anywhere else in the state, and some of the finest
deer hunting in Texas is available in some of the for-
ested areas along the river. The trees and' woodlands -
along the river are available to many kinds cf small
songbirds during spring and fall migrations, and water-
fowl which nest in northern North America can utilize
the numerous swamps and lakes on the floodplain during
the non-breeding season. The Tanner Bayou area may be
one of the few remaining sites anywhere in the United
States where the ivory-billed woodpecker still persists.
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CITY OF DALLAS

April 2, 1997
Dear Council Coordinator:

The City of Dallas is committed to providing $ 50,000 to match the grant request for the proposal
entitled “The Great Trinity River Forest Park.” Following are the details pertaining to our
contribution:

The I-20 gateway property is a tract of 208 acres of land that is vital to the development of the
Great Trinity River Forest Park.

The property is appraised at $ 437,000.

The Texas Park and Wildlife Department has committed to make available § 337,000 toward the
purchase of this land. (Please see enclosed letter of commitment)

The City of Dallas is committing $50,000.

NAWCA Grant (if approved) $ 50,000." .

This purchase of this tract of land stresses the preservation of the wetlands and forest through
acquisition.

Sincerely,
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COMMISSIONERS

LEE M. BASS
Chairman, Ft. Worth

NOLAN RYAN
Vice-Chairman
Alvin

MICKEY BURLESON
Temple

RAY CLYMER
Wichita Falls

YGNACIO D. GARZA
Brownsville

RICHARD (DICK) HEATH

Dallas

TERESE TARLTON HERSHEY

Houstan

SUSAN HOWARD-CHRANE

Boemne

WALTER UMPHREY
Beaumont

PERRY R. BASS
Chairman-Emeritus
Ft Warth

TexXAs

Parks AND WIiLDLIFE DEPARTMENT
4200 Smith School Road « Austin, Texas 78744 e 512.389-4800

March 24, 1997

Mr. Peter Vargas

Director, Trinity River Project
320 Jefferson, Room 101
Dallas, Texas 75203

Dear Mr. Vargas:

ANDREW SANSOM
Exegutive Director

As you know, the Trust for Public Land has an option to purchase a 208 acre tract
of Trinity River bottomland hardwood habitat, which is a key component to the
proposed Great Trinity Forest Park. The Parks and Wildlife' Department has
$337,000 remaining from funds previously appropriated for the Trinity River
State Park which we intend to make available for acquisition of the 208 acre tract

if the City can provide the remaining $100,000 needed for the purchase.

The Parks and Wildlife Department is pleased to play a part of the conservation

of this significant natural and cultural resource,

Sincerely,
) .
741,&-/
Mike Herring

Director, Land Conservation
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APPENDIX C

Project budget to acquire one tract (208 acres) of land for
“The Great Trinity River Forest Park”

CATEGORY NAWCA PARTNER EXPENSE PER
GRANT FUNDS FUNDS CATEGORY
Acquisition $ 50,000 $ 427,000 $ 437,000
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NUMBER 182

OCCASIONAL PAPERS

_— _ _—_— / / \ \ . -,
Museum of Texas Tech University

16 November 1998

ANNOTATED CHECKLIST OF
RECENT LAND MAMMALS OF TEXAS, 1998

RicHarD W, ManniNG AND CLYDE JONES

Checklists are in demand by biologists, students,
researchers, and environmentally concerned individuals.
In order for them to be most useful, they must be cur-
rent. This checklistis an updated version of two previ-
ous lists of free-ranging Texas mammals ( Jones et al.,
1988a; Jones and Jones, 1992). This checklist includes
a phylogenetic listing of taxa, by order, family, and ge-
nus, Within genera, species and recognized subspecies
are listed alphabetically. Species marked with an aster-
isk (*) are exotic species introduced from outside the
United States. The approximate known geographic dis-
tribution within the state of Texas is reported for each
mammal and pertinent comments and /or citations about
thattaxon may be included. Many accounts are unchanged
from earlier editions of the checklist as Jones and Jones
(1992) wrote them.

Several taxonomic and nomenclaturial changes
have occurred since the last checklist was published; note

especially Wilson and Reeder (1993) on world mam-
mals, Jones et al. (1997) on North American mammals,
and Davis and Schmidly (1994) on Texas mammals. In
addition, other major studies on Texas mammals were
completed which provide valuable information. These
studies include the following geographic areas: the L1-
ano Estacado (Choate, 1997), the Edwards Plateau
(Goetze, 1998, Goetze et al., 1996), Big Bend Ranch
State Park (Yancey, 1997), southern Kansan Biotic Prov-
ince (Choate et al., 1992), the Lake Meredith area
(Yancey etal., 1998), and the Justiceburg area (Yancey
etal., 1996b). Many citations from the earlier lists are
repeated here. Our goal was to make this checklist as
complete as possible through the end 0f 1997. For some
additional information on the mammals of Texas, visit
the homepage (http://www.nsrl.ttu.edu) of the Natural
Science Research Laboratory of the Museum of Texas
Tech University.

ORDER DIDELPHIMORPHIA— OPOSSUMS

Family Didelphidae
(opossums)

Didelphis virginiana (Virginia opossum).— Oc-
curs throughout most of Texas except in relatively xeric
areas in western part of state (parts of Llano Estacado
and most of Trans-Pecos). The subspecies are D. v.

virginiana Kerr, 1792, in northern and central Texas and
D. v. pigra Bangs, 1898, in the south and southeast. We
follow Marshall et al. (1990) in use of the ordinal name
Didelphimorphia. Hollander and Hogan (1992) reported
a specimen collected in Jeff Davis County, in the Trans-
Pecos.
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ORDER INSECTIVORA—INSECTIVORES

Family Soricidae
(shrews)

Blarina carolinensis (southern short-tailed
shrew).— Known from eastern fourth of state. The sub-
species are B. ¢, carolinensis (Bachman, 1837) in the
northern part of the range in Texas (south at least to
Nacogdoches County) and B. ¢. minima Lowery, 1943,
in the south.

Blarina hylophaga (Elliot’s short-tailed
shrew).— Recorded only from Montague County and
from Aransas National Wildlife Refuge, Aransas County.
The subspecies are B. h. hylophaga Elliot, 1899, and B.
h. plumbea Davis, 1941, respectively. The systematics
of shrews of the genus Blarina have not been entirely
resolved to date, differences among the three known spe-
cies having been based primarily on mensural data and
karyology. Pending further study, we follow Jones et al.
(1984) in referring these apparently isolated populations
to B. hylophaga. Stangl and Carr (1997) discuss the
status of species in northern Texas and southern Okla-
homa.

Cryptotis parva (least shrew).— Occurs in east-
ern and central parts of state, west in northern Panhandle
to New Mexico border and to Val Verde County along
Rio Grande. The subspecies are C. p. parva (Say, 1823)
throughout most of the distribution in Texas and C. p.
berlandieri (Baird, 1858) on the Rio Grande Plain.

Dowler and Boyd (1996) reported specimens from Tom
Green County, a range extension in west-central Texas.

Notiosorex crawfordi (desert shrew).— Recorded
from western two thirds of state, east at least to Archer
and Wichita counties in north, and to Gulf Coast south-
wardly. The subspecies is N. c. crawfordi (Coues, 1877).

Family Talpidae

(moles)

Secalopus aquaticus (eastern mole).— Presently
known from approximately eastern two-thirds of state,
west along Canadian River in Panhandle, possibly to New
Mexican border, and to eastern edge of Llano Estacado
(Choate, 1990), and southwardly to apparently isolated
population in Presidio County. Five subspecies currently
are thought to occur in Texas: S. a. aereus (Bangs, 1896)
in the extreme east and also the Panhandle region; S. a.
alleni Baker, 1951, in south-central Texas; S. a. cryptus
Davis, 1942, in the east-central part of the state; S. a.
inflatus Jackson, 1914, on the southern part of the Rio
Grande Plain; and S. a. texanus (J. A. Allen, 1891), an
enigmatic race known from Presidio County by a single
specimen taken in 1887, and far removed from other
known populations except for one individual from the
Sierra del Carmens, across the Rio Grande in adjacent
Coahuila. Yancey etal. (1995a:105) collected amole,
“the first from the escarpment breaks of the Rolling
Plains in Garza County.”

ORDER CHIROPTERA—BATS

Family Mormoopidae
(mormoopid bats)

Mormoops megalophylla (ghost-faced bat).—
Known from Apache Mountains, Culberson County,
southern Trans-Pecos, southern part of Edwards Plateau,
and southern Texas (Cameron and Hidalgo counties); in-
habits caves along extreme southern edge of Edwards
Plateau in winter and is summer resident of Trans-Pecos.
The subspecies is M. m. megalophylla (Peters, 1864).

Family Phyllostomidae
(leaf-nosed bats)

Leptonycteris nivalis (Mexican long-nosed bat).—
Recorded only from Big Bend area in southern Trans-
Pecos region (Brewster and Presidio counties); prob-
ably resident there only in warm weather. Leptonycteris
nivalis (Saussure, 1860) is a monotypic species.

Choeronycteris mexicana (Mexican long-tongued
bat).— Known by photographs of a single individual and
observations of others from Santa Ana National Wild-
life Refuge, Hidalgo County (Schmidly, 1991). No
specimens from Texas yet have been preserved. These
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records probably represent accidental northward occur-
rences of this bat. Choeronycteris mexicana Tschudi,
1844, is a monotypic species.

Diphylla ecaudata (hairy-legged vampire).—
Known only by single extralimital record from Val Verde
County. Diphylla ecaudata Spix, 1823, is a monotypic
species.

Family Vespertilionidae
(vespertilionid bats)

Myotis austroriparius (southeastern myotis).—
Known range includes extreme eastern Texas, from Bowie
County southward to Harris and Orange counties
(Schmidly, 1991). The subspecies is M. a. austroriparius
(Rhoads, 1897). Walker et al. (1996) reported south-
eastern myotis from three counties (Leon, Freestone and
Walker), all west of the previously known distribution in
Texas.

Myotis californicus (California myotis).— Re-
corded in Texas only from Trans-Pecos region and from
one specimen (Choate and Killibrew, 1991) from Can-
yon, Randall County, near the breaks of Llano Estacado.
Other specimens have been reported (Choate etal., 1990)
from along the edge of the Llano in adjacent New
Mexico. The subspecies is M. ¢. californicus (Audubon
and Bachman, 1842).

Mpyotis ciliolabrum (western small-footed
myotis).— Saxicolous species known from western half
of Trans-Pecos and from Armstrong and Randall coun-
ties in Panhandle (Schmidly, 1991). The subspecies is
M. c. ciliolabrum (Merriam, 1880).

Myotis lucifugus (little brown myotis).— Reported
from Texas on basis of single specimen from Fort
Hancock, Hudspeth County. Schmidly (1991) opined that
“it is doubtful that a resident population of this bat oc-
curs in Texas.” The subspecies is M. I. occultus Hollister,
1909.

Myotis septentrionalis (northern myotis).— A
specimen from Winter Haven, Dimmit County, in the
National Museum of Natural History is only known
record from state; obtained almost half a century ago,
this individual extends known range of northern myotis
more than 500 miles southward from southwestern Ar-

kansas and eastern Oklahoma; present status in Texas
unknown. Myotis septentrionalis (Trouessart, 1897) is
a monotypic species.

Mpyotis thysanodes (fringed myotis).— Reported
from much of Trans-Pecos region and from Crosby
County at eastern edge of Llano Estacado. The subspe-
cies is M. ¢. thysanodes Miller, 1897,

Mpyotis velifer (cave myotis).— Occurs over most
of western part of state, east at least to Wichita County
in the north and to (north to south) McLennan, Bastrop,
Kleberg, and Hidalgo counties in central and southern
Texas (Schmidly, 1991). The subspecies are M. v.
incautus (J. A. Allen, 1896) in the south and M. v.
magnamolaris Choate and Hall, 1967, northwestwardly.
Yancey and Jones (1996a) reported first county records
(for M. v. incautus) from Caldwell, Milam, and Nueces
counties of southeastern Texas.

Mpyotis volans (long-legged myotis).— Known
from central Trans-Pecos Texas and by enigmatic speci-
men from Knox County, far to the northeast. The sub-
species is M. v. interior Miller, 1914,

Myotis yumanensis (Yuma myotis).— Recorded
from southern Trans-Pecos region and from just east of
Pecos River in Val Verde County; there is also a speci-
men in the Texas Natural History Collection from Starr
County. The subspecies is M. y. yumanensis (H. Allen,
1864).

Lasionycteris noctivagans (silver-haired bat).—
Occurs statewide as migrant in spring and autumn.
Lasionycteris noctivagans Le Conte, 1831, is a mono-
typic species. Bats listed by Davis (1974) and Schmidly
(1991) from Medina County actually are from Bandera
County.

Pipistrellus hesperus (western pipistrelle).—
Widely distributed in suitable rocky habitats in Trans-
Pecos region; also occurs eastward to Knox, Haskell,
and Uvalde counties and northward along eastern escarp-
mentof Llano Estacado at least to Randall, Briscoe, and
Floyd counties. The subspecies is P. k. maximus Hatfield,
1936. Dowler et al. (1992) reported specimens of
western pipistrelle from Tom Green County, in east-
central Texas.
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Pipistrellus subflavus (eastern pipistrelle).—
Known from much of eastern and central Texas, west-
ward to breaks of Llano Estacado and Val Verde County,
and south to Padre Island and Cameron County. The sub-
species are P. 5. subflavus (F. Cuvier, 1832) over much
of the range of the species in the state and P. 5. clarus
Baker, 1954, in the extreme southwest. Dowler et al.
(1992) reported specimens of eastern pipistrelles from
Tom Green and Irion counties. Jones et al. (1993) re-
ported the species from Lubbock County on the Llano
Estacado. Yancey etal. (19955) reported an extralimital
eastern pipistrelle from Big Bend Ranch State Park in
Presidio County.

Eptesicus fuscus (big brown bat).— Widely dis-
tributed over most of eastern and western parts of state;
curiously, unrecorded from much of central and south-
ern Texas. The subspecies are E. f. fuscus (Palisot de
Beauvois, 1796) in the east and northwest, and E. f
pallidus Young, 1908, in the Trans-Pecos (Jones and
Manning, 1990).

Lasiurus blossevillii (western red bat).— Only re-
cently recognized as distinct from L. borealis (Baker at
al., 1988); known in Texas only from the Sierra Vieja
Mountains, Presidio County. The subspecies is L. b.
teliotis (H. Allen, 1891).

Lasiurus borealis (eastern red bat).— Statewide
in suitable wooded habitats, but uncommon westwardly;
migratory, but some individuals probably over-winter in
Texas. Lasiurus borealis (Miiller, 1776) is a monotypic
species (Bakeretal., 1988). Yancey and Jones (1996a)
report several new county records for this species within
the known distribution.

Lasiurus cinereus (hoary bat).— Statewide as mi-
grant in spring and autumn; additionally, it is possible
that some females bear and raise young in Texas in late
spring and summer. The subspecies is L. c. cinereus
(Palisot de Beauvois, 1796).

Lasiurus ega (southern yellow bat).— Known in
Texas only from Rio Grande Valley in Cameron County
northward along Gulf Coast to Nueces County. The sub-
species probably is L. e. panamensis (Thomas, 1901).

Lasiurus intermedius (northern yellow bat)—
Occurs only in southeastern part of state. The subspe-
cies are L. i. intermedius H. Allen, 1862, from Victoria
County southward and L. i. floridanus (Miller, 1902)
from Bexar and Travis counties eastward, north at least
to Shelby County (Schmidly, 1991). Nedbal et al. (1994)
reported this species from Galveston Island and suggest
that a resident population might exist there.

Lasiurus seminolus (Seminole bat).— Known in
state only from eastern part, west at least to Burleson
County. Lasiurus seminolus (Rhoads, 1895) is a mono-
typic species. Yancey and Jones (19964) list a county
record for the northern part of the distribution (Harrison
County) and anew county record from the western part
of the known distribution (Fayette County).

Lasiurus xanthinus (western yellow bat).— Re-
ported recently from the Big Bend region of Texas
(Higginbotham et al., in press). Lasiurus xanthinus (Tho-
mas, 1897) is a monotypic form.

Nycticeius humeralis (evening bat).— Occupies
approximately eastern third of state, westward to a line
drawn to include (north to south) Tarrant, San Saba,
Bandera, Real, and Kinney counties (Schmidly, 1991).
The subspecies is N. . humeralis (Rafinesque, 1818).
Dowler et at. (1992) reported the species from Tom
Green County, the westernmost record in central Texas.

Fuderma maculatum (spotted bat).— Recorded
only from Big Bend National Park, but to be looked for
elsewhere in Trans-Pecos region. Euderma maculatum
(J. A. Allen, 1891) is a monotypic species.

Plecotus townsendii (Townsend’s big-eared bat).—
Cavernicolus species known from approximately west-
ern half of state, eastward at least to Foard and Kimble
counties. The subspecies is P. t. pallescens (Miller,
1897). We follow Jones et al. (1997) in the use of
Plecotus as the correct genus (however, see Frost and
Timm (1992) and Tumlison and Douglas (1992) con-
cerning the use of Corynorhynus as the generic name).

Plecotus rafinesquii (Rafinesque’s big-eared
bat).— Occurs only in extreme eastern Texas, the
westernmost records being from Montgomery,
Nacogdoches, and Polk counties. The subspeciesis P. r.
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macrotis Le Conte, 1831. We follow Jones etal (1997)
in the use of Plecotus as the correct generic name. Theis
(1994) reported this bat from Walker County, a locality
west of its known or documented distribution. Yancey
and Jones (1997), likewise, report on a specimen from
Shelby County in extreme East Texas.

Antrozous pallidus (pallid bat).— Common resi-
dent in western half of state. The subspecies recorded
from most of the range in Texas is 4. p. pallidus (Le
Conte, 1856), but 4. p. bunkeri Hibbard, 1934, occurs
in the vicinity of the Red River and in the Panhandle
(Manning et al., 1988).

Family Molossidae
(free-tailed bats)

Tadarida brasiliensis (Brazilian free-tailed bat).—
Statewide in warm months; most individuals of western
and central populations migrate southward in winter, but
populations in extreme eastern Texas frequently are resi-
dent year round. The currently recognized subspecies are
T b. eynocephala (Le Conte, 1831) in the eastern fourth

of the state and T. b. mexicana (Saussure, 1860) else-
where. However, the systematics of these two taxa cur-
rently are under study and they possibly represent dis-
tinct species.

Nyctinomops femorosaccus (pocketed free-tailed
bat).— Recorded in state only from Big Bend area; to
be looked for elsewhere in Trans-Pecos region.
Nyctinomops femorosaccus (Merriam, 1884) is a mo-
notypic species.

Nyctinomops macrotis (big free-tailed bat).—
Known from western part of state only as seasonal mi-
grant, except for breeding population in Big Bend Na-
tional Park in warm months; migrants also recorded from
Brazos, Matagorda, and San Patricio counties.
Nyctinomops macrotis (Gray, 1839) is a monotypic spe-
cies.

Eumops perotis (western mastiff bat).— Known
as summer resident from Brewster, Presidio, and Val
Verde counties; winter range unknown. The subspecies
is E. p. californicus (Merriam, 1890).

ORDER PRIMATES— PRIMATES

Family Cercopithecidae
(Old World monkeys)

*Macaca fuscata (Japanese macaque).— Old
World monkeys are included here because, “There are

reliable reports of free-ranging groups of Japanese
macaques in South Texas” (Jones etal., 1997:2). Many
records center around or probably originated from near
Dilley, in Frio County.

ORDER XENARTHRA—EDENTATES

Family Dasypodidae
(armadillos)

Dasypus novemcinctus (nine-banded arma-
dillo).— Occurs throughout much of state; absent only
from most of Trans-Pecos and Panhandle. The subspe-

cies is D. n. mexicanus Peters, 1864. See Jones et al.
(1993) for records from the Llano Estacado. Roberts,
Yancey, and Jones (1997) record a specimen from Hall
County in the Texas Panhandle.

ORDER LAGOMORPHA— LAGOMORPHS

Family Leporidae
(hares and rabbits)

Sylvilagus aquaticus (swamp rabbit).— Found in
eastern third of state, west to Palo Pinto, Eastland, Brown
and Travis counties (Garner et al., 1990). S. aquaticus
(Bachman, 1837) evidently is a monotypic species.

Baccus and Wallace (1997) reviewed the distribution and
habitat affinity of the swamp rabbit in Texas. They list
several new localities of record (specimens and “sign”)
for the species along the northern (to Mills County),
western (to Kerr County), and southern (to Bexar
County) areas of the Edwards Plateau.
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Sylvilagus audubonii (desert cottontail).— Oc-
cupies upland habitats in western half of Texas. The sub-
species are S. a. minor (Meams, 1896) in the southern
Trans-Pecos eastward to Val Verde County, S. a.
neomexicanus Nelson, 1907, in the northern part of the
range in the state (south to Reeves and northern Brewster
counties), and S. a. parvulus (J. A. Allen, 1904) from
Llano County southward in south-central Texas to the
Rio Grande.

Sylvilagus floridanus (eastern cottontail).— Oc-
curs in eastern three fourths of state and parts of Trans-
Pecos region. The subspecies are S. f. alacer (Bangs,
1896) in eastern Texas, S. /- chapmani (J. A. Allen, 1899)
in the central and southern parts of the state, S. f.
llanensis Blair, 1938, on the Llano Estacado, and S. f.
robustus (Bailey, 1905) from the mountains of the Trans-
Pecos. Some authorities (Davis, 1974; Ruedas, in press)

have regarded robustus as specifically distinct from
floridanus.

Lepus californicus (black-tailed jackrabbit).—
Found throughout Texas except in extreme southeast.
Four subspecies have been recorded from the state, but
this species is badly in need of taxonomic review. The
races are: L. c. eremicus J. A. Allen, 1894, in the El Paso
area; L. ¢. melanotis Mearns, 1890, in the north; L. c.
merriami Mearns, 1896, in the south and southeast; and
L. c. texianus Waterhouse, 1848, on the western Edwards
Plateau and in the eastern Trans-Pecos. The type locali-
ties of two of the four subspecies listed above are in
Texas L. c. merriami (Fort Clark, Kinney County) and L.
c. texianus (restricted to 10 mi. S. Alpine, Brewster
County, by Hoffmeister, 1986). The type localities of
the other two are in Arizona (L. ¢. eremicus) and Kansas
(L. ¢. melanotis).

ORDER RODENTIA—RODENTS

Family Sciuridae
(squirrels and allies)

Tamias canipes (gray-footed chipmunk).— Known
from Guadalupe Mountains and Sierra Diablo in
Culberson County. The subspecies is T .c. canipes
(Bailey, 1902). Except for one species, all New World
chipmunks were, for many years, assigned to the genus
Eutamias. Recent investigators have suggested that all
should be grouped into the single genus Tamias (Jones
etal., 1992), but there is disagreement on this point.

Ammospermophilus interpres (Texas antelope
squirrel).— Recorded from western and southern parts
of Trans-Pecos region, and eastward at least to Crane
and Reagan counties. Ammospermophilus interpres
(Merriam, 1890) is a monotypic species.

Spermophilus mexicanus (Mexican ground squir-
rel).— Occurs throughout much of southern and west-
ern Texas (west to Culberson, Jeff Davis, and Presidio
counties in Trans-Pecos), north almost to Red River just
east of Panhandle. The subspecies is S. m. parvidens
Mearns, 1896. This species may hybridize occasionally
with S. tridecemlineatus at places where their ranges
meet or overlap.

Spermophilus spilosoma (spotted ground squir-
rel).— Known from approximately western half of Texas
and also southward on Rio Grande Plain. The subspecies
are S. 5. annectens Merriam, 1893, in the southern part
of the state, S. s. canescens Merriam, 1890, in the west-
ern Trans-Pecos, and S. 5. marginatus Bailey, 1890, in
the remainder of the range.

Spermophilus tridecemlineatus (thirteen-lined
ground squirrel).— Recorded from northwestern part of
state and in corridor in east-central Texas southward to
Gulf Coast. The subspecies are S. t. arenicola (Howell,
1928) in the Panhandle and adjacent areas to the south
and S. t. texensis Merriam, 1898, elsewhere within the
distribution in the state.

Spermophilus variegatus (rock squirrel).—
Known from Trans-Pecos and south-central part of state.
The subspecies are S. v. buckleyi Slack, 1861, in south-
central Texas and S. v. grammurus (Say, 1823) to the
west,

Cynomys ludovicianus (black-tailed prairie
dog).— Occurs or once occurred in western half of state
north of Rio Grande Plain; easternmost records from
Montague County in north and Bexar County in south;
now extirpated over parts of former range. The subspe-
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cies are C. [ arizonensis Mearns, 1890, in the Trans-
Pecos and C. I Iudovicianus (Ord, 1815) elsewhere.

Sciurus carolinensis (eastern gray squirrel).—
Native distribution includes eastern third of state, west-
ward at least to Lavaca, Lee, and McLennan counties;
introduced in Lubbock and perhaps other counties west
of natural range. The subspecies is S. c. carolinensis
Gmelin, 1788.

Sciurus niger (eastern fox squirrel).— Occurs in
suitable habitats in eastern two-thirds of Texas; intro-
duced at some places outside native range. The subspe-
cies are S. n. limifis Baird, 1855, in most of the westemn
part of the range in the state, S. n. ludovicianus Custis,
1806, in the east, and S. . rufiventer E. Geoffroy St.-
Hilaire, 1803, which occurs in the Canadian River drain-
age and adjacent areas of northwestern and extreme
north-central Texas.

Glaucomys volans (southemn flying squirrel).—
Known from wooded areas in eastern third of state. The
subspecies is G. v. texensis Howell, 1915.

Family Geomyidae
(pocket gophers)

Thomomys bottae (Botta’s pocket gopher).—
Recorded from much of Trans-Pecos Texas, eastward
across the Edwards Plateau (Hollander et al., 19875h) and
immediately adjacent areas at least to Kimble County.
Ten subspecies have been recognized in Texas, eight re-
stricted to suitable habitats in the Trans-Pecos region: T.
b. baileyi Merriam, 1901; T. b. guadalupensis Goldman,
1936; T b. lachuguilla Bailey, 1902; T. b. limpiae Blair,
1939; T. b. pervarius Goldman, 1938; T. b. scotophilus
Davis, 1940; T. b. spatiosus Goldman, 1938; and T. b.
texensis Bailey, 1902. Additionally, T. b. limitaris
Goldman, 1936, occurs in the eastern Trans-Pecos and
eastward across the Pecos River onto the western part
of the Edwards Plateau, and T. b. confinalis Goldman,
1936, occupies parts of the Edwards Plateau to the east.

Geomys arenarius (desert pocket gopher).—
Known only from El Paso County. The subspecies is G.
a. arenarius Merriam, 189S. Hafner and Geluso (1983)
placed the two known subspecies of G. arenarius as races
of the earlier-named G. bursarius. Accordingly, the sta-
tus of arenarius, which is geographically isolated from

other populations of Geomys in Texas, remains uncer-
tain (see Qumsiyeh et al., 1988).

Geomys attwateri (Attwater’s pocket gopher).—
Recorded from south-central part of eastern Texas, from
Milam County southward to Matagorda and San Patricio
counties, and southwestward to Atascosa County.
Geomys attwateri Merriam, 1895, is a monotypic spe-
cies.

Geomys breviceps (Baird’s pocket gopher).—
Occurs in eastern fourth of state; reported from Delta
County southward at least to Falls County, and hence on
southward east of Brazos River to Gulf Coast. The sub-
species in Texas is G. b. sagittalis Merriam, 1895.

Geomys bursarius (plains pocket gopher).— Re-
ported from northwestern and north-central Texas, south
to Coke and Midland counties, and eastward to McLennan
and Montague counties. Two subspecies currently are
thought to occur in the state—G. b. jugossicularis
Hooper, 1940, in the extreme northwestern part of the
Panhandle and G. b. major Davis, 1940, over the remain-
der of the distribution in Texas.

Geomys knoxjonesi (Jones’ pocket gopher).—
Known in Texas from southwestern part of Llano
Estacado and adjacent areas immediately to the south;
also known from adjoining southeastern New Mexico.
Originally named as a subspecies of G. bursarius, G.
knoxjonesi Baker and Genoways, 1975, is a monotypic
species (Bakeretal., 1989; Bradley etal., 1991).

Geomys personatus (Texas pocket gopher)—
Known in southern part of state, frequently in isolated
populations, from Val Verde, Kinney, Atascosa, and
Karnes counties southward in east to Rio Grande. Seven
subspecies presently are recognized (Williams and
Genoways, 1981): G. p. davisi Williams and Genoways,
1981, in the Rio Grande Valley in western Webb and
Zapata counties; G. p. fallax Merriam, 1895, from Nueces
Bay northward to Karnes County; G. p. fuscus Davis,
1940, which is known only from Kinney and Val Verde
counties; G. p. maritimus Davis, 1940, in Kleberg and
Nueces counties; G. p. megapotamus Davis, 1940, from
La Salle County southeastward to the south side of Baffin
Bay and to the Rio Grande; G. p. personatus True, 1889,
on Mustang and Padre islands; and G. p. streckeri Davis,
1940, which is restricted to Dimmit and eastern Zapata
counties.
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Geomys texensis (Llano pocket gopher).— Re-
corded only from Gillespie, Llano, and Mason counties
on the northeastern part of the Edwards Plateau. Both
texensis and a synonym, /lanensis, formerly were re-
garded as subspecies of G. bursarius (see Block and
Zimmerman, 1991). Geomys texensis Merriam, 1895,
1s monotypic.

Cratogeomys castanops (yellow-faced pocket
gopher).— Found in western third of state from Pan-
handle southward to Val Verde County and throughout
Trans-Pecos Texas; isolated populations recorded from
Cameron and Maverick counties along the Rio Grande.
Seven subspecies currently are thought to occur in the
state (Hollander, 1990): C. c. angusticeps Nelson and
Goldman, 1934, known only from the vicinity of Eagle
Pass, Maverick County; C. c. clarkii (Baird, 1855) from
the Big Bend and much of the southern Trans-Pecos area;
C. c. dalquesti Hollander, 1990, which occurs in west-
central Texas to the north of Edwards Plateau but south-
cast of the Llano Estacado; C. ¢. lacrimalis Nelson and
Goldman, 1934, from the New Mexican border south in
the Pecos drainage to Reeves, Ward, and Winkler coun-
ties; C. c. parviceps (Russell, 1968) in the far western
Trans-Pecos; C. ¢. perplanus Nelson and Goldman,
1934, from the High Plains of northwestern Texas; and
C. c. tamaulipensis Nelson and Goldman, 1934, known
only from Cameron County.

Family Heteromyidae
(pocket mice and kangaroo rats)

Perognathus flavescens (plains pocket mouse).—
Recorded in Texas from El Paso County and from High
Plains and adjacent areas in northwestern part of state,
east to Wilbarger County and south at least to Midland
and Ward counties (Jones et al., 1991). The subspecies
are P. . copei Rhoads, 1894, in northwestern Texas and
P. f. melanotis Osgood, 1900, in the western Trans-Pecos.

Perognathus flavus (silky pocket mouse).—
Found in Texas Panhandle and the Trans-Pecos. The sub-
species in Texas probably is P. f. flavus Baird, 1855.
We acknowledge the need for continued systematic and
biogeographic work on this species and its congener, P.
merriami, in Texas and surrounding areas.

Perognathus merriami (Merriam’s pocket
mouse).— Found in western two-thirds of state. The sub-
species in Texas probably are P. m. gilvus Osgood, 1900,
in the western part of the Panhandle, Trans-Pecos, and
western Edwards Plateau and P. m. merriami J. A. Allen
1892, in the eastern part of the Panhandle, eastern
Edwards Plateau and South Texas. As mentioned in the
previous account, the systematic relationship of this taxon
and P. flavus is not fully resolved.

Chaetodipus hispidus (hispid pocket mouse).—
Occurs throughout Texas save for extreme southeastern
part. The subspecies are C. h. hispidus (Baird, 1858) in
the east, C, h. paradoxus (Merriam, 1889) in the west-
ern one-third of the state, and C. A. spilotis in a limited
area of north-central Texas (type locality at Gainesville,
Cooke County). The systematics of this species is in need
of serious review.

Chaetodipus intermedius (rock pocket mouse).—
Reported only from western part of the Trans-Pecos. The
subspecies is C. i. intermedius (Merriam, 1889).

Chaetodipus nelsoni (Nelson’s pocket mouse).—
Occurs in southern and central Trans-Pecos region, and
justeast of Pecos River in Upton and Val Verde counties
(Hollander et al., 1987b). The subspecies is C. n.
canescens (Merriam, 1904).

Chaetopidus eremicus (Chihuahuan desert pocket
mouse).— Ranges throughout Trans-Pecos Texas, east-
ward at least to Crane and Val Verde counties (Jones and
Manning, 1991). C. eremicus (Mearns, 1898) is a mo-
notypic species. We follow Lee etal. (1996) in the use
of this name combination.

Dipodomys compactus (Gulf Coast kangaroo
rat).— Recorded from eastern two-thirds of South Texas
mainland and from Mustang and Padre islands. The two
recognized subspecies are D. c. compactus True, 1889,
on the barrier islands and D. ¢. sennetti (J. A. Allen, 1891)
on the mainland.

Dipodomys elator (Texas kangaroo rat).— Occurs
in north-central Texas, from Cottle and Motley counties
in west to Montague County in east, Dipodomys elator
Merriam, 1894, is a monotypic species.
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Dipodomys merriami (Merriam’s kangaroo rat).—
Ranges throughout Trans-Pecos region; known east of
Pecos River from Crockett, Gaines, Ector, Martin, Mid-
land, Reagan, and Winkler counties. The subspecies is
D. m. ambiguus Merriam, 1890.

Dipodomys ordii (Ord’s kangaroo rat).— Known
from western and southern parts of state. The subspe-
cies in Texas are: D. 0. medius Setzer, 1949, from the
central Llano Estacado southward east of the Pecos River
to Crane, Crockett, and Upton counties, and east to Jones
County; D. 0. obscurus (J. A. Allen, 1903) in the west-
ern, central, and southern parts of the Rio Grande Plain
and in the southern Big Bend area; D. 0. ordii Woodhouse,
1853, in most of the Trans-Pecos region; and D. o.
richardsoni (J. A. Allen, 1891) from the Panhandle and
adjacent areas southward at least to Floyd County and
east to Montague County.

Dipodomys spectabilis (banner-tailed kangaroo
rat).— Occurs in western and central Trans-Pecos re-
gion; reported east of Pecos River from Andrews,
Dawson, Ector, Gaines, Martin, Ward, and Winkler coun-
ties. The subspecies is D. s. baileyi Goldman, 1923.

Liomys irroratus (Mexican spiny pocket
mouse).— Known only from extreme southern Texas
(Cameron, Hidalgo, and Willacy counties). The subspe-
cies is L. i. texensis Merriam, 1902.

Family Castoridae
(beavers)

Castor canadensis (American beaver).— Found
over most of state where suitable aquatic habitat prevails;
absent from Llano Estacado and some adjacent areas and
from much of Trans-Pecos region. The subspecies are
C. c. mexicanus Bailey, 1913, along the Rio Grande and
its immediate tributaries and C. ¢. texensis Bailey, 1905,
to the north. Thorton and Lee (1996) report a specimen
from Taylor County, in central Texas.

Family Muridae
(mice and rats)

Oryzomys couesi (Coues’ rice rat).— Known in
state only from Cameron and Hidalgo counties; prob-
ably occurs also inimmediately adjacent areas. The sub-
species is O. ¢. aquaticus J. A. Allen, 1891.

Oryzomys palustris (marsh rice rat).— Distrib-
uted in eastern part of Texas, west to Hunt and Lee coun-
ties and hence southward at least to Willacy County. The
subspecies is O. p. fexensis J. A. Allen, 1894, Stangl
and McDonough (1997:260) report a specimen from
Fannin County which they say “represent a northwestern
marginal record of the marsh rice rat in the state.”

Reithrodontomys fulvescens (fulvous harvest
mouse).— Occurs in eastern and central Texas (west to
Armstrong, Childress, and Wheeler counties in north)
and in parts of Trans-Pecos region. The subspecies are
R. f aurantius J. A. Allen, 1895, in the eastern part of
the state, R. /. canus Benson, 1939, in the eastern and
southern Trans-Pecos, R. [ intermedius J. A. Allen,
1895, on the Rio Grande Plain and in adjacent areas of
southern Texas, and R. . laceyi J. A. Allen, 1896, in the
central part of the state.

Reithrodontomys humulis (eastern harvest
mouse).— Known from eastern part of state, west to Fort
Bend, Hunt, and McLennan counties. The subspecies is
R. h. merriami ], A. Allen, 1895.

Reithrodontomys megalotis (western harvest
mouse).— Occurs in western Texas, from Panhandle
southward to Trans-Pecos region. The subspecies are R.
m. aztecus J. A. Allen, 1893, in the northern part of the
range and R. m. megalotis (Baird, 1858) to the south.

Reithrodontomys montanus (plains harvest
mouse).— Found in western and central parts of state,
east and southeast at least to Madison and Bexar coun-
ties, respectively. The subspecies are R. m. griseus Bailey,
1905, throughout most of the range in Texas and R. m.
montanus (Baird, 1855) in the Trans-Pecos region.
Jones, et al. (1993) reported the species from near Big
Bend National Park, in Brewster County. Goetze etal.
(1993) listed several records from the Edwards Plateau.

Peromyscus attwateri (Texas mouse).— Known
only from central part of state, south to Crockett,
Edwards, and Travis counties, and west to eastern edge
of Llano Estacado. Peromyscus attwateri (J. A. Allen,
1893) is a monotypic species.

Peromyscus boylii (brush mouse).— Occurs in
Texas only in Trans-Pecos region and not along scarp of

Page 134 of 790



10 OCCASIONAL PAPERS, MUSEUM OF TEXAS TECH UNIVERSITY

Llano Estacado as once claimed (Choate, 1997). The
subspecies is P. b. rowleyi (J. A. Allen, 1893).

Peromyscus nasutus (northern rock mouse).—
Known only from mountainous parts of western and
southern Trans-Pecos Texas. We employ the specific
name nasutus (instead of difficilis) for this mouse fol-
lowing Carleton (1989). The subspecies are P. 7. nasutus
(J. A. Allen, 1891) from the Guadalupe Mountains in
Culberson County and P. n. penicillatus Mearns, 1896,
from Brewster, El Paso, and Presidio counties. The sub-
species nasutus also has been taken along the breaks of
the Llano Estacado in eastern New Mexico, but a few
miles west of the Texas border (Choate etal., 1991).

Peromyscus eremicus (cactus mouse).— Re-
corded from Trans-Pecos region southeastward along Rio
Grande to Webb County. The subspeciesis P. e. eremicus
(Baird, 1858).

Peromyscus gossypinus (cotton mouse).— Found
in woodlands in eastern fourth of state, west at least (north
to south) to Hunt, Kaufinan, Freestone, Leon, and Grimes
counties. The subspecies is P. g. megacephalus (Rhoads,
1894). Stangl and McDonough (1997:260) report on
specimens from Fannin County that “represent a mar-
ginal record from along the western boundary of the spe-
cies in Texas.”

Peromyscus leucopus (white-footed mouse).—
State-wide in distribution. The subspecies, which are in
need of systematic review, are P. /. leucopus (Rafinesque,
1818) in the eastern third of the state, P. /. texanus
(Woodhouse, 1853) in central Texas (west to Brewster,
Terrell, and Val Verde counties), and P. I. forniflo Mearns,
1896, in the Panhandle and much of the Trans-Pecos.

Peromyscus maniculatus (deer mouse).— Known
from all but eastern part of state. The subspecies are as
follows: P. m. blandus Osgood, 1904, in the Trans-Pecos
and areas immediately to the east; P. m. luteus Osgood,
1905, in the Panhandle, probably south to Winkler
County; P. m. ozarkiarum Black, 1935, which occurs
sympatrically with the following race in Cooke, Denton,
and Grayson counties; and P. m. pallescens J. A. Allen,
1896, in the eastern part of the range in Texas.

Peromyscus pectoralis (white-ankled mouse).—
Recorded from most of Trans-Pecos region (west to
Culberson and Hudspeth counties) and northeastward
through central part of state to Oklahoma (eastern limits
of range along Balcones Escarpment from Bexar County
northward to McLennan County). The subspecies in Texas
is P. p. laceianus Bailey, 19006.

Peromyscus truei (pifion mouse).— Recorded in
state only from breaks of Llano Estacado and from
Guadalupe Mountains. The subspecies are P. t. comanche
Blair, 1943, from the breaks of the Llano in Armstrong,
Briscoe, and Randall counties, and P. ¢. fruei (Schufeldt,
1885) from the Guadalupes and the Llano breaks in Deaf
Smith County just to the east of the New Mexican bor-
der (Choate etal., 1991). The distribution and status of
the endemic Palo Duro mouse recently was reviewed by
Yancey etal. (1996a).

Ochrotomys nuttalli (golden mouse).— Occurs in
woodlands of extreme eastern Texas, west at least to
Anderson and Houston counties. The subspeciesis O. n.
lisae Packard, 1969,

Baiomys taylori (northern pygmy mouse).— Dis-
tributed over eastern half to two-thirds of state, depend-
ing on latitude, except in extreme northeastern part, west
at least to (north to south) Carson, Armstrong, Swisher,
Lubbock, and Yoakum counties (see Choate et al., 1990,
1991); has expanded range substantially northward and
westward in past few decades. The subspecies are B. .
taylori (Thomas, 1897) over most of the range in Texas
and B. ¢. subater (Bailey, 1905) in the southeast.

Onychomys arenicola (Mearns’ grasshopper
mouse).— Ranges throughout all but southeastern part
of Trans-Pecos Texas; recorded east of Pecos River from
Crockett, Ward, and Winkler counties. The subspecies
is O. a. arenicola Mearns, 1896. This mouse was re-
garded for many years as representing the species O.
torridus.

Onychomys leucogaster (northern grasshopper
mouse).— Known from western Trans-Pecos region and
throughout central Texas south to Gulf Coast and Rio
Grande. The subspecies are O. . albescens Merriam,
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1904, in El Paso and Hudspeth counties, O. I arcticeps
Rhoads, 1898, in the Panhandle and adjacent areas to the
east, south to Crockett and Pecos counties, and O. /.
longipes Merriam, 1899, from Tom Green and Terrell
counties southward to the Rio Grande and southeastward
toNueces County. Thorntonand Lee (1996) reported a
Taylor County record for the Rolling Plains of north-
central Texas.

Sigmodon fulviventer (tawny-bellied cotton
rat).— Known from but a single locality in Davis Moun-
tains of Jeff Davis County (Stangl, 1992). The subspe-
cies is S. f* dalquesti Stangl, 1992.

Sigmodon hispidus (hispid cotton rat).— This
murid is known to occur statewide. The subspecies are
S. h. berlandieri Baird, 1855, from the Panhandle south-
ward to the Trans-Pecos and the Rio Grande Plain and S.
h. texianus (Audubon and Bachman, 1853) in the east-
ern and central parts of the state. Southwestern races of
this species are in need of critical systematic review,

Sigmodon ochrognathus (yellow-nosed cotton
rat).— Reported only from higher elevations in south-
ern Trans-Pecos region. S. ochrognathus Bailey, 1902,
is a monotypic species. Yancey and Jones (1996: 249)
report a specimen taken from “a non-montane” habitat,
in Presidio County. This cotton ratrecently was taken at
Elephant Mountain Wildlife Managment Area in Brewster
County, Texas, in desert habitat (Heaney et al., in press) .

Neotoma albigula (white-throated woodrat).—
Found in Panhandle and broken country south of Red
River, southeastward to Kerr and Llano counties, thence
westward throughout much of southwestern part of state.
The subspecies thought to occur in Texas are M. a.
albigula Hartley, 1894, which occurs over most of the
range in the state, N. a. robusta Blair, 1939, from the
mountains of the southern Trans-Pecos, and V. a. warreni
Merriam, 1908, from north of the Canadian Riverin the
northern Panhandle. Rogers and Schmidly (1981) in-
cluded robusta as a form of N.a.albigula.

Neotoma floridana (eastern woodrat).— Re-
corded from eastern part of Texas, south to Victoria
County and westward to Edwards and Kerr counties. The
subspecies are N. f- attwateri Mearns, 1897, which oc-
cupies the northern and western parts of the range in the

state, and N. f- rubida Bangs, 1898, in the southeast.
Additionally, N. f. illinoensis Howell, 1910, may be
found in extreme northeastern Texas.

Neotoma mexicana (Mexican woodrat) — Known
in Texas only from mountainous areas in Brewster,
Culberson, Jeff Davis, and Presidio counties of Trans-
Pecos region. The subspecies is N. m. mexicana Baird,
18535,

Neotoma micropus (southern plains woodrat).—
Found in western two thirds of Texas, eastward to Johnson
County in north and Gulf Coast in south. The subspecies
are N. m. canescens J. A. Allen, 1891, in the western
part of the range in the state and N. m. micropus Baird,
1855, in the east. Populations of this woodrat are in need
of taxonomic review.

*Rattus norvegicus (Norway rat).— Widespread
in Texas in and near human habitations, but not so com-
mon as R. rattus in urban settings.

*Rattus raitus (roof rat).— Common in urban en-
virons throughout much of Texas, and sometimes found
in or around human habitations in rural areas.

*Mus musculus (house mouse).— State-wide in
distribution, usually in close association with humans,
but feral populations also are known. Some authors have
argued recently that Mus domesticus, rather than M.
musculus, was the house mouse introduced into North
America, but most regard the former as no more than a
subspecies of the latter { Bonhomme, 1986).

Microtus mexicanus (Mexican vole).— Recorded
only from higher elevations in Guadalupe Mountains of
Culberson County. The subspecies is M. m.
guadalupensis Bailey, 1902,

Microtus ochrogaster (prairie vole).— Known
only from single individual taken in Hardin County, in
the southeast, in 1902, and by eight specimens recently
reported from two counties (Hansford and Lipscomb) in
northern Panhandle (Jones et al., 1988b; Choate and
Killebrew, 1991), far to the northwest. According to
Schmidly (1983), “this species is probably now extinct
in eastern Texas.” The subspecies there was M. o.
ludovicianus Bailey, 1902. The subspecies in northwest-
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ern Texas probably is M. o. taylori Hibbard and Rinker,
1943.

Microtus pinetorum (woodland vole).— Found in
eastern and central parts of state west to Montague
County and south at least to Kerr and Newton counties.
The subspecies are M. p. auricularis Bailey, 1898, in
the southern part of the range in Texas and M. p.
nemoralis Bailey, 1898, to the north.

Ondatra zibethicus (common muskrat).— Occurs
only in suitable aquatic habitats in northern, southeast-
ern, and southwestern parts of state. The subspecies are
0. z. cinnamominus (Hollister, 1910) in the north (Ca-
nadian River drainage southeastward to Falls and Trinity
counties), O. z. ripensis (Bailey, 1902) along the Rio
Grande and its immediate tributaries in the Trans-Pecos

region, and O. z. rivalicius (Bangs, 1895) on the Gulf
Coastal Plain as far west as Brazoria County.

Family Erethizontidae
(New World porcupines)

Erethizon dorsatum (porcupine).— Known from
western half of state, east at least to Clay and Kerr coun-
ties. According to Stangl et al. (1991), the one subspe-
ciesin Texasis E. d. epixanthum Brandt, 1835.

Family Myocastoridae
(myocastorids)

*Myocastor coypus (nutria).— Found in aquatic
habitats in eastern two-thirds of state, west at least to
Pecos River. Hollander etal. (1992) report specimens
from Terrell and Val Verde counties of the Trans-Pecos.

ORDER CARNIVORA— CARNIVORES

Family Canidae
(canids)

*Canis familiaris (feral dog).— Feral animals
common in many parts of Texas, especially eastwardly.

Canis latrans (coyote).— Known from variety of
habitats throughout state; has moved into parts of east-
ern Texas since elimination of red wolves from much of
that region. The subspecies are C. /. lafrans Say, 1823,
in the Panhandle, C. I. texensis Bailey, 1905, in the west-
ern half of the state south of the Panhandle, and C. I.

Sfrustror Woodhouse, 1851, in the eastern half of Texas.

Canis lupus (gray wolf).— Once ranged through-
out western part of state at least as far east as McLennan
County; no resident gray wolves remain in Texas, but in-
dividuals occasionally may cross into Trans-Pecos re-
gion from Mexico. The subspecies were C. [. nubilus
Say, 1823, in the Panhandle and eastward to Montague
County, C. I monstrabilis Goldman, 1937, throughout
west-central and southern Texas, and C. 1. baileyi Nelson
and Goldman, 1929, in extreme western Texas west of
the Big Bend.

Canis rufus (red wolf).— Original range included
most of area east of Balcones Fault Zone and west to

Wichita County; endangered species that still may exist
in Liberty, Chambers, and Jefferson counties. Subspe-
cies included C. r. gregoryi Goldman, 1937, along the
eastern border of the state and C. r. rufus Audubon and
Bachman, 1851, in the remainder of the original range.

Vulpes velox (swift fox)— Known from grassland
habitats of the Llano Estacado and the Panhandle (Davis
and Schmidly, 1994; Choate, 1997). The subspeciesin
Texasis V. v. velox (Say, 1823). See comments in Jones
et al. (1997) about specific status.

Vulpes macrotis (kit fox)— Known fromarid and
semi-arid regions of the Trans-Pecos and southwestern
part of Edwards Plateau (Davis and Schmidly, 1994;
Goetze, 1995). Subspecies in Texas is V. m.
neomexicana Merriam, 1902. See comments in Jones
et al. (1997) about specific status.

Vulpes vulpes (red fox).— Introduced in eastern
and central Texas from elsewhere in North America be-
ginning in about 1891, possibly to replace previously
decimated populations; in any event, species recorded
from late Pleistocene cave deposits and now ranges
across central Texas from eastern part of state to lower
Pecos River and probably to New Mexico state line. The
subspecies is V. v. fulva (Desmarest, 1820).
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Urocyon cinereoargenteus (common gray fox).—
Occurs throughout state except possibly in northeastern
part of Panhandle; especially common in eastern Texas.
The subspecies are U. ¢. floridanus Rhoads, 1895, east
of the Balcones Fault Zone and U. c. scottii Mearns,
1891, in the western two-thirds of the state.

Family Ursidae
(bears)

Ursus americanus (black bear).— Once ranged
across state, except in the southernmost counties; in re-
cent years, sighted only infrequently in extreme western
Texas and in wooded regions of the east—probably ani-
mals that wandered into state, although small population
of four to seven animals now present in Chisos Moun-
tains, Big Bend National Park. The subspecies included
U. a. amblyceps Baird, 1859, in the Trans-Pecos area
and northward along the New Mexican border, U. a.
americanus Pallas, 1780, in the central part of the state,
and U. a. luteolus Griffith, 1821, in the east adjacent to
Louisiana.

Ursus arctos (grizzly or brown bear).— Known by
single specimen obtained in Davis Mountains in 1890;
now extirpated in state. The subspecies was U. a.
horribilis Ord, 1815,

Family Procyonidae
(procyonids)

Bassariscus astutus (ringtail).— Recorded from
throughout state except in extreme lower Rio Grande
and Coastal plains of southern Texas; usually associated
with rocky and wooded habitats. The subspeciesis B. a.
Sflavus Rhoads, 1894. Gehrt (1993) reported the spe-
cies from San Patricio County, and Anderson and Holzem
(1992) document the species occurrence in Refugio
County, both from the southeastern part of the state.

Procyon lotor (common raccoon).— Ubiquitous
throughout state, especially in mesic areas and near hu-
man habitations. The subspecies are P. L. hirtus Nelson
and Goldman, 1930, in the Panhandle north of the Cana-
dian River, P. . mexicanus Baird, 1858, in the western
part of the Trans-Pecos, and P. /. fuscipes Mearns, 1914,
throughout the remainder of the state.

Nasua narica (white-nosed coati).— Limited to
southwestern and extreme southern parts of state. We
follow Decker (1991) in treating the white-nosed coati
as specifically distinct from N, nasua of South America.
The subspecies in Texas is N. n. molaris Merriam, 1902.

Family Mustelidae
(mustelids)

Mustela frenata (long-tailed weasel).— Probably
occurs state-wide, but scarce in most areas, especially
in western and northern Texas. The subspecies include:
M. f neomexicana (Barber and Cockerell, 1898) mostly
west of the 100th meridian; M. £ texensis Hall, 1936, in
the central part of the state; M. f. primulina Jackson,
1913, in the extreme northeastern part of Texas; M. f.
arthuri Hall, 1927, east of the Balcones Fault Zone in
east-central and southeastern areas; and M. f. frenata
Lichtenstein, 1831, in the southern part of the state along
the Gulf Coast and adjacent to Mexico.

Mustela nigripes (black-footed ferret).— Ranged
in northern and western parts of state as far as Cooke
County in east and Pecos County in south. Mustela
nigripes (Audubon and Bachman, 1851), which is a mo-
notypic species, has been extirpated from Texas and from
most other parts of its former geographic range.

Mustela vison (mink).— Known from approxi-
mately eastern half of state, westward to northern Pan-
handle, in habitats near permanent water. The subspecies
1s M. v. mink Peale and Palisot de Beauvois, 1796,

Taxidea taxus (American badger).— Found across
state except in extreme eastern part; there is some evi-
dence this species is extending its geographic range east-
ward in connection with changing land-use practices
(Schmidly, 1983, 1984). The subspecies is 7. £
berlandieri Baird, 1858.

Lontra canadensis (northern river otter).— Pres-
ently known only from about eastern fouth of state in
major watersheds; probably extirpated from the Pan-
handle, north-central, and southern Texas (Schmidly,
1984). The subspecies is L. ¢. lataxina (F. Cuvier, 1823).
See Jones et al. (1997:4) concerning the use of Lontra
as the correct genus.
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Family Mephitidae
(mephitids)

Spilogale gracilis (western spotted skunk).—
Recorded from southwestern part of state, north as far
as Garza and Howard counties and eastward to Duval
County. The subspecies is S. g. leucoparia Merriam,
1890.

Spilogale putorius (eastern spotted skunk).—
Occurs in Panhand!le and north-central Texas as far south
as Garza County, and in eastern part of state east of
Balcones Escarpment. The subspeciesis S. p. inferrupta
(Rafinesque, 1820). Although this species is widespread
in Central America and Mexico, there is some chromo-
somal evidence that the population in Texas may be unique
(Owenetal., 1996).

Mephitis macroura (hooded skunk).— Known
only from Big Bend area and adjacent parts of central
Trans-Pecos, northward to Reeves and Ward counties.
Mephitis. m. milleri Mearns, 1897, is the recognized sub-
species.

Mephitis mephitis (striped skunk).— Common
throughout much of state, although somewhat less nu-
merous in northem part of Trans-Pecos region than else-
where; especially abundant in agricultural areas and near
human habitations. Mephitis. m. varians Gray, 1837, oc-
curs in the western part of Texas, whereas M. m.
mesomelas Lichtenstein, 1832, is found east of the 100th
meridian.

Conepatus leuconotus (eastern hog-nosed
skunk).— Recorded from southern part of state from
Aransas, San Patricio, and Webb counties southward. The
subspecies is C. . texensis Merriam, 1902,

Conepatus mesoleucus (common hog-nosed
skunk).— Ranges across southwestern, central, and
southern Texas (perhaps extirpated in Big Thicket—
Schmidly, 1983), north at least to Collin and Lubbock
counties. The subspecies are C. m. mearnsi Merriam,
1902, throughout most of the range in the state (east to
Harris County) and C. m. telmalestes Bailey, 1905, from
the Big Thicket area.

Family Felidae
(cats)

*Felis catus (feral cat).— Feral animals fairly
common in eastern Texas and probably in some other
areas.

Leopardus pardalis (ocelot)— Recorded from
Donley and McLennan counties in north, Brewster
County in west, and Jefferson County in east; probably
limited at present to favored habitats in three or four
counties of southern Rio Grande Plain. The subspecies
is L. p. albescens (Pucheran, 1855). See Jones et al.
(1997) concerning the use of this name combination.

Leopardus wiedii (margay).— Known only from
specimen taken in Maverick County in 1850s; probably
now extinct in state. The subspecies was L. w. cooperi
(Goldman, 1943). See Jones etal. (1997) concerning
the use of this name combination.

Herpailurus yagouaroundi (jaguarundi).— Re-
corded in Texas only from Cameron, Hidalgo, Starr, and
Willacy counties; current status unknown, but still may
exist in three southernmost counties of state.
Herpailurus. y. cacomitli (Berlandier, 1859), is the rec-
ognized subspecies. See Jones et al. (1997) concemn-
ing the use of this name combination.

Puma concolor (mountain lion).— Once ranged
throughout state; now known certainly, except for occa-
sional occurrences northward, only in desert mountain
ranges of Trans-Pecos region, especially in Big Bend
National Park, on parts of Edwards Plateau, and in dense
brushlands of Rio Grande Plain. The subspeciesis P. ¢.
stanleyana (Goldman, 1938). We follow Hemmer
(1978) and Kratochvil (1982) in the use of Puma as the
correct genus.

Panthera onca (jaguar)— Once ranged northward
into central Texas as far as Mills County and along Gulf
Coast. The subspecies was P. o. veraecrucis (Nelson and
Goldman, 1933).

Lynx rufus (bobcat).— Occurs in variety of habi-
tats throughout state. According to Schmidly and Read
(1986), only one subspecies, L. r. texensis J. A. Allen,
1895, is found in Texas.
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ORDER ARTIODACTYLA—EVEN-TOED UNGUALTES

Family Suidae
(pigs)

*Sus scrofa (feral pig).— Sizeable populations of
pigs, derived from domestic animals that became feral
and from animals introduced for hunting, occur in vari-
ous places on Rio Grande and Coastal plains and in
wooded country of eastern Texas.

Family Tayassuidae
(peccaries)

Pecari tajacu (collared peccary).— Once distrib-
uted over much of state; now restricted to southwestern
and south-central Texas, and brush country south of San
Antonio; an introduced population has survived about 40
years along Red River in Wilbarger County. The subspe-
cies is P. t. angulatus (Cope, 1889). We follow Miller
and Kellogg (1955) in the use of Pecari as the correct
genus. Also, see Jones et al. (1997) concerning the use
of this name combination.

Family Cervidae
(cervids)

*Cervus axis (axis deer).— Native of India; in-
troduced into Texas in approximately 1932, and now oc-
curs in a number of counties in central and southern parts
of state. More than 15,000 individuals are thought to be
free-living (Traweek, 1985).

*Cervus dama (fallow deer).— Native of western
Palaearctic Region, east to Iran and south to North Af-
rica. According to the most recent survey of exotic un-
gulates (Traweek, 1985), more than 10,000 now occur
in Texas, about one-third outside confinement, mostly
on the eastern Edwards Plateau and in adjacent areas.

Cervus elaphus (wapiti or elk).— Native to
Guadalupe Mountains prior to extirpation by 1900; rein-
troduced into Guadalupes in 1928, and more recently in
the Davis Mountains, and viable population still extant
there. The native subspecies was C. e. merriami Nelson,

1902; the reintroduced animals are C. e. nelsoni Bailey,
1935,

*Cervus nippon (sika deer).— Native of Orient
that occurs in Texas primarily in central part of state;
about 2500 free-ranging animals of a total of some 5560
individuals in the mid-1980s.

Odocoileus hemionus (mule deer).— Occurs over
most of Trans-Pecos and Panhandle regions of Texas and
in some areas immediately east thereof, partly as a re-
sult of reintroductions. The subspecies is O. k. crooki
(Mearns, 1897).

Odocoileus virginianus (white-tailed deer).—
Distributed in suitable wooded and brushy habitats
throughout state. Originally, the subspecies included O.
v. carminis (Goldman and Kellogg, 1940) known only
from the Big Bend area, O. v. macroura (Rafinesque,
1817) in the extreme northeastern corner of the state,
O. v. mcilhennyi (F. W. Miller, 1928) along the Gulf
Coast, and O. v. texana (Mearns, 1898) throughout the
central part of Texas. Native animals of the subspecies
O. v.mcithennyi and O. v. macroura were eliminated in
eastern Texas; the area was restocked with individuals of
0. v. texana (see Schmidly, 1983). Hybridization be-
tween white-tailed and mule deer has been reported from
the eastern Trans-Pecos, and probably occurs also inad-
jacent areas.

Family Antilocapridae
(pronghorn)

Antilocapra americana (pronghorn).— Formerly
known in western twothirds of Texas as far east as
McLennan and Robertson counties; currently found only
in scattered herds in north-central and western parts
ofstate, especially in Trans-Pecos region and western part
of Edwards Plateau. The subspecies are 4. a. americana
(Ord, 1815) in the Panhandle and 4. a. mexicana
Merriam, 1901, in western and central Texas, although
reintroductions, beginning in the late 1930s, to augment
a declining population may have altered this situation.
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Family Bovidae
(bovids)

*Boselaphus tragocamelus (nilgai).— Native of
India and Pakistan; more than 15,000 now free-living in
south-central and southern Texas.

Bos bison (bison).— Before extirpation, ranged
throughout state except in dense woods of Big Thicket
area; now present in Texas only in private herds on some
ranches. The subspecies is B. b. bison (Linnaeus, 1758).

Ovis canadensis (mountain sheep).— Extirpated
from desert mountain ranges in Trans-Pecos Texas; re-
introduced, however, into this area where there now is an
extant population. The native subspecies was O. c.

mexicana Merriam, 1901, but some introductions of
other subspecies have been made.

*Ammotragus lervia (Barbary sheep or
aoudad ).— Native of North Africa; first introduced into
Panhandle of Texas in 1957. Herds now exist on caprock
along much of eastern edge of Llano Estacado, inrough
country of Trans-Pecos, and on parts of Edwards Pla-
teau, The total population in the wild exceeds 5000
(Traweek, 1985).

*Antilope cervicapra (blackbuck).— Native to In-
dia and Pakistan; approximately 20,000 individuals now
occur in Texas, but relatively few are found outside con-
trolled areas.
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Birds of White Rock Lake and Vicinity

Compiled by Jim Peterson, 1999, 2005, 2005a, 2005b
Contributions by Thomas Riecke and Chris Runk

Nomenclature and Taxonomy Follow the Forty-first Supplement

to the AOU Checklist of North American Birds (AOU 1997)

LEGEND

A Abundant: Should see on every trip in the proper habitat

C Common: Should see on 3 out of 4 tripsin the proper habitat

FC Fairly Common: Should see on 2 out of 4 tripsin the proper habitat

U Uncommon: Should see on 1 out of 4 tripsin the proper habitat

R Rare: Should see on 1 out of 10 trips or lessin the proper habitat

| Very irregular: Sometimes occurring only once or twice during a decade

* Nestsin the White Rock Lake vicinity

HABITATS

The Spillway/Fish Hatchery

The Spillway/Fish Hatchery Areais a dam spillway adjoined by afew acres of bottomland habitat. The bottomland area contains
man-made fish ponds overgrown with a dense shrub component and some older hardwoods (hackberry, pecan, willow and oak
trees). Several trails wind throughout the small woodland.

The habitat here is particularly diverse and maintains the broadest selection of birds around White Rock Lake. In winter, water
birds frequent the ponds (dependent on water levels) while sparrows and towhees forage in the shrubs surrounding them. In spring,
the areais a small migrant trap and is generally a good place to look for thrushes, wood-warblers, grosbeaks, orioles, and tanagers.
In summer, Wood Duck, Barred Owl, Red-shouldered Hawk, Great-crested Flycatcher, and Warbling Vireo have all nested in close
proximity of the spillway.
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The spillway itself is avery good place to ook for sandpipersin migration and gullsin winter. A wide variety of ducks and
occasionally pelicans can usualy be found by walking the area just above the dam.

West Lawther Drive

A drive from the Fish hatchery area north on West Lawther Drive will hug the western edge of the lake. Beginning at the historic
pump house on the northern edge of the dam, one can usually see (or more likely, hear) Monk Parakeets. These birds currently nest
in the power poles across from the pump station. Driving north around the edge of the lake, one can usually find a variety of ducks
and grebes. At the very northern edge of the lake, bike trails lead north into a thick tangle of hardwoods. This areaiis good for
wood-warblers and other songbirds in migration.

East Lawther Drive

East Lawther Drive is accessible from White Rock Lake Park on the east side of the lake. The drive winds
through large pecan and oak trees which are particularly good for migrating warblers and flycatchers during
migration and an occasional Eastern Bluebird in spring and summer. The drive ends at Sunset Bay which is
an excellent place to look for ducks, gulls, egrets and a variety of songbirds.

Out of range birds or unexpected birdswith few known records.

Western Grebe (1 record)

Neotropic Cormorant (1 record)
Black-bellied Whistling-Duck (2 records)
Common Merganser (2 recent records)

Ross's Goose (2 reports presumed to be wild birds)
Piping Plover (1 record)

Black-necked Stilt (1 record)
Willet (1 record)

Jaeger sp. (1 record)

Mew Gull x (possibly hybrid)
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Glaucous Gull (at least 1 record)
Thayer’'s Gull (at least 4 records)

Cdlifornia Gull (at least 3 records)
Laughing Gull (1 record)

Least Tern (pair, 1 record)
Black-legged Kittiwake (1 record)
Whip-poor-will (1 recent record)
Black-chinned Hummingbird (1 record)

Acadian Flycatcher (1 record)
Bell's Vireo (1 record)
Hooded Warbler (1 record)
Vesper Sparrow (1 record)

Lazuli Bunting (1 record)

Western Tanager (1 record on 1997 Christmas Count)

Small Flycatchersat White Rock:

Chris Runk recently did an informal study of the hard-to-identify Traill’s complex of empidonax flycatchers around White Rock
Lake. Over several years, Chrisvisually identified 25 birds that fell into the Traill’s complex (Willow or Alder flycatcher). Of the
onesthat called, 17 birds were Alder, 2 birds were Willow, and 6 birds were silent and remained unidentified as to species. Willow
isan early fall migrant in Dallas and of the few empids that can be identified in July, most are Willow.

Most other small eastern empid flycatchers can be identified visually, but it's frequently difficult to get an adequate look. Call and
song are still preferred as ID characteristics, particularly in Texas where awestern empid is still quite possible. Most empidsin
Ddllas Co., are May migrantsin spring, but an unusual Y ellow-bellied Flycatcher in June is still possible as this species can
sometimes be quite late. Acadian Flycatchers might be possible as early as April, but this flycatcher, common to the southern
bottomlands, has never been particularly common in Dallas County even though it nests only about 100 miles to the south and east.
Most small flycatchers stretch out their fall migration through August and September.

Species SP S F W
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Common Loon

Pied-billed Grebe

Horned Grebe

FC

Eared Grebe

FC

American White Pelican

ollel[HielPs)

O|ICc|Cc|O

Neotropic Cormorant

Double-crested Cormorant

American Bittern

Least Bittern *

Great Blue Heron

FC

Great Egret

Snhowy Egret

Little Blue Heron

Ol00|0|o|R|>

Tricolored Heron

Cattle Egret

Green Heron *

o|8|m|olo]o|o]=m

Black-crowned Night-Heron

FC

Y ellow-crowned Night-Heron *

FC

White Ibis

White-faced Ibis

Black Vulture

Turkey Vulture

clm|—|c|c|c|c|f|m|o|o|o|o]|—|x|>

m_

Black-bellied Whistling-Duck*

Greater White-fronted Goose

Snow Goose

Canada Goose

Wood Duck *

Gadwall

American Wigeon

Mallard *

Blue-winged Teal

ol>|J|c|o|c|c|=m

Cinnamon Tea

Northern Shoveler

Northern Pintail

Green-winged Teal

Canvasback

Redhead

Ring-necked Duck

cl|Cc|cliofolo

Greater Scaup

L esser Scaup

o|—|c|c|c|o|o>|m|o|>|o|o|8|8|c|m|—(c|c|— <8508

Surf Scoter

White-winged Scoter

Oldsquaw

—[=|=|o|—|c|m|c|o|c|o|—-|—|>|&|o]|o|c|c|o

ol it (8
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Bufflehead

Common Goldeneye

Hooded Merganser

|10 (C

Red-breasted Merganser

Ruddy Duck

> =[O

Mississippi Kite

Osprey

Bald Eagle

Northern Harrier

Sharp-shinned Hawk

Cooper's Hawk *

Red-shouldered Hawk *

c|ic|ic|ic|—|—

Broad-winged Hawk

Swainson's Hawk

Red-tailed Hawk *

FC

American Kestrel

Merlin

Peregrine Falcon

Sora

Cl—=|—[O[O

Purple Gallinule

Common Moorhen

American Coot *

Black-bellied Plover

American Golden-Plover

Semipamated Plover

Killdeer *

American Avocet

Greater Y ellowlegs

Lesser Yellowlegs

Solitary Sandpiper

Spotted Sandpiper

FC

Marbled Godwit

Ruddy Turnstone

Semipalmated Sandpiper

Western Sandpiper

L east Sandpiper

o|c|c|m|—|S|m|c|m|p|>|c|c|m|>|n|—|c|—|n|c|F|m|v|c|c|c|c|-|c|c|>

White-rumped Sandpiper

Baird's Sandpiper

Pectoral Sandpiper

Dunlin

Stilt Sandpiper

Buff-breasted Sandpiper

Short-billed Dowitcher

ﬂ?UCZUOCgOCC;U:UOCCC;U:DCC;U:D;U—C——OO;UCCCCC—CCO—;U;UC

—|D|D|D[O|C
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Long-billed Dowitcher

Wilson's Snipe

American Woodcock

_C_

Wilson's Phalarope

Franklin's Gull

O |—|0|C

O |—|0|C

Little Gull

Bonaparte's Gull

Ring-billed Gull

Herring Gull

OO

Lesser Black-backed Gull

T0|c
A0 |>|0O|—|=o

Common Tern

Forster's Tern

n
@)

cl—
n
@)

Least Tern

Black Tern

Rock Dove *

White-winged Dove *

Mourning Dove *

Monk Parakeset *

alol|o|>

alolo|x|c
alolo|>

Black-billed Cuckoo

Y ellow-billed Cuckoo *

Eastern Screech-Owl *

Great Horned Owl *

Barred Owl *

0O|IcC|O

Common Nighthawk *

ello]l[w(elle)

Chuck-will's-widow

Chimney Swift *

Ruby-throated Hummingbird *

0>

Belted Kingfisher *

FC

Red-headed Woodpecker

Red-bellied Woodpecker *

Y ellow-bellied Sapsucker

Downy Woodpecker *

Hairy Woodpecker

Northern Flicker

Pileated Woodpecker

—lo|=[o|&[>|—|c

Olive-sided Flycatcher

Eastern Wood-Pewee

Y ellow-bellied Flycatcher

Alder Flycatcher

Willow Flycatcher

—[—=[CO|C]|—=|O[—[O|C|Z|—[O|O|>|A|O[O|C|O]|C

L east Flycatcher

TI
@)

Eastern Phoebe *

@)

Great Crested Flycatcher *

olojo|c|c|c|o|c|—|o|—|o|o|>|—|o|o|>|x|o|o|c|o|o|xm|8|o]o]>|c

-n
@]
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Western Kingbird *

Eastern Kingbird *

Scissor-tailed Flycatcher *

Loggerhead Shrike *

White-eyed Vireo

ol (@] [@] e fan

Blue-headed Vireo

Y ellow-throated Vireo

Warbling Vireo *

@]

Philadelphia Vireo

Red-eyed Vireo

Blue Jay *

American Crow *

Horned Lark

Purple Martin *

pdpvipdbpdielbiielid(«=llolellellelle)

Tree Swallow

n
@)

Northern Rough-winged Swallow *

Bank Swallow

Barn Swallow *

Cliff Swallow *

Carolina Chickadee *

Tufted Titmouse *

Red-breasted Nuthatch

White-breasted Nuthatch*

Brown Creeper

CarolinaWren *

Bewick's Wren *

3lolc|m|=|o|>|c|o|z|c|Blc|—[=|>|o|-|o|-|c|c|o|d|o|o

House Wren

Winter Wren

-
@]

Sedge Wren

Marsh Wren

Golden-crowned Kinglet

Ruby-crowned Kinglet

Blue-gray Gnatcatcher *

Eastern Bluebird *

_n
O
o|o|0|S=|=|c|c|Flo|8lc|—|o|>

1010|C|C

Veery

Gray-cheeked Thrush

Swainson's Thrush

Hermit Thrush

Wood Thrush

American Robin *

o—=|J|»|m|m|c|o[>|c|c|=|B|8|8|o|c|m|—|o>|c|>|c|c

Gray Catbird *?

FC

Northern Mockingbird *

Brown Thrasher *

C(>»|m|C

c(>|C|[o|—[C|C

Of>|—|(0O
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European Starling *

American Pipit FC

Cedar Waxwing

—=|ZO>

Golden-winged Warbler

Blue-Winged Warbler

Cl—[—]O|C|>
@)

Tennessee Warbler

Orange-crowned Warbler FC | U

o) @][=

Nashville Warbler

'I'I
@)
Cc
10

Northern Parula*

Y ellow Warbler | FC

Chestnut-sided Warbler

Magnolia Warbler

Y ellow-rumped Warbler FC| C

Black-throated Green Warbler FC

Blackburnian Warbler

z|c| 3> |c|clo

Y ellow-throated Warbler

Pine Warbler

Palm Warbler

m_

Bay-breasted Warbler

Blackpoll Warbler

Cerulean Warbler

Black-and-white Warbler

American Redstart

Prothonotary Warbler

Worm-eating Warbler

Ovenbird

Northern Waterthrush

Louisiana Waterthrush

Kentucky Warbler

Mourning Warbler

Common Y el lowthroat

Wilson's Warbler

Canada Warbler

Y ellow-breasted Chat

alo|mlolo|o|x|—|c|x|—|—|c|c

Summer Tanager

o|Jlo|m|o|o|o|x|—|c|c|-|c|c|c|—|c|c|-

Scarlet Tanager

Eastern Towhee FC FC

Spotted Towhee FC FC

Chipping Sparrow U

Clay-colored Sparrow U

Field Sparrow FC FC

Lark Sparrow * FC U FC

lc|c|—[Cc|C|C

Savannah Sparrow U
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Grasshopper Sparrow

Py,

LeConte's Sparrow

c

Fox Sparrow

n
@)

FC

Song Sparrow

(@]

Lincoln's Sparrow

-n
@]

FC

Swamp Sparrow

White-throated Sparrow

Harris's Sparrow

White-crowned Sparrow

Dark-eyed Junco

Northern Cardinal *

T M
>>COOO

Rose-breasted Grosbeak

Blue Grosbeak

Indigo Bunting *

Painted Bunting

Dickcissel

Bobolink

Red-winged Blackbird *

Eastern Meadowlark *

o>

Y ellow-headed Blackbird

Rusty Blackbird

Common Grackle *

Great-tailed Grackle *

Brown-headed Cowbird *

>|>|>(x

Orchard Oriole

Baltimore Oriole *

Bullock's Oriole

—|m|=|>|> === 8> |- |m|c|c|z|—|>|c|c|c|o|8|8|8c|c|=

Purple Finch

House Finch *

Pine Siskin

American Goldfinch

House Sparrow *

>(>|—|o|=|-|8[&[>|>|>|-|-|>=|>|=|m|c|o|c|c|>|o|c|8[0|3

@]
> >[—|0|—
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Great Trinity Forest Management Plan

Wildlife Management

Dallas County Christmas Bird
Count 2007
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Observed Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 Zone 7 Zone 8 Zone 9 Zone 10 |Zone 1l (Zone12 |[Total#
Common Loon cw 1 1
Pied-billed Grebe Y 5 7 5 2 1 4 1 6 4 1 36
Horned Grebe Y 2 6 8
Eared Grebe 0
American White
Pelican Y 3 33 a4 80
Double-crested
Cormorant Y 53 2555 3500 367 12 35 6522
Neotropic Cormorant |Y 2 2
Great Blue Heron Y 5 5 5 2 1 1 8 1 9 3 7 47
Little Blue Heron * 0
Great Egret Y 3 11 10 17 32 2 3 3 8 89
Snowy Egret * 0
Black-crowned Night-
Heron Y 16 16
Yellow-crowned Night
Heron 0
Turkey Vulture Y 1 2 1 5 2 7 2 20
Black Vulture Y 2 1 3
Snow Goose Y 1
Canada Goose Y 7 7
Greater White-fronted
Goose Y 45 45
Black-bellied Whistling
Duck 0
Wood Duck Y 4 4 23 3 2 1 37
Gadwall Y 19 7 8 35 40 2 111
American Wigeon Y 2 2 216 117 4 55 12 2 410
Mallard Y 29 94 100 66 302 202 23 50 103 34 1003
Northern Shoveler Y 8 15 4 11 80 5 120 30 273
Northern Pintail Y 7 7
Green-winged Teal Y 6 10 8 24
Canvasback 0
Redhead 0
Ring-necked Duck Y 1 1 12 1 1 16
Greater Scaup Y 2 2
Lesser Scaup Y 9 12 4 70 10 70 17 8 25 225
Bufflehead Y 9 4 8 21
Common Goldeneye [Y 3 3 6
Hooded Merganser Y 1 1
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Red-breasted
Merganser Y 6 6
Common Merganser 0
Ruddy Duck Y 19 13 1 4 1 1 39
Bald Eagle 0
Osprey 0
Northern Harrier 0
Sharp-shinned Hawk |Y 1 1 1 1 4
Cooper's Hawk Y 1 1 1 4 1 8
Red-shouldered Hawk [Y 1 4 4 2 2 1 2 16
Red-tailed Hawks Y 8 3 4 2 3 8 10 1 5 5 2 51

generic

Krider's

Harlan's
American Kestrel Y 3 1 4 1 1 4 3 8 1 26
Merlin 0
Peregrine Falcon Y 1 1 1 3
Northern Bobwhite 0
American Coot Y 19 30 127 1 23 10 4 24 1 48 287
Sandhill Crane 0
Killdeer Y 23 1 10 2 1 3 1 2 1 5 49
Greater Yellowlegs Y 3 1 5 9
Lesser Yellowlegs
Spotted Sandpiper Y 2 1 3
Least Sandpiper Y 30 30
Common Snipe Y 2 2 4
American Woodcock |Y 2 2
Bonaparte's Gull Y 12 60 30 6 108
Laughing Gull* 0
Franklin's Gull Y 1 1
Ring-billed Gull Y 323 340 391 3 12 46 57 42 445 70 1729
California Gull* 0
Herring Gull Y 1 1
Thayer's Gull* 0
Lesser Black-backed
Gull 0
Forster's Tern Y 5 2 7
Rock Pigeon Y 117 15 96 176 44 1139 72 120 72 129 200 161 2341
Mourning Dove Y 4 8 43 8 9 80 120 9 30 66 23 22 422
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Eurasian Collared-
Dove Y 1
White-winged Dove  |Y 3 27 180 48 98 1 21 8 387
Inca Dove 0
Monk Parakeet Y 13 12 25
Barn Owl 0
Eastern Screech-Owl [Y 1 3 1 5
Great Horned Owl 0
Barred Owl Y 3 1 4
Selasphorus
Hummingbird Y 1 1
Belted Kingfisher Y 1 1 1 1 1 2 1 8
Red Headed
Woodpecker 0
Red-bellied
Woodpecker Y 3 9 39 12 11 6 7 11 3 2 107
Yellow-bellied
Sapsucker Y 1 1 7 1 3 2 2 3 20
Ladder-backed
Woodpecker Y 1 1
Downy Woodpecker |Y 5 3 26 13 5 2 2 6 1 2 66
Hairy Woodpecker Y 1 1
Northern Flicker Y 10 12 1 2 4 6 6 4 45

Yellow-shafted

Red-shafted
Eastern Phoebe Y 3 3 3 1 7 18
Loggerhead Shrike Y 1 2
Blue-headed Vireo Y 1 3 4
Blue Jay Y 24 15 26 12 17 17 1 23 7 5 157
American Crow Y 9 6 28 15 4 20 13 8 27 4 140
Horned Lark 0
Carolina Chickadee Y 16 16 30 22 4 8 19 7 8 134
Tufted Titmouse Y 15 3 22 3 5 2 4 54
Red-breasted
Nuthatch Y 1 4 1 2 1 3 2 1 15
White-breasted
Nuthatch 0
Brown Creeper Y 2 4 1 2 8 2 19
Carolina Wren Y 5 11 25 11 3 4 6 9 10 1 86
Bewick's Wren 0
House Wren 0
Winter Wren Y 1 3 4
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Sedge Wren 0
Marsh Wren 0
Golden-crowned

Kinglet Y 1 2 3
Ruby-crowned Kinglet [Y 13 18 35 12 7 6 6 2 8 1 3 111
Blue-gray Gnatcatcher [Y 2 2 4
Eastern Bluebird Y 6 6
Hermit Thrush Y 2 3
American Robin Y 73 9 2 18 5 90 13 2 20 232
Northern Mockingbird [Y 13 4 14 1 9 9 9 8 4 7 2 4 84
Brown Thrasher Y 1 6 2 1 1 1 12
European Starling Y 557 9 700 148 125 117 92 50 30 4000 5 23 5856
American Pipit Y 1 1
Cedar Waxwing Y 131 40 275 31 46 625 235 90 125 1598
Orange-crowned

Warbler Y 2 2 19 1 3 1 1 1 1 31
Yellow-rumped

Warbler Y 22 98 91 48 6 30 35 22 12 70 434
Pine Warbler Y 1 1 1 3 6
Black-and-White

Warbler 0
Common Yellowthroat 0
Eastern Towhee Y 1 1
Spotted Towhee Y 2 2
Chipping Sparrow Y 1 7 8
Field Sparrow Y 7 1 29 12 1 50
Vesper Sparrow 0
Lark Sparrow 0
Savannah Sparrow Y 24 2 4 30
LeConte's Sparrow Y 3 3
Fox Sparrow Y 2 2 1 5
Song Sparrow Y 1 7 12 2 4 2 28
Lincoln's Sparrow Y 1 2 3
Swamp Sparrow Y 2 2
White-throated

Sparrow Y 23 23 112 37 28 13 15 3 30 284
Harris's Sparrow Y 2 2
White-crowned

Sparrow Y 3 6 9
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Dark-eyed Junco Y 14 8 56 7 19 8 8 8 7 9 144

Slate-colored

Oregon

Pink-sided 2
Lapland Longspur 0
Northern Cardinal Y 25 15 46 18 9 8 13 12 16 26 2 4 194
Red-winged Blackbird [Y 250 98 397 358 165 14 225 1200 3 2710
Eastern Meadowlark 0
Western Meadowlark 0
Rusty Blackbird 0
Brewer's Blackbird 0
Common Grackle Y 15 100 402 2 2 6 12 539
Great-tailed Grackle Y 193 18 400 161 130 173 99 22 52 60 30 75 1413
Brown-headed
Cowbird Y 41 4 45
Purple Finch 0
House Finch Y 4 16 36 3 53 4 70 186
Pine Siskin 0
American Goldfinch Y 28 202 14 79 2 14 8 12 35 394
House Sparrow Y 4 2 15 3 22 42 12 6 10 15 5 136
* = details may be
requested
Duck sp. 4 3 7
Buteo sp. 0
Accipiter sp. 1 3 4
Yellowleg sp. 0
Peep sp. 0
Sparrow sp. 0
Longspur sp. 0
Blackbird sp. 1700 160 1860
Meadowlark sp. Y 37 4 24 65
Total Species 1
Count Day 108
Count Week 109
Count Day + Species 109
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Count Week + Species

110
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TEXAS PARKS AND WILDLIFE

BY BRUSH FREEMAN

OAKS & PRAIRIES
AND OSAGE PLAINS
OF TEXAS

A Field Checklist h?

Page 163 of 790




Cover: Illustration of Dickcissel and Red-headed Woodpecker by Rob Fleming.
This checklist is dedicated to Rob who died before this checklist was printed.
His artwork has graced many of the department’s bird publications for years.

He will be missed.
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Birds of the Oaks and Prairies and
Osage Plains of Texas: A Field Checklist

INTRODUCTION

he areas covered in this checklist include a rich birdlife from the western edge of the

more eastern forested areas gradually changing to a more western grassland influence

(Fig. 1). These two ecoregions are commonly known by other names; for example, the Oaks
and Prairies refer to both the Post Oak Belt or Post Oak Savannah and the Blackland Prairie (including
the Grand Prairie). The Osage Plains is commonly referred to as the (Western) Cross Timbers.
Examples of some of the subregions in this coverage area include The Lost Pines, a variety of smaller
prairies including the Grand Prairie, Fayette Prairie, and San Antonio Prairie. For a brief yet excellent
description of the major plant communities, please see pages 14-16 in Texas Wildscapes: Gardening
Jfor Wildlife by Noreen Damude and Kelly Conrad Bender published in 1999 by Texas Parks and
Wildlife Press (ISBN: 1-885696-30-2). A total of 471 species has been documented within the two
combined areas. Since these areas lie almost in the middle of Texas and extend mostly in a north-
south fashion, the avifauna is truly diverse. This checklist is the first of its kind for the coverage
area and uses ecological boundaries instead of political ones. The checklist follows the
nomenclature and taxonomy as published in the 7th edition of the A.0.U. Check-list of North
American Birds (1998) and its supplements.

Osage PS4 and Prairies

Lamar | geq Rivel
Cooke | Grayson | Fannin

Delta.
*ﬂss Denton | Colin | Hunt | Hopkins

Roch Rains!
(wall]
hgckel- Palo Parler | Tarrant | Dallas

Il | Throck- | Young
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Pinto Kaufman| !an

Hoyg Johnson Ellis
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nche sque
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Robertson o
Bell Madis;

D Oaks and Prairies Miam > Brazo
liamson o
Burleson iinl
D Osage Plains favis D jashingio
Bastop Austin
. Adjacent ecoregions CaldwellyC Fayette
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Figure 1. Coverage area of this checklist
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There is no shortage of open water in the region due to a large number of manmade
reservoirs. There are dozens of such impoundments, most of which occur in the north-east
part of the coverage area. These bodies of water have produced some of the most surprising
records in the region; products of an altered ecosystem.

A number of species in this checklist are considered very local or confined to either a
southern or northern extreme. For example, Brown-crested Flycatchers will only be found in
the southern portion of the coverage area, while American Tree Sparrows or Horned Grebes
are primarily found in the northern part. It is also important to understand that most birds
show preferences for specific habitat types; a good working knowledge of these preferences
will provide the observer the ability to master the birds of the area.

A wide variety of published material was used to construct this booklet, including local bird
checklists, published materials, records published in ABA’s North American Birds (formerly
Field Notes), the Texas On-line Clearinghouse www.texasbirding.net/txclrhouse/, many
personal communications with other area-experts, and information provided by the Texas Bird
Records Committee. Almost 35 years of birding experience in the region by the author was
also used to develop this checklist. The abundance codes for some species are subjective
evaluations where published data were insufficient.

ACKNOWLEDGMENTS

This is the fifth ecoregional bird checklist for Texas in a series initiated by Texas
Partners in Flight under the direction of Cliff Shackelford at Texas Parks and Wildlife
Department. The following reviewers commented on an early version of this checklist:
Fred Collins, Bert Frenz, Cliff Shackelford, and Ken Steigman. Also of great assistance
in the development of this checklist were Keith Arnold, Kelly Cotten, Tim Fennell, Jeff
Hanson, Mark Lockwood, Willie Sekula, and Matt White. We thank the Migratory Bird
Office, Region 2 of the U.S. Fish and Wildlife Service for support.

LEGEND
Abundant - Very rare to casual
Common I | Accidental or single occurrence ...

Uncommon ———3 | Lingering single occurrence ..........cccooccco...
Rare _—

B Breeds or has bred in area covered by this checklist
B?  Breeding suspected or questionable

| Introduced
N Primarily found only in the northern portion of region
S Primarily found only in the southern portion of region

W Primarily found only in the western portion of region

NW  Primarily found only in the northwestern portion of region
L Found or breeds very locally

H Historic records apply
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CHECKLIST

Species Jan | Feb | Mar | Apr | May | Jun | Jul | Aug| Sep | Oct| Nov | Dec
_ Red-throated Loon [ I L X TTTTT TrTr e A NN I AN A B TIPS FPPPTTS
_P’thiﬁC Loon N ................................... (1) ehsseseedassanssl
___Common Loon I  EE SN Y PTRRI .
_Least Grebe SB

__ Pied-billed Grebe B I I

___Horned Grebe

7Red-ne(}ked Gl'ebe | I EEEEE RS R TR LT T LY I (N (N A I AR B TTTYTT ERRYRRY

_ Eared Grebe L

__Western Grebe

T

___Blue-footed Booby

___American White Pelican

Brown Pelican

___Neotropic Cormorant B —

___Double-crested Cormorant

___Anhinga

___Magnificent Frigatebird [ | L]

American Bittern =~ [eeeeees “ee f J—de . hesseaed oo —F J——— eeeene

__Least Bittern BL ceqee Jeoefeee

__Great Blue Heron

___Great Egret

B
B

___Snowy Egret B f #ﬂ
B

__Little Blue Heron

__Tricolored Heron B | . :

___Reddish Egret

___Cattle Egret

___Black-crowned Night-Heron

___Yellow-crowned Night-Heron

S
B
__Green Heron B
B
B
B

___White Ibis
_GlosSy Ibis B? R O A .

___White-faced Ibis BL —— { }

___Roseate Spoonbill . f }

___Wood Stork cevede I S .
__Black Vulture B
___Turkey Vulture B

Page 167 of 790

o



Species

Feb ‘ Mar ‘ Apr‘ May ‘ Jun ‘ Jul ‘ Aug‘ Sep ‘ Oct ‘ Nov

Dec

___ Black-bellied Whistling-Duck

___Fulvous Whistling-Duck

SB

___Greater White-fronted Goose

Snow Goose

Ross’s Goose

__Canada Goose

NB

_ Brant

___Tundra Swan

__Wood Duck

_ Gadwall

1]

|

Eurasian Wigeon

American Wigeon

|

___American Black Duck

__ Mallard

=
w

IT
1}

___Mottled Duck

___Blue-winged Teal

___Cinnamon Teal
__Northern Shoveler

___Northern Pintail

___Green-winged Teal

__Canvasback

__ Redhead

___Ring-necked Duck

__Lesser Scaup

1y

___Greater Scaup

_ Surf Scoter

___White-winged Scoter

__ Black Scoter

__Longtailed Duck

__ Bufflehead

___Common Goldeneye

___Barrow’s Goldeneye

___Hooded Merganser

___Red-breasted Merganser

Common Merganser

__ Masked Duck

___Ruddy Duck

__ Osprey
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Species Jan | Feb | Mar | Apr| May | Jun | Jul | Aug| Sep | Oct | Nov | Dec

__ Swallow-tailed Kite SBH

__ Mississippi Kite B . f f 1

___White-tailed Kite B

__Bald Fagle BLE——F—3 | iiinndennnnns

__Northern Harrier NB N ey F—
__ Sharp-shinned Hawk B? F——freesreetesaoacdonas f

___Cooper’s Hawk BL

___Northern Goshawk [ ®

__ Harris’s Hawk SB

___Red-shouldered Hawk B
___ Broad-winged Hawk BL eeee | } }

__Swainson’s Hawk NB . : : }

__ White-tailed Hawk SB

_ Zone-tailed Hawk W [oeeensatonecnd e . wesebesnnend
__Red-tailed Hawk B I ]
__Ferruginous Hawk

___Rough-legged Hawk N

___Golden Eagle W |reeosentorsenndisnasnatarcaned PP PP

_Crested Caracara .
___ American Kestrel BL e E—

__ Merlin

__ Peregrine Falcon 00— rereerrnene

__Prairie Falcon NW

___Ringnecked Pheasant IBL

___Wild Turkey BL

___Scaled Quail NWB

__Northern Bobwhite B

__ Yellow Rail . sefesocnes . |
__ Black Rail

___King Rail BL

___Virginia Rail BL T RTTTT] TYTTYRY ‘TTTTEY PYSUPPR PRI }
___Sora } . - — I
___Paint-billed Crake ®

___Purple Gallinule BL| | e

__ Common Moorhen B I
__American Coot BL

__Sandhill Crane S —

___Whooping Crane ‘ ‘ ‘ T _‘_ ‘ ‘
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Species

Jan

Feb

Mar

Apr | May

Jul | Aug| Sep | Oct

Nov

Dec

__ Black-bellied Plover
___American Golden-Plover
___Snowy Plover
___Wilson’s Plover
___Semipalmated Plover
___Piping Plover
__Killdeer

___Mountain Plover

__ Black-necked Stilt
__American Avocet
___Northern Jacana
___Greater Yellowlegs
__Lesser Yellowlegs
___Spotted Redshank
__Solitary Sandpiper

_ Willet

__Spotted Sandpiper
___Upland Sandpiper

___ Whimbrel
___Longbilled Curlew
__Hudsonian Godwit
__Marbled Godwit
___Ruddy Turnstone
___Red Knot
__Sanderling
___Semipalmated Sandpiper
___Western Sandpiper
__Least Sandpiper

___ White-rumped Sandpiper
___Baird’s Sandpiper
___Pectoral Sandpiper
___Sharp-tailed Sandpiper
___Purple Sandpiper
___Dunlin

___Curlew Sandpiper

___ Stilt Sandpiper
___Buff-breasted Sandpiper
_ Ruff

1]

R | —CE—
[}
o
................ ——!— ...—_:

* & b
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Species Jan

Feb

Mar | Apr

May | Jun

Jul | Aug| Sep | Oct

Nov

Dec

___Short-billed Dowitcher

__Long-billed Dowitcher

___ Wilson’s Snipe

American Woodcock B

___Wilson’s Phalarope

___Red-necked Phalarope

___Red Phalarope [ ]

Pomarine Jaeger

Parasitic Jaeger

__Long-tailed Jaeger

__Laughing Gull

_ Franklin's Gull ~— feeeees

__Little Gull (X

__ Black-headed Gull

[ N J
[ N
[ BN )

___Bonaparte’s Gull N

___ Mew Gull [ X )
___Ringbilled Gull
__ California Gull ~— feeeens

___Herring Gull

___Thayer’s Gull 200

__Lesser Black-backed Gull

__Glaucous Gull [

__ Black-legged Kittiwake N eoe@

___Sabine’s Gull

__Gull-billed Tern

__ Caspian Tern

___Royal Tern

__Sandwich Tern

___Roseate Tern

Common Tern

Forster’s Tern

_Least Tern

___Sooty Tern

__ Black Tern

__ Black Skimmer
___Rock Dove

__Eurasian Collared-Dove

___White-winged Dove
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Species

___Mourning Dove B

__Inca Dove B

___Common Ground-Dove SB

___White-tipped Dove [J (X [

__Monk Parakeet IBL

_ Black-billed Cuckoo O e N P PP
__Yellow-billed Cuckoo B - —
__Greater Roadrunner

_ Groove-billed Ani SB [ cafieneen
__ Barn Owl

__Eastern Screech-Owl

.
_Great Horned Owl e @

___Snowy Owl @ J
___Burrowing Owl BH

___Barred Owl B

__Long-eared Owl [ VI EITI TYTTTTY [RTTON PRSP eqevecnns .

__ Short-eared Owl

__N. Saw-whet Owl [ J [ ]

__ Lesser Nighthawk SB?

___Common Nighthawk B [seesevsevssnedinnenns T [

___Common Pauraque S LA N R R

___Common Poorwill WB |-

___ Chuck-will's-widow B eeeeeef 1

__ Whip-poor-will B? B I R - el e

___Chimney Swift B . —EQ% .

__ White-throated Swift L X J

___Green Violet-ear 0o (XX |

___Broad-billed Hummingbird [ J

___Buffbellied Hummingbird ~ SB?peeeeeeteeeeecserssnns - oavens

___Blue-throated Hummingbird e ol

__ Ruby-throated Hummingbird =~ B |s++rees|sreeees : '—E#E—— """" :

__ Black-chinned Hummingbird WB | *+ | ** (- -

___Anna’s Hummingbird . e sefoasceshosanes

___Calliope Hummingbird L e Y R B TYTYIY ERPRERD

___Broad-tailed Hummingbird

___Rufous Hummingbird

___Allen’s Hummingbird nd L

___Ringed Kingfisher B?| @ [ ° eee o o oo
8
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Species ‘ Jan ‘ Feb ‘ Mar ‘ Apr‘ May ‘ Jun ‘ Jul ‘ Aug‘ Sep ‘ Oct ‘ Nov ‘ Dec ‘
___Belted Kingfisher NB
___Green Kingfisher SB

___Lewis’s Woodpecker

___Red-headed Woodpecker NB

___Acorn Woodpecker

___Golden-fronted Woodpecker ~ SB

___Red-bellied Woodpecker B

___Yellow-bellied Sapsucker

___Red-naped Sapsucker

___Williamson’s Sapsucker

__ladder-backed Woodpecker ~ WB m

___Downy Woodpecker

___Hairy Woodpecker BL

__Northern Flicker BL ot eeeeeee —
___ Pileated Woodpecker B

___ Olive-sided Flycatcher f

___ Western Wood-Pewee @

__Eastern Wood-Pewee B — L

___Yellow-bellied Flycatcher

___Acadian Flycatcher B

___Alder Flycatcher

___Willow Flycatcher

__Least Flycatcher

___Hammond’s Flycatcher ([ 2] o0 (]

___“Western” Flycatcher @:ocorhorercadenianes o o
__Eastern Phoebe B " ]
___Black Phoebe 00 060 [ hd (X X ] [ ] [ X X J
___Say’s Phoebe NwW

___Vermilion Flycatcher SB2?—f——F——F|ereeee f

___Ash-throated Flycatcher SB f }

___Great Crested Flycatcher B —H
___Brown-crested Flycatcher SB |seeeeer f }

_ Great Kiskadee SB?|eeeeeer A AN

___Couch’s Kingbird [=Y = 25 N P P A S A N N I SO SO ORI
___Cassin’s Kingbird [

___Western Kingbird ® [ X ]

___Eastern Kingbird

__Scissor-tailed Flycatcher
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Species

Jan | Feb | Mar

Apr ‘ May

Jun

Jul | Aug| Sep | Oct

Nov | Dec

__ Fork-tailed Flycatcher
__Loggerhead Shrike
___Northern Shrike
___White-eyed Vireo
__Bell's Vireo

__ Black-capped Vireo
__Yellow-throated Vireo
___Plumbeous Vireo
__ Blue-headed Vireo
___Hutton’s Vireo
___Warbling Vireo
___Philadelphia Vireo
___Red-eyed Vireo
___Yellow-green Vireo
___ Blue Jay

___Green Jay
___Western Scrub-Jay
___American Crow
___Fish Crow
___Chihuahuan Raven
__Common Raven
__ Horned Lark

__ Purple Martin

__ Tree Swallow

___Violet-green Swallow

° oo

NB

wB

B b — |
B o —— ]

___Northern Rough-winged Swallow B

__ Bank Swallow

__ Cliff Swallow
__Cave Swallow

__ Barn Swalow
__Carolina Chickadee
__Tufted Titmouse

__ Black-crested Titmouse
_ Verdin

___ Bushtit
___Red-breasted Nuthatch
___ White-breasted Nuthatch

___Pygmy Nuthatch

wWB

wWB

NwW

NB

L

10
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Species

Jan | Feb | Mar | Apr| May

Jun

Jul | Aug| Sep | Oct | Nov

Dec

___Brown-headed Nuthatch
___Brown Creeper
__Cactus Wren

__ Rock Wren
___Canyon Wren
__Carolina Wren

___ Bewick’s Wren
___House Wren

_ Winter Wren

__ Sedge Wren
___Marsh Wren
___American Dipper
___Golden-crowned Kinglet
___Ruby-crowned Kinglet
___Blue-gray Gnatcatcher
__Eastern Bluebird

__ Western Bluebird
__Mountain Bluebird
___Townsend’s Solitaire
___Veery
___Gray-cheeked Thrush
__ Swainson’s Thrush
___Hermit Thrush
___Wood Thrush
___Clay-colored Robin
___American Robin
___Varied Thrush
___Gray Catbird
___Northern Mockingbird
___Sage Thrasher
___Brown Thrasher
__Longbilled Thrasher
__Curve-billed Thrasher
___European Starling
___American Pipit

___ Sprague’s Pipit
___Bohemian Waxwing

__ Cedar Waxwing

NB

SB?

BL f
®
- ..._E

B ‘ ! =
B — —
W ee b. ® b..
W
L7220 P PO e O A

—— - —
BL |-+e+ B s N N NN EE TN AP S A

[ 2 Q@
© =]

[ ]
NB t
B
- I , E—
NB E——
SB
wB
B
'_-- -------
o o

ﬁ
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Species Jan | Feb | Mar | Apr | May | Jun | Jul | Aug| Sep | Oct | Nov | Dec
___Phainopepla (] °
___Blue-winged Warbler L e s s ——— e
___Golden-winged Warbler e
__Tennessee Warbler e =l ==
___Orange-crowned Warbler —E— oo Mle— 0 |
___Nashville Warbler --—_:j N
__ Northern Parula B oo - — -1+
_ Yellow Warbler B? B = R =
___Chestnut-sided Warbler - —f
___Magnolia Warbler ——_— e ——
___Cape May Warbler e o edeessens
__ Black-throated Blue Warbler | | | jeeeerecfeeeecer . cerafenaanes e .
__Yellow-rumped Warbler :-— ------- e E-
__ Black+throated Gray Warbler T P AR R P A (RS .
___Golden-cheeked Warbler NWB
_ Blackthroated Green Warbler ~ |»+++++speseres b T eeeened R v— [ S
___Townsend’s Warbler ® 0000 ()
__ Blackburnian Warbler H—" efes ——— e
_ Yellow-throated Warbler NB |+ - B e e e s s AR PRSI SRR SN
__ Pine Warbler B L
_Prairie Warbler B? P N R A F S AP .
___Palm Warbler sfesesens
___Bay-breasted Warbler ® e B
___Blackpoll Warbler P N
__Cerulean Warbler B?H e
__ Black-and-white Warbler B
_ American Redstart BH o e d eeeens B e i [T
___Prothonotary Warbler BL . }
___Worm-eating Warbler BL S e S A
__ Swainson’s Warbler BL
___Ovenbird —=H— S S PN PN
___Northern Waterthrush cor——1
___Louisiana Waterthrush BL oo — | RCRERRE CERTTN ) o
__Kentucky Warbler BL L e e R ms CETRERS CRCRER .
___Connecticut Warbler o (]
___Mourning Warbler . . S
___MacGillivray’s Warbler w cofeeenned
___Common Yellowthroat B —: :—

12
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Species Jan | Feb | Mar | Apr| May | Jun | Jul | Aug| Sep | Oct | Nov | Dec
___Hooded Warbler BL Rl

_ Wilson's Warbler ~ [seeesndperieninns — - N e
___ Canada Warbler == EH—

__ Red-faced Warbler ®

__Yellow-breasted Chat BL oo } . [ X
___Hepatic Tanager I I hd [ L [ X
___Summer Tanager B [oeeeeee oo eepe I

__ Scarlet Tanager o —— T s

_ Western Tanager ~ |seeeees . o he—o | e

___Olive Sparrow 5] - R T T T R R B R D B T T PP TYTTEN
__ Green-tailed Towhee 1 T PN A T e S N A
__Eastern Towhee . .. f
__Spotted Towhee w } . f
___Canyon Towhee NWB

__ Bachman’s Sparrow = T ) P A
___Cassin’s Sparrow SB [seeeeesfirranns S e e e R EEE RPN AP RN
___Rufous-crowned Sparrow NWB

___American Tree Sparrow N —————eeeee .

___Chipping Sparrow B I

__Clay-colored Sparrow W [oeeeeedenennadfennenns —

___Brewer’s Sparrow [ ] [ ] [}

__ Field Sparrow NWB

[ ]
__ Vesper Sparrow ——
__lark Sparrow B _

__Black-throated Sparrow NWB/+eeeeeefsersantharnanionnanns . JN P PSRN ST
__Lark Bunting w } ceed —F

___Savannah Sparrow :-3— .- _E_
___Baird’s Sparrow ®

___Grasshopper Sparrow BL

___Henslow’s Sparrow L foeeecosfosenscofonsens XS A N A A I I PP NP

___Le Conte’s Sparrow }

__Nelson’s Sharp-tailed Sparrow L | | | | e

__ Fox Sparrow

___Song Sparrow HE— o E:q

Lincoln’s Sparrow

___Swamp Sparrow

___White-throated Sparrow ﬁa— . Y Y e L

Harris’s Sparrow
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Species

‘ Jan ‘ Feb ‘ Mar ‘ Apr | May

Jun | Jul | Aug | Sep | Oct

Nov ‘

Dec

___White-crowned Sparrow
___Golden-crowned Sparrow
___Dark-eyed Junco
___McCown’s Longspur
__Lapland Longspur
___Smith’s Longspur
___Chestnut-collared Longspur
___Snow Bunting
___Northern Cardinal
___Pyrrhuloxia

___ Rose-breasted Grosbeak
__ Black-headed Grosbeak
__ Blue Grosbeak
__Lazuli Bunting
___Indigo Bunting
__Painted Bunting

__ Dickcissel

___Bobolink
___Red-winged Blackbird
_ Eastern Meadowlark
__ Western Meadowlark
__Yellow-headed Blackbird
___Rusty Blackbird

__ Brewer’s Blackbird
__Common Grackle

__ Great-tailed Grackle
___Shiny Cowbird
___Bronzed Cowbird
___Brown-headed Cowbird
__Orchard Oriole
___Hooded Oriole
___Audubon’s Oriole
__Baltimore Oriole

___ Bullock’s Oriole
__Scott’s Oriole

___Pine Grosbeak
___Purple Finch

___House Finch

i*
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Species Jan | Feb | Mar | Apr| May | Jun | Jul | Aug| Sep | Oct | Nov | Dec
7Red Cr()ssbill ---------------------------- oo .l sepsessscpensnnse

___Common Redpoll *—e

__Pine Siskin  HE PPN . r

__Lesser Goldfinch

___American Goldfinch

___Evening Grosbeak

House Sparrow

Abundant - Very rare t0 Casual ..........coooocrvvvecvisneern #oossesesasaces
Common I | Accidental or single occurrence .... . @

Uncommon F———7 | Lingering single occurrence ..........ccoooecee... o—o
Rare -

B  Breeds or has bred in area covered by this checklist

B? Breeding suspected or questionable

I Introduced

N  Primarily found only in the northern portion of region

S  Primarily found only in the southern portion of region

W  Primarily found only in the western portion of region

NW Primarily found only in the northwestern portion of region
L  Found or breeds very locally

H Historic records apply

15
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The following two Review Species were reported in the region prior to the creation
of the Texas Bird Records Committee or were never submitted to this committee
for review. Some of these reports likely represent valid records.
m  Trumpeter Swan (undocumented report in 1867)
B Black-billed Magpie (undocumented reports in 1946, 1954, 1973,
and 1990)

The following list includes Hypothetical Species that may appear in the region or
have previously been reported without supporting documentation. A number of
these species have occurred adjacent to the coverage area of this checklist.

Clark’s Grebe Clark’s Nutcracker
Common Black-Hawk Tropical Parula
Band-tailed Pigeon Hermit Warbler

Vaux’s Swift Black-chinned Sparrow
Dusky Flycatcher Varied Bunting

Gray Flycatcher Boat-tailed Grackle
Cassin’s Vireo Cassin’s Finch

Extinct or extirpated species from the checklist area:

Greater Prairie-Chicken Carolina Parakeet
Lesser Prairie-Chicken Red-cockaded Woodpecker
Eskimo Curlew Ivory-billed Woodpecker

Passenger Pigeon

16
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Migration and
The Migratory Birds

Who They Are And

Of TEX&SZ Where They Are Going

FOURTH EDITION

By Clifford E. Shackelford, Edward R. Rozenburg,
W. Chuck Hunter and Mark W. Lockwood

Cover art of migrating warblers by Rob Fleming.

Suggested Citation:

Shackelford, C. E., E. R. Rozenburg, W. C. Hunter and M. W. Lockwood. 2005.
Migration and the Migratory Birds of Texas: Who They Are and Where They Are
Going. Texas Parks and Wildlife PWD BK W7000-511 (11/05). Booklet, 34pp.

This booklet is intended to be used by the general public as an introduction to bird
migration in Texas. Common names follow the 7th edition of the AOU Check-list.
Added modifiers in parentheses represent distinct subspecies. All lists are in
phylogenetic order.
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Why is there an interest in migratory birds in Texas?

Of the 338 species that are listed as Nearctic-Neotropical migrants in North
America (north of Mexico), 333 of them (or 98.5%) have been recorded in
Texas. This means that of the 629 species of birds documented in Texas,
53% of them are Nearctic-Neotropical migratory birds. Texas is important
to these migrants and these migrants are important to Texas.

What exactly is a Nearctic-Neotropical Migrant?

These species are collectively known by a host of other names. The species
that comprise this group basically breed in temperate latitudes (i.e., U.S.
and Canada), but leave for the winter for tropical latitudes farther south
(i.e., Central and South America). Their migratory habits are part of their
lives and heritage.

7 o

EARCTIC

NEOTROPICAL
|

(see page 22 for world map)
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Questions and Answers on Migration
What is migration?

Migration is the cyclic or periodic travel of an animal as it returns eventually
to its original place of departure. Migration is often annual and is closely
linked with the cyclic pattern of the seasons. It is most evident among birds,
which have a highly efficient means for traveling swiftly over long distances.
The migration of most birds is a yearly cycle.

Do all birds migrate?

Not all birds migrate. The more severe the climate of an area, the greater
percentage of nesting birds migrate. Two-thirds of bird species found in the
United States migrate, some only short distances to more southern states.
Those that do migrate have adaptations not seen in their non-migratory
relatives. Migratory birds can build fat stores as an energy source for long
flights. Migratory birds usually have longer, more pointed wings and weigh
less than related non-migratory birds.

Why do birds migrate?

There are a number of explanations for migration: (1) Birds migrate to areas
where food is more abundant, (2) there is less competition for nesting space,
(3) the climate is milder, or (4) the daylight hours are longer. These enhance
the chances of survival of a bird and its brood. Most birds require a rich,
abundant supply of food at frequent intervals because of their high metabolic
rate. Adequate food is not available throughout the year in most regions.
North American birds must endure the hazards of winter or migrate to more
friendly climates. In winter they migrate to the warmer, southern regions of
the United States, Caribbean, Mexico, Central America and South America
where food is abundant. In the spring, these birds fly north to habitats
where spring and summer provide more food production and less
competition for food and nesting sites than in their winter habitat.
Summertime at northern latitudes also means more daylight hours to seek
food for themselves and their nestlings.

Where do migrating birds go?

Many nesting birds in Canada and the northern United States fly south to the
tier of states along the Gulf of Mexico where the winter climate is more
favorable and food is abundant. More than 330 species of birds that nest in
the United States and Canada migrate to the West Indies or Central and
South America. The principal wintering area for Neotropical Migrants
extends through Mexico and Central America to Panama; it has the highest
density of winter bird residents in the world.
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Do birds follow established migratory routes?

The migratory flights of many migrating birds follow specific routes,
sometimes quite well-defined, over long distances. The shape of the
continent determines the main routes of migration. These routes run north
to south and include the Atlantic oceanic route, the Atlantic Flyway, the
Mississippi Flyway, the Central Flyway, the Pacific Flyway, and the Pacific
oceanic route (see Section 2). Geographic factors, ecological conditions and
meteorological conditions determine such routes. The majority of migrants
travels along broad airways within these flyways changing their flight
direction in response to the direction and force of the wind. Some routes
cross oceans or huge bodies of water. Some small songbirds migrate 500-
600 miles across the Gulf of Mexico.

How far do migrating birds travel?

Migration usually involves latitudinal or altitudinal travel. The distance may
be a few miles or thousands of miles. In mountainous areas, birds, mammals
and others move just a few miles from upper zones where they breed to the
foothills or plains during seasons when the weather is severe and
unfavorable. Clark’s Nutcracker, for example, of the Rocky Mountains nests
in the summer high in the mountains then winters in the lower forests.

The Ruby-throated Hummingbird nests from the southern United States up
into Canada and winters as far south as Panama. Some of these little birds fly
nonstop across the Gulf of Mexico (up to 600 miles). Many flycatchers fly
similar routes. Some birds, such as robins or grackles, winter in large flocks
in the Gulf States. The seasonal flights of American wood warblers are
spectacular. Some winter in the Gulf States and the West Indies; others fly as
far south as Guyana, Brazil and Peru. Tanagers and Bobolinks migrate
through the eastern United States, past Cuba to southern Brazil, Bolivia, and
Argentina. This area in South America is also the wintering ground for the
American Golden-Plover. It leaves its nesting ground on the arctic tundra of
Alaska and Canada, assembles in Labrador and southeastern Canada, then
flies nonstop over the Atlantic Ocean, about 2400 miles, to Brazil. They
return in the spring over Central and South America, and the Gulf of Mexico,
then follow the Mississippi Valley north. The migratory champion is the
Arctic Tern. It breeds in the northern most regions of Asia, Europe, and
North America, then winters in the extreme southern Pacific and Atlantic
Oceans at the edge of the Antarctic ice pack 11,000 miles away.
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How fast do migrating birds fly?

The speed of flight depends largely on the species and the type of terrain
covered. Birds fly faster when migrating than otherwise. Birds seem to fly
faster in spring migration than in the fall. Migrants fly faster over water than
over land. The American Golden-Plover may fly over 2400 miles south over
the Atlantic Ocean at nearly 60 mph. Common Loons are among the fastest
flyers at nearly 70 mph. Woodcocks on the other hand, fly at just over 10
miles per hour. Birds migrating over land may make stops for food and rest.

How high do migrating birds fly?

Most migrants fly at low altitudes, usually S
below 7400 feet. Small birds migrating at night {:
fly between 800-1600 feet. In the daytime they
fly much lower, often below 200 feet. Some fly
much higher, the record is held by the Bar-headed
Goose: 29,500 feet above sea level, over the
Himalayas in India.

Swift, strong fliers and hunters are often
daytime, or diurnal migrants. These include
pelicans, herons, birds of prey, hummingbirds,
swifts, swallows and finches. Some of these birds
can feed on the wing.

What birds migrate at night?

Nighttime or nocturnal migrants usually are birds that live in thick vegetation
and rarely venture out of it. They include waterbirds, cuckoos, flycatchers,
thrushes, warblers, orioles and buntings. Nighttime movement gives them
protection from their diurnal predators. They feed and rest by day to build
up energy stores for their long-distance flights at night.

Do birds usually migrate in groups?

Most birds are gregarious during migration, even those that are usually
solitary at other times such as insectivores and birds of prey. Birds, such as
shorebirds and waterfowl, with similar habits often migrate together.
Migrating flocks will often show remarkable cohesion. Traveling in large
groups provides safety for individual birds by confusing predators and
making it difficult to pick out a specific victim. A characteristic migratory
formation is the ‘V’ of geese, ducks, pelicans, and cranes with the point
turned in the direction of flight.

4

Page 188 of 790



How well can birds navigate?

Migrants often return to breed in the same locality where they were hatched.
This journey may cover thousands of miles over many types of terrain and
through extremes of weather. Birds show an amazing ability to orient
themselves and home in on their destination. Migrating birds have many
potential cues for orientation and navigation between summer and winter
habitats. They do not depend on any single navigational cue.

What do birds use for orientation and navigation?

It has been demonstrated that birds use various guiding factors. These
include topographic landmarks (mountains, valleys, rivers, coastlines),
ecological factors (vegetation zones), and climatic changes (air masses
differing in temperature and humidity). Birds have also demonstrated a
compass sense. They are able to fly in a particular constant direction
regardless of their starting point with respect to their destination. Birds have
shown that they can relate a release point to their home area, determine
which direction to take (orientation), then maintain that direction of flight
(navigation). We presume this to be, in part, due to sensitivity to the
intensity and direction of the earth’s magnetic field. Experiments have
shown that the orientation of birds is also based on celestial bearings. They
can use the sun as a point of orientation during the day and the stars at
night. Birds can compensate for the movement of the sun throughout the
day with an internal clock mechanism that seems to give them the ability to
gauge the angle of the sun above the horizon.

How do birds navigate at night?

Migrant birds that travel at night use the stars to determine their bearings. In
clear weather, captive migrants head immediately in the proper direction
using only the stars. They can orient themselves correctly to the
arrangement of night skies projected on the dome of a planetarium. Birds
apparently can determine their longitude and latitude by the position of the
stars. Evidence also indicates that the glare of the moon can interfere with
this orientation.

Do birds use landmarks to navigate?

Many birds, especially diurnal migrants, can recognize the topography
beneath them and can navigate using familiar landmarks. Some birds follow
coastlines to avoid flying over large bodies of water. At times, many follow
river valleys. River valleys are like highways offering direction and shelter
and food when the birds land to rest. Some birds, such as hawks, that
migrate by day concentrate along mountain ranges where they ride updrafts
along the mountains.
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What initiates migration? e R

Py e
The same factors stimulate migration and E_ % '1._,._"-_.‘.'
reproduction. Before migration, metabolic changes - r.i!" : 2

occur. The thyroid gland controls these changes. |
Food consumption increases and fat accumulates ?'
under the skin tissues. This will provide the e
energy for long flights. The Ruby-throated i
Hummingbird stores enough fat to fly 26 hours non- | s
stop at 25 miles an hour. This is enough to span the

Gulf of Mexico. Variations in metabolism and related
phenomena are controlled by another endocrine gland,

the pituitary, located in the lower part of the brain. It

sends out instructions by way of hormones.

What external factors prepare birds to migrate?

The pituitary is influenced by environmental factors such as day length and
the intensity of the sun. The pituitary responds to increasing day length in
springtime by accelerating the development of the gonads and all other
metabolic processes, including the development of the thyroid, to prepare
the bird for migration.

What external factors affect time of migration?

If pituitary functions and variations in day length were the only factors,
migration would occur regularly every year. Such a lack of flexibility could
be catastrophic for migrants because of variations in biological and
meteorological conditions. Environmental factors such as weather, arrival of
spring, flowering, foliation, insect hatching and availability of food vary from
year to year. The pituitary prepares the bird for migration. The proper
ecological conditions are necessary to trigger it. Birds can be exhausted and
emaciated by the time they reach stopping areas. They gorge themselves to
replenish their fat reserves before preparing for the next leg of the flight.

Does the temperature affect migration?

Weather and temperature are very important—the first cold front of the fall
usually brings with it flocks of migrating geese. Many birds follow a
temperature gradient as they return to nest in the spring. Birds vary in
sensitivity toward temperature and other environmental conditions.
Woodcocks and snipe rely on surrounding weather conditions to initiate
their spring and fall migrations. The patterns of their flight depend on
temperature and barometric pressure. Other birds such as swifts, swallows
and orioles are less weather dependent and the dates of their departure and
arrival occur with regularity each year (i.e., the swallows at Capistrano).

6
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How does the weather affect migration?

Weather is one of the chief external influences on migration. Cool air masses
moving south in the fall can trigger migratory flight. Cool air brings high
pressure, low or falling temperatures and winds moving in the direction of
flight and clear skies. If the cool air meets warmer air, clouds, precipitation
and fog may result. Fog, especially, causes birds to descend to the ground
and cease migration. Sudden changes in the weather can be disastrous for
birds. In the spring, a warm, moist mass of air (low pressure with higher or
rising temperatures) moving north over the Gulf of Mexico can start a wave
of migrating birds to move northward from the American Tropics or
southern United States. A southward moving cold front meeting such a
warm air mass can result in heavy rains and high winds. This can stop
migration immediately or within 24 hours. These spring “fallouts” or
“groundings” of migrants may occur when the migrating birds literally fall
into sheltered areas seeking food and refuge. This can be disastrous if the
migrants are forced down into the ocean drowning thousands of birds.
Resumption of southerly winds and rising temperatures starts migration
northward again.

How did migration originate?

The roots of the migratory habits of modern birds are believed to date back
millions of years, and were tempered by environmental changes caused by
the Ice Ages of the Quaternary period over the last 2,500,000 years.
Migration, as is known among modern birds, probably developed gradually
by stages. As the environment changed, some animals changed their habitat
slightly, hardly leaving their home region. The movements of others were
more erratic, moving toward more favorable places. These first stages of
migration were stabilized by natural selection. As winters grew more severe,
much of a given bird population probably perished rather than attempting to
flee any unfavorable conditions. A fraction of this population probably
sought more favorable conditions elsewhere. Natural selection favored the
‘migrants’ and migratory tendencies were retained.

Why do birds fly to specific locations in the spring and
fall?

In some cases, the original habitats were in present-day southern wintering
areas. The birds developed a tendency to leave in spring to breed in
territories to the north that were less crowded. Fall brought seasonal
changes in weather and declining food supply in these newly settled regions.
This forced the birds to migrate back to their former range for the winter.
North American birds that originated in the tropics include hummingbirds,
tyrant flycatchers, tanagers, wood warblers, orioles, and swifts. In recent
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geological times these birds gradually spread northward as glacial ice
receded and the continent became warmer. Other birds, such as plovers,
ducks and geese, originally lived in what are now their northern breeding
areas. Gradual climatic changes forced them to spend winters far to the
south. Migrations appear to be the consequences of invasions or
emigrations during which animals settle in new regions during part of the
annual cycle, then return to the original region to complete the cycle.
Migration patterns are not fixed. As climates change, migration routes
change as well, causing birds to lengthen or shorten the routes, or to
abandon them altogether.

Are there any ecological implications with migration?

There are many ecological implications of migration. The sequence of
migratory movement is closely integrated with the annual cycle of
ecosystems that are characterized by productivity fluctuations. The food
resources of some regions could not be adequately exploited without bird
populations moving. Migratory behavior occurs in species located at specific
trophic levels where maximum fluctuation in food production occurs in both
breeding and wintering regions. Many migrant birds avoid primary
equatorial forests where productivity is usually constant throughout the year
and food surpluses do not occur. They do, however, congregate in savannas
where productivity varies with the seasons.

How is migration coordinated with the seasons?

A coordinated sequence is apparent in the case of birds migrating from the
northern Arctic regions to tropical winter regions; both life zones show
broad fluctuations in productivity. In the Arctic, vegetation and animal
production are very high during the summer. Ducks and shorebirds nest
there in great numbers, exploiting the food resources. As winter comes, days
shorten and food becomes scarce. The waterbirds migrate to southern
climates where the rainy season has caused food production to increase to
optimal levels. In winter, ducks and shorebirds concentrate in the most
favorable areas and remain until spring when productivity there is lowest.
By then, conditions at the breeding areas are again favorable for the birds.
The life cycle of these birds is closely attuned with the productivity cycles in
their breeding and winter habitats. The size of populations is controlled by
the capacity of both habitats to sustain them.

How do human activities affect migratory birds?

The winter habitat of the “Lesser” Snow Goose is in the southeastern quarter
of Texas. Combinations of mild weather, ample winter food supply and
protection on numerous wildlife refuges in its wintering range, as well as the

8
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bird’s natural wariness, have led to a tripling of the snow goose population
in the last decade. The summer nesting range around Hudson’s Bay in
Canada is being destroyed by overpopulation of geese. This may lead to a
collapse of the habitat’s ability to support the goose population. This can
lead to a major die off and nesting failure of the geese and any associated
wildlife in this area of Canada.

Forest clearing for agriculture and petroleum exploration in Mexico and
Central America has decreased the winter habitat of many migrant birds. The
great fires of 1998 in Mexico will have, as yet, unknown effects on migrant
birds. The fires have likely decreased forest habitat even further though.
Migrants that returned that fall encountered decimated habitat and likely
experienced a stressful winter resulting in fewer migrants returning the next
spring. No one knows for sure. On the other hand, the fires created open
areas that are the varied, transitional vegetation zones that many migrants
prefer as habitat.

What are some human caused hazards for migrants?

Flying at night or in fog, many birds collide with tall structures. Lighthouses
and skyscrapers are notorious killers of migrants. Reflective windows can be
deadly. Birds see reflections of sky or trees and fly into them. Electronic
towers for radio, television, cellular phones, etc. and their supporting cables
kill thousands of migrating birds during migration.

Habitat loss and degradation is a much greater problem. Habitat needed for
food and shelter in winter is disappearing in Latin America. Clearing of
forestland and plowing of grassland for crops destroys the diverse habitat
that is necessary for many species of birds to survive. In the United States
and Canada there is often not enough habitat for some species to raise their
young. Where there is appropriate habitat, it may be too close to human
disturbances or be too small an area. The populations of many North
American bird species have decreased severely over the last 100 years.

A serious man-caused hazard to migratory birds is pet cats. Free-roaming
cats take a high toll on migratory birds. Scientific studies show that each year
cats may kill hundreds of millions of migratory songbirds. Cats are serious
threats to fledglings, birds roosting at night and birds on nests. An indoor
cat is the best kind of cat.

Human introduction of exotic birds has proved detrimental to native
songbirds. The European Starling, for example, is a cavity-nesting species
that attacks and replaces native cavity-nesting birds which don’t seem to be
able to defend themselves from these aggressive invaders.
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Do most migrants return after the winter?

Many birds perish during migration and the winter season. It is believed that
less than half the birds that leave the nesting grounds in fall migration will
return the following spring. Migration over water is one of the most
hazardous times for birds, especially small songbirds. Millions of migrating
birds perish at sea. These are often young birds or birds that are blown off-
shore or forced down by bad weather.

Wildlife experts study waterfowl populations intensively to set hunting
seasons and limits. They have a good idea of how many waterfowl head
south each fall, about 100 million. About 40 million return; hunters kill
about 20 million and about 40 million fall victim to predation, accidents,
environmental factors and disease.

How does migration benefit birds and the environment?

Migration has considerable ecological significance. It enables fast-moving
animals to exploit fluctuating resources and to settle in areas where they
could not live if incapable of rapid travel. On the other hand, peaks of food
production would be unexploited without the periodic presence of
migratory populations.

What are migratory bird treaties?

In 1918, the United States and Great Britain (for Canada) ratified the
Migratory Bird Treaty that closed hunting for certain groups of birds that
migrated across their mutual borders. Hunting was permanently closed on
insectivorous birds and other non-game birds. Game birds (including ducks,
geese and cranes) were given protection except for an annual hunting
season that could not exceed three and a half months. Additional treaties
were signed with Mexico (1936), Japan (1972), and the USSR (19706)
protecting migrants between the United States and those countries. These
treaties protect most naturally-occuring species, while most introduced
species are not protected in the U.S. (e.g.,House Sparrow, European Starling
and Rock Dove [feral pigeon]).

10
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How does migration affect the bird life of Texas?

The upper coast of Texas is in a truly unique position to observe migration.
The state occurs directly in the center of the Central Flyway. Most birds that
move along this route travel through Texas and eventually through the Upper
Coast of Texas. Birds traveling the Atlantic Flyway during the fall reach the
Florida panhandle, then may turn west and follow the Gulf Coast to Texas.
Birds of the Mississippi Flyway follow that great river system to the Gulf then
either cross it or turn west as well. The Pacific Flyway funnels birds between
the Rocky Mountains and the Pacific Ocean. The Rockies end at Big Bend in
Texas. Birds may be funneled to Big Bend where they can cross over the
state and follow the Rio Grande or other watercourses to the Coast. Texas
has recorded over 615 species of birds, more than any other state. These are
mostly migrant birds that have followed one or more of these flyways into
our state.

How are migratory birds important to man?

Migratory birds have considerable economic impact in North America. Since
European settlers first came to the New World, they hunted various birds,
such as ducks and geese, rails, doves and shorebirds, for food and sport.
During the late 19th century, many species were hunted to near extinction
for the market as food and feathers for adornment on women’s hats. As their
numbers dwindled, controls and seasons were instituted to stop their
decline and stabilize the populations. Laws established to protect nongame
birds and regulate hunting of game birds include the Migratory Bird Treaties
mentioned above. Today, regulated hunting is a major industry in many
areas of the United States. Most non-game birds were recognized to be
welcome allies against insect pests. Most of the migratory birds of North
America are insect eaters. Healthy, stable populations of these “songbirds”
help to keep insect pests within tolerable limits. There are numerous
instances where flocks of birds have descended on areas threatened with
disastrous insect infestations and virtually eliminated the threat. All birds
have increasing recreational value as birdwatching and other forms of nature
related activities become more popular. Ecotourism, including
birdwatching, camping, hiking, nature study and photography have become
part of a multi-billion dollar industry. Throughout the United States, more
people are engaged in nature tourism than either hunting or fishing.
Together, hunting, fishing, and ecotourism are part of an industry that is
worth over $100 billion annually in the United Sates alone. It pays in many
ways to protect and maintain our natural assets.
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The Migratory Flyways of North America

Central Flyway
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Mississippi Flyway
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Atlantic Flyway
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Pacific Flyway
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Timing of Selected Spring Migrants

These are selected examples and is in no way an
inclusive list; involves most of Texas

SPECIES

APPROX. MIGRATION TIMING

Early-season Examples
American Golden-Plover
Chimney Swift

Ruby-throated Hummingbird
Purple Martin

Barn Swallow

Northern Parula
Black-throated Green Warbler
Yellow-throated Warbler
Black-and-white Warbler

Mid-season Examples
Hudsonian Godwit

Buff-breasted Sandpiper
Yellow-billed Cuckoo
Golden-winged Warbler
Cerulean Warbler

Late-season Examples
Olive-sided Flycatcher

Eastern Wood-Pewee

“Traill’s” Flycatcher (Alder/Willow)
Magnolia Warbler

Blackburnian Warbler
Bay-breasted Warbler

early March to late April

late March to late April

late March to mid May

mid February to early March
early March to early April
early March to mid April
late March to early May
early March to mid April
early March to late April

mid April to the beginning of May
mid April to the beginning of May
mid April to mid May

mid April to the beginning of May
mid April to the beginning of May

early to late May
late April to mid May
early to late May
late April to mid May
late April to mid May
late April to mid May

16
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Further Reading on Bird Migration

This is in no way considered an inclusive list

Able, K. P and S. A. Gauthreaux, Jr. 1975. Quantification of
nocturnal passerine migration with a portable ceilometer.
Condor 77:92-96.

Able, Kenneth P 1999. Gathering of Angels: Migrating Birds and
Their Ecology. Cornell Univ. Press. 193 pp.

DeGraaf, Richard M. and John H. Rappole. 1995. Neotropical
Migratory Birds: Natural History, Distribution, and Population
Change. Cornell Univ. Press. 676 pp.

Ehrlich, P R., D. S. Dobkin and D. Wheye. 1988. The birder’s
handbook. Fireside books, New York, NY. 785 pp.

Elphick, Jonathan (editor). 1995. The Atlas of Bird Migration:
Tracing the Journeys of the World’s Birds. Random House
Publ. 180 pp.

Finch, D. M. and P W Stangel. 1992. Status and management of
Neotropical migratory birds. USDA Forest Service, General
Technical Report RM-229. 422 pp.

Fisher, A. C. 1979. Mysteries of bird migration. National
Geographic Magazine, August, pp. 154-193.

Gauthreaux, Jr., S. A. 1996. Historical perspectives in bird
migration: methodologies and major research trajectories
(1945-1995). Condor 98:442-453.

Gauthreaux, Jr., S. A. 1979. Priorities in bird migration studies.
Auk 96:813-815.

Gauthreaux, Jr., S. A. 1972. Behavioral responses of migrating
birds to daylight and darkness: a radar and direct visual study.
Wilson Bulletin 84:136-148.

Gill, E. B. 1990. Ornithology. WH. Freeman, New York, NY. 660
pp-

Greenberg, Russell and Jamie Reaser. 1995. Bring Back the Birds:
What you can do to save threatened species. Stackpole
Books. 312 pp.

Hagan, J. M. and D. W. Johnston. 1992. Ecology and
conservation of Neotropical migrant landbirds. Smithsonian
Press, Washington, DC. 609 pp.
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Hamel, P 1992. Land Manager’s Guide to the birds of the south.
The Nature Conservancy, Chapel Hill, NC and The U. S. Forest
Service, Southern Region, Atlanta, GA. 367 pp.

Kerlinger, P 1995. How birds migrate. Stackpole Press. 228 pp.

Kerlinger, P and S. A. Gauthreaux, Jr. 1985. Seasonal timing,
geographic distribution, and flight behavior of Broad-winged
Hawks during spring migration in south Texas: a radar and
visual study. Auk 102:735-743.

Lincoln, F. C. 1979. Migration of birds (revised edition) USFWS
Circ. No. 16, Washington, D.C. 120 pp. (revised again in 1998
by J. L. Zimmerman)

Moore, Frank R. (editor). 2000. Stopover Ecology and Nearctic-
Neotropical Landbird Migrants. Cooper Ornith. Soc., Studies
in Avian Biology 20. 133 pp.

Pettingill, O. S. 1970. Ornithology in Laboratory and Field.
Burgess Publ. Co., Minneapolis, MN. 524 pp.

Rappole, J. H. 1995. The ecology of migrant birds: A Neotropical
perspective. Smithsonian Press. 269 pp.

Stokes, D. and L. Stokes. 1989. A guide to bird behavior. Vol. III.
Little, Brown and Co., Boston, MA. 397 pp.

Terres, J. K. 1980. Audubon Society Encyclopedia of North
American birds. Alfred A. Knopf Publishing, New York, NY.
1,110 pp.

Weidensaul, Scott. 2000. Living on the Wind: Across the
Hemisphere with Migratory Birds. North Point Press. 420 pp.
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Migratory Routes of Selected Species:
Many birds spend a lot of their lives “on
the road.”
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Grouping North American Birds by
Migratory Status

Partners in Flight originally was formed to emphasize conservation of species
not otherwise covered by existing conservation initiatives. Nearctic-
Neotropical migratory landbirds were not included in previously existing
initiatives covering waterfowl (North American Waterfowl Management Plan),
shorebirds (Western Hemispheric Shorebird Reserve Network), colonial
waterbirds (Colonial Waterbird Group), or for that matter numerous
initiatives that focused on tropical biodiversity. However, the momentum
generated under the Partners in Flight banner interestingly has led not to
competing with other bird conservation initiatives, but instead to a spreading
desire to link many of these initiatives together so as to pool limited
resources towards shared goals and objectives (e.g., Mississippi Alluvial Plain
and Prairie Pothole Migratory Bird initiatives; Mueller, et al. in press).

While Partners in Flight still concentrates on Nearctic-Neotropical migratory
landbird conservation, planning and implementation of specific actions
requires taking into account the status and potential effects of these actions
on all landbirds, in both temperate and tropical areas. Although many
Neotropical migrants require attention throughout the Western Hemisphere,
significant concern also exists for some temperate migrants (those species
remaining primarily north of the tropics) and resident species that co-occur
with Neotropical migrants in both breeding and wintering habitats (Hunter
1995). In fact, Neotropical migrants provide the common link by which
cooperation in conservation should occur across States and Nations, without
taking anything away from conservation of highly endangered and narrowly
distributed resident species, especially in the tropics.

Despite these advances in bird
conservation thinking, there continues to
be dissatisfaction about how to best
categorize groups of migratory birds (i.e.,
which species are Neotropical migrants;
Finch and Martin 1991). As DeGraaf and
Rappole (1995), Greenberg and Reaser
(1995), and other investigators correctly
point out, many species of shorebirds,
waterfowl, and wading birds also migrate
to and from temperate breeding areas
through tropical zones. These and other
investigators also correctly point out that
there are many tropical species migrating
solely within the tropics and other species
referred to as Austral migrants that breed
in temperate South American habitats
while wintering north into tropical zones
(e.g., Chesser 1994, Nocedal 1994).
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Understanding migration patterns and the underlying causes of why and
where birds migrate are of course topics for serious debate, as is the
expansion of what species should be included in lists of Neotropical
migrants. As important as these topics are for academic debate, they add
little to furthering bird conservation by themselves, especially in
communicating what is important for local landowners and land managers to
understand who control at least in part the fate of many vulnerable species.
Obviously, species requiring conservation attention have been understood
for many years to include Neotropical migrant (including species breeding in
Nearctic, Neotropical, and Austral zones of the Western Hemisphere),
temperate migrant, and resident (both temperate and tropical) landbirds and
waterbirds (e.g., Terborgh 1989).

LITERATURE CITED

Chesser, R. T. 1994. Migration in South America: an overview of the
austral system. Bird Conservation International 4:91-107.

DeGraaf, R. M., and J. H. Rappole. 1995. Neotropical migratory birds:
natural history, distribution, and population change. Cornell
University Press. Ithaca, New York. 676 pages.

Finch, D. M., and T. Martin. 1991. Research working group of the
Neotropical migratory bird program: workplans and reports, 18
October 1991. U.S. Dept. Agric., Forest Serv., Rocky Mountain Forest
and Range Exp. Sta., Laramie, Wyoming.

Greenberg, R., and J. Reaser. 1995. Bring back the birds: what you can
do to save threatened species. Stackpole Books. Mechanicsburg,
Pennsylvania. 312 pages.

Hunter, W. C. 1995. How much management emphasis should
Neotropical migrants receive in the Southeast? 1993 Proc. Annu.
Conf. Southeast. Assoc. Fish and Wildl. Agencies 47:428-438.

Mueller, A. J., C. R. Loesch, and D. J. Twedt. in press. Development of
management objectives for breeding birds in Mississippi Alluvial
Valley. In press. Proc. of the 1995 Partners in Flight International
Workshop, October 1-5, 1995, The Cape May, New Jersey.

Nocedal, J. 1994. Local migrations of insectivorous birds in western
Mexico: implications for the protection and conservation of their
habitats. Bird Conservation International 4:129-142.

Terborgh, J. 1989. Where have all the birds gone. Princeton University
Press, Princeton, New Jersey. 207 pages.

21

Page 205 of 790



The Migratory Birds of Texas
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I. NEARCTIC-NEOTROPICAL MIGRANTS

1. Breeding: Temperate; Wintering:
a. Landbirds
Band-tailed Pigeon
Flammulated Owl
Lesser Nighthawk
Whip-poor-will
Ruby-throated Hummingbird
Black-chinned Hummingbird
Calliope Hummingbird
Broad-tailed Hummingbird
Rufous Hummingbird
(Allen’s Hummingbird)
Yellow-bellied Flycatcher
Willow Flycatcher
Least Flycatcher
Hammond’s Flycatcher
Dusky Flycatcher
Cordilleran Flycatcher
Ash-throated Flycatcher
Cassin’s Kingbird
Western Kingbird
Scissor-tailed Flycatcher
Violet-green Swallow
Northern Rough-winged Swallow
Cave Swallow
House Wren
Wood Thrush
Bell’s Vireo
Black-capped Vireo *
Blue-headed Vireo
Cassin’s Vireo
Plumbeous Vireo
Warbling Vireo
Blue-winged Warbler

Breeding: Temperate; Wintering:
and West Indies
. Landbirds
Cave Swallow
Blue-gray Gnatcatcher
Gray Catbird
White-eyed Vireo
Northern Parula
Magnolia Warbler
Black-throated Green Warbler
Yellow-throated Warbler

Middle America

Orange-crowned Warbler
Nashville Warbler
Virginia’s Warbler
Colima Warbler

Lucy’s Warbler
Chestnut-sided Warbler
Black-throated Gray Warbler
Townsend’s Warbler
Hermit Warbler
Golden-cheeked Warbler *
Kentucky Warbler
MacGillivray’s Warbler
Wilson’s Warbler
(Red-faced Warbler)
Yellow-breasted Chat
Western Tanager
Black-headed Grosbeak
Blue Grosbeak

Lazuli Bunting

“Texas” Painted Bunting
Chipping Sparrow
Lincoln’s Sparrow
Hooded Oriole

Bullock’s Oriole

Scott’s Oriole

. Waterbirds

Anhinga
White-faced Ibis
Wood Stork
Blue-winged Teal
Cinnamon Teal
Common Moorhen

Middle America

Palm Warbler

Worm-eating Warbler
Swainson’s Warbler

Ovenbird

Hooded Warbler

Indigo Bunting

“Western” Grasshopper Sparrow
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2. Breeding: Temperate; Wintering: Middle America

b.

and West Indies (continued)

Waterbirds
Least Bittern
Green Heron

White Ibis
Forster’s Tern

Breeding Landbirds: Temperate; Wintering: Middle America

and South America

Broad-winged Hawk
Olive-sided Flycatcher
Acadian Flycatcher
Great Crested Flycatcher
Barn Swallow
Swainson’s Thrush
Philadelphia Vireo
Golden-winged Warbler

Tennessee Warbler
Yellow Warbler
Bay-breasted Warbler
Mourning Warbler
Summer Tanager
Rose-breasted Grosbeak
Dickcissel

Orchard Oriole

4. Breeding: Temperate and/or Tropical; Wintering: South

24

Florida and/or West Indies

(Short-tailed Hawk)
(Mangrove Cuckoo)
(Gray Kingbird)
Cape May Warbler

Black-throated Blue Warbler
Prairie Warbler

“Eastern” Painted Bunting
(Shiny Cowbird)

Breeding: Temperate and/or Tropical; Wintering:

South America

. Landbirds

Swallow-tailed Kite
Mississippi Kite
Swainson’s Hawk
Black-billed Cuckoo
Yellow-billed Cuckoo
Common Nighthawk
Chimney Swift
Western Wood-Pewee
Eastern Wood-Pewee
Alder Flycatcher
(Sulphur-bellied Flycatcher)
Eastern Kingbird
Purple Martin

Bank Swallow

Cliff Swallow

Veery

Gray-cheeked Thrush
Red-eyed Vireo
(Yellow-green Vireo)
(Black-whiskered Vireo)
Blackburnian Warbler
Blackpoll Warbler
Cerulean Warbler
(Connecticut Warbler)
Canada Warbler
Scarlet Tanager
Bobolink
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5. Breeding: Temperate and/or Tropical; Wintering:

b.

South America

Waterbirds

American Golden-Plover
Solitary Sandpiper
Upland Sandpiper
Eskimo Curlew *
Hudsonian Godwit

Red Knot
White-rumped Sandpiper
Baird's Sandpiper
Pectoral Sandpiper

Stilt Sandpiper
Buff-breasted Sandpiper

Breeding: Temperate; Wintering:
and West Indies

. Landbirds

Osprey

Merlin

“Arctic” Peregrine Falcon *
Chuck-will’s-widow
Yellow-throated Vireo
Black-and-white Warbler
American Redstart
Prothonotary Warbler
Northern Waterthrush
Louisiana Waterthrush
Common Yellowthroat
Baltimore Oriole

. Waterbirds

Brown Pelican *

Great Egret

Snowy Egret

Little Blue Heron

Tricolored Heron

Reddish Egret

Cattle Egret

Black-crowned Night-Heron
Yellow-crowned Night-Heron

Wilson’s Phalarope
Red-necked Phalarope
(Red Phalarope)
Pomarine Jaeger
Parasitic Jaeger
(Long-tailed Jaeger)
Franklin’s Gull
Sabine’s Gull

(Arctic Tern)
“Interior” Least Tern *
Black Tern

Middle and South America

Roseate Spoonbill
Wood Stork

Purple Gallinule
Black-bellied Plover
Wilson’s Plover
Semipalmated Plover
Black-necked Stilt
Greater Yellowlegs
Lesser Yellowlegs
Spotted Sandpiper
Whimbrel

Ruddy Turnstone
Sanderling
Semipalmated Sandpiper
Western Sandpiper
Least Sandpiper
Short-billed Dowitcher
Laughing Gull
Gull-billed Tern
Caspian Tern

Royal Tern

Sandwich Tern
Common Tern

Black Skimmer
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7. Breeding Landbirds: Southwest U.S. and Mexico; Wintering:
further south into Middle America

(Common Black-Hawk)

Gray Hawk

Zone-tailed Hawk
Aplomado Falcon *
Red-billed Pigeon
White-winged Dove
Groove-billed Ani

Elf Owl

Whip-poor-will

(Broad-billed Hummingbird)

(White-eared Hummingbird)
(Berylline Hummingbird)
Buff-bellied Hummingbird
(Violet-crowned Hummingbird)
Blue-throated Hummingbird
Magnificent Hummingbird
Lucifer Hummingbird

(Elegant Trogon)

Northern Beardless-Tyrannulet

Il. INTRA-NEOTROPICAL MIGRANTS

(most movements within tropical zones, but occasionally
disperses northward into the southern U.S.)

a. Landbirds

(Ruddy Ground-Dove)
(Tamaulipas Crow)
(Clay-colored Robin)
(Rufous-backed Robin)
(Rufous-capped Warbler)
(Flame-colored Tanager)

b. Waterbirds

(Blue-footed Booby)
Magnificent Frigatebird
(“Great White” Heron)
Fulvous Whistling-Duck
Black-bellied Whistling-Duck
(Masked Duck)

(Northern Jacana)

I1l. NEARCTIC-TEMPERATE MIGRANTS

1.

26

Breeding: Temperate; Wintering: southern North Temperate
and northern Neotropics (major shifts between breeding and

non-breeding distributions)

. Landbirds

Northern Harrier
Sharp-shinned Hawk
Cooper’s Hawk
Long-eared Owl
Short-eared Owl
Belted Kingfisher
Yellow-bellied Sapsucker
Red-naped Sapsucker
Williamson’s Sapsucker
Eastern Phoebe

Say’s Phoebe

Tree Swallow

Brown Creeper

Sedge Wren

Marsh Wren

Golden-crowned Kinglet
Ruby-crowned Kinglet
Townsend’s Solitaire
Hermit Thrush
American Pipit

Cedar Waxwing
Yellow-rumped Warbler
Vesper Sparrow
Savannah Sparrow
Swamp Sparrow
White-crowned Sparrow
Western Meadowlark
Brewer’s Blackbird
Cassin’s Finch

Pine Siskin

(Evening Grosbeak)
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1. Breeding: Temperate; Wintering: southern North Temperate
and northern Neotropics (major shifts between breeding and
non-breeding distributions) (continued)

b. Waterbirds
Pied-billed Grebe
Eared Grebe
Western Grebe
Clark’s Grebe
American White Pelican
American Bittern
Great Blue Heron
Green-winged Teal
Northern Pintail
Northern Shoveler
Gadwall
American Wigeon
Canvasback
Redhead
Ring-necked Duck
Lesser Scaup

Bufflehead
Ruddy Duck
Black Rail
Virginia Rail
Sora

Snowy Plover
Piping Plover *
American Avocet
Willet

Marbled Godwit
(Surtbird)
Long-billed Dowitcher
Common Snipe
Ring-billed Gull
(California Gull)
Herring Gull

2. Breeding: Temperate; Wintering: southern North Temperate
and northern Neotropics (minor shift between breeding and

non-breeding distributions)

a. Landbirds
Turkey Vulture
(Northern Goshawk)
Red-tailed Hawk
“Northern” American Kestrel
Mourning Dove
Burrowing Owl
(Northern Saw-whet Owl)
White-throated Swift
“Red-shafted” Northern Flicker
Black Phoebe
Horned Lark
Chihuahuan Raven
Rock Wren
Bewick’s Wren
Eastern Bluebird
Western Bluebird

American Robin
Northern Mockingbird
Loggerhead Shrike
Pine Warbler

Spotted Towhee
Red-winged Blackbird
Eastern Meadowlark
Brown-headed Cowbird
House Finch

Red Crossbill (all types)
Lesser Goldfinch

b. Waterbirds

Mallard
American Coot
Killdeer
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3. Breeding and wintering: Temperate (can include northern
Mexico; major shifts between breeding and non-breeding
distributions)

a. Landbirds b. Waterbirds
Bald Eagle (Red-throated Loon)
“Harlan’s” Red-tailed Hawk (Pacific Loon)
Rough-legged Hawk Common Loon
Golden Eagle (Yellow-billed Loon)
(Lewis’ Woodpecker) Horned Grebe
(Red-breasted Sapsucker) (Red-necked Grebe)
Red-breasted Nuthatch Northern Gannet
Winter Wren Double-crested Cormorant
(Varied Thrush) (Tundra Swan)
(Bohemian Waxwing) (Trumpeter Swan)
(Northern Shrike) Greater White-fronted Goose
American Tree Sparrow Snow Goose
Henslow’s Sparrow Ross’s Goose
Le Conte’s Sparrow (Brant)
Nelson’s Sharp-tailed Sparrow Canada Goose
Fox Sparrow (American Black Duck)
Song Sparrow Greater Scaup
White-throated Sparrow (King Eider)
(Golden-crowned Sparrow) (Harlequin Duck)
Harris’ Sparrow (Oldsquaw)
Dark-eyed Junco (Black Scoter)
Lapland Longspur Surf Scoter
Smith’s Longspur White-winged Scoter
(Snow Bunting) Common Goldeneye
Rusty Blackbird (Barrow’s Goldeneye)
Purple Finch Hooded Merganser
(Common Redpoll) Common Merganser
American Goldfinch Red-breasted Merganser

Yellow Rail

King Rail
Whooping Crane *
(Purple Sandpiper)
Dunlin
Bonaparte’s Gull
(Mew Gull)
(Thayer’s Gull)
(Iceland Gull)
(Western Gull)
(Glaucous Gull)
(Black-legged Kittiwake)
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4. Breeding: Temperate; Wintering: Southwest U.S. and

Northern Mexico (arid temperate)

a. Landbirds Black-chinned Sparrow
Ferruginous Hawk Lark Sparrow
Prairie Falcon Black-throated Sparrow
Common Poorwill Sage Sparrow
Anna’s Hummingbird Lark Bunting
(Costa’s Hummingbird) (Baird’s Sparrow)
Gray Flycatcher McCown'’s Longspur
Mountain Bluebird Chestnut-collared Longspur
Sage Thrasher Yellow-headed Blackbird
Sprague’s Pipit (Lawrence’s Goldfinch)
Phainopepla
Gray Vireo b. Waterbirds
Green-tailed Towhee Sandhill Crane
Cassin’s Sparrow Mountain Plover
Clay-colored Sparrow Long-billed Curlew
Brewer’s Sparrow

5. Breeding and wintering: Temperate (including northern

Mexico; minor shift between breeding and non-breeding
distributions)

a. Landbirds b. Waterbirds
Red-shouldered Hawk Glossy Ibis
(Snowy Owl) Wood Duck
Red-headed Woodpecker American Woodcock
“Yellow-shafted” Northern Flicker (Great Black-backed Gull)
Blue Jay
American Crow
Fish Crow

Brown Thrasher
Eastern Towhee
Bachman’s Sparrow
Field Sparrow
Seaside Sparrow
Common Grackle
(Pine Grosbeak)

(White-winged Crossbill) /\
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IV. NEARCTIC-PALEARCTIC/
PANTROPICAL MIGRANTS

1. Breeding Waterbirds: Arctic/Alaska; Wintering: Tropical
Pacific Islands
(Wandering Tattler)

2. Breeding Landbirds: Arctic/Alaska; Wintering: Eastern
Hemisphere and/or Alaska away from breeding sites
(Northern Wheatear)

3. Breeding Waterbirds: West Indies; Non-breeding:
Disperses northward
(Black-capped Petrel) (Audubon’s Shearwater)

4. Breeding Waterbirds: Southern Hemisphere; Non-breeding:

Disperses northward

(Greater Shearwater) (Wilson’s Storm-Petrel)
(Sooty Shearwater)

5. Breeding Waterbirds: Eurasia (Eastern Atlantic);
Non-breeding: Disperses west and east

(Cory’s Shearwater) (Little Gull)
(Manx Shearwater) (Black-headed Gull)
(Eurasian Wigeon) (Lesser Black-backed Gull)

6. Breeding Waterbirds: Pantropical; Non-breeding:
Disperses northward

(Audubon’s Shearwater) (Roseate Tern)
(Band-rumped Storm-Petrel) (Bridled Tern)
(Red-billed Tropicbird) (Sooty Tern)
(Masked Booby) (Brown Noddy)
(Brown Booby) (Black Noddy)

(Red-footed Booby)

7. Breeding Waterbirds: Gulf of California; Non-breeding:
Disperses northward

(Heerman’s Gull) (Elegant Tern)
(Yellow-footed Gull)
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8.

Resident species in both Nearctic and Neotropical
Zoogeographic Regions (“resident” includes species with
movements within their breeding range)

. Landbirds Tufted Titmouse
Black Vulture Bushtit
Wild Turkey White-breasted Nuthatch
Northern Bobwhite Pygmy Nuthatch
Barn Owl Canyon Wren
Eastern Screech-Owl Carolina Wren
Western Screech-Owl (American Dipper)
Great Horned Owl Hutton’s Vireo
(Northern Pygmy-Owl) Northern Cardinal
(Spotted Owl) Great-tailed Grackle
Barred Owl
Acorn Woodpecker b. Waterbirds
Hairy Woodpecker Mottled Duck
Western Scrub-Jay Clapper Rail
Steller’s Jay American Oystercatcher

Common Raven

Resident species or subspecies found primarily within
Nearctic Zoogeographic Region

“Southeastern” American Kestrel
“Attwater’s” Greater Prairie-Chicken *
Lesser Prairie-Chicken
Red-bellied Woodpecker
Downy Woodpecker
Red-cockaded Woodpecker *
Pileated Woodpecker
(Pinyon Jay)

(Clark’s Nutcracker)
(Black-billed Magpie)
(Black-capped Chickadee)
Carolina Chickadee
Mountain Chickadee
Juniper Titmouse
Brown-headed Nuthatch
Boat-tailed Grackle
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10. Resident species within southern North Temperate and
Neotropical Zoogeographic Region

11.

32

. Landbirds

Hook-billed Kite
White-tailed Kite
(Snail Kite)

“Northern” Sharp-shinned Hawk

Harris’s Hawk

Broad-winged Hawk'

(Short-tailed Hawk)
White-tailed Hawk

Crested Caracara
Plain Chachalaca
Montezuma Quail
Inca Dove

Common Ground-Dove

White-tipped Dove

(Mangrove Cuckoo)
Ferruginous Pygmy-Owl

Common Pauraque

" not nesting in tropics

Ringed Kingfisher

Green Kingfisher
Golden-fronted Woodpecker
Ladder-backed Woodpecker
Great Kiskadee

Green Jay

Brown Jay

Mexican Jay

Long-billed Thrasher

Olive Sparrow
White-collared Seedeater
(Yellow-eyed Junco)
Altamira Oriole

Audubon’s Oriole

b. Waterbirds

Least Grebe
Neotropic Cormorant

Resident landbird species centered in Southwest U.S. and

Northern Mexico

Scaled Quail
Gambel’s Quail

Greater Roadrunner

Verdin
Cactus Wren

Black-tailed Gnatcatcher

LEGEND:

ik

(species)

Curve-billed Thrasher
Crissal Thrasher
Pyrrhuloxia

Canyon Towhee
Rufous-crowned Sparrow

endangered species/subspecies

species in parentheses are considered
either very rare and local in Texas or as
a vagrant in Texas
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TRANS-GULF MIGRANTS

Defined as those bird species that cross the Gulf of Mexico from the Yucatan
Peninsula to the U. S. Gulf Coast (Texas to Florida). Trans-Gulf migration is
characteristic of the following species, but does not exclude the possibility of
some circum-Gulf passage either. Bird migration is not black or white. In the
biological world there are rules, but there are always exceptions. This is not a

complete list.

Chimney Swift
Ruby-throated Hummingbird
Belted Kingfisher
Yellow-bellied Sapsucker
Black-billed Cuckoo
Yellow-billed Cuckoo
Common Nighthawk
Chuck-will’s-widow
Whip-poor-will
Olive-sided Flycatcher
Eastern Wood-Pewee
Eastern Phoebe

Great Crested Flycatcher
Eastern Kingbird
Western Kingbird
Scissor-tailed Flycatcher
White-eyed Vireo
Blue-headed Vireo
Yellow-throated Vireo
Warbling Vireo
Philadelphia Vireo
Red-eyed Vireo

Purple Martin

Barn Swallow

Cliff Swallow

House Wren

Marsh Wren

Veery

Gray-cheeked Thrush
Swainson’s Thrush
Hermit Thrush

Wood Thrush

Gray Catbird

Cedar Waxwing
Blue-winged Warbler
Golden-winged Warbler
Tennessee Warbler
Nashville Warbler

Northern Parula

Yellow Warbler
Chestnut-sided Warbler
Magnolia Warbler

Cape May Warbler
Black-throated Blue Warbler
Yellow-rumped Warbler
Black-throated Green Warbler
Blackburnian Warbler
Yellow-throated Warbler
Prairie Warbler

Palm Warbler
Bay-breasted Warbler
Blackpoll Warbler
Cerulean Warbler
Black-and-white Warbler
American Redstart
Prothonotary Warbler
Worm-eating Warbler
Swainson’s Warbler
Ovenbird

Northern Waterthrush
Louisiana Waterthrush
Kentucky Warbler
Common Yellowthroat
Hooded Warbler
Yellow-breasted Chat
Summer Tanager
Scarlet Tanager
Rose-breasted Grosbeak
Blue Grosbeak
Dickcissel

Bobolink

Orchard Oriole
Baltimore Oriole
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CIRCUM-GULF MIGRANTS

Defined as those bird species that generally migrate by “hugging” the
coastline from Mexico through Texas in spring and the reverse in fall (usually
do not cross Gulf waters). Again, bird migration is not black or white. This
list is meant as a tool, not a rule. This is not a complete list.

34

Turkey Vulture
Swallow-tailed Kite
Mississippi Kite
Northern Harrier
Sharp-shinned Hawk
Cooper’s Hawk
Broad-winged Hawk
Yellow-bellied Flycatcher
Least Flycatcher

Tree Swallow

Bank Swallow
Ruby-crowned Kinglet

Blue-gray Gnatcatcher
American Pipit
Orange-crowned Warbler
Mourning Warbler
Wilson’s Warbler
Canada Warbler
Chipping Sparrow
Vesper Sparrow
Savannah Sparrow
Swamp Sparrow
Indigo Bunting
Painted Bunting
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SEASONAL BIRD USE OF CANOPY GAPS IN A
BOTTOMLAND FOREST

LIESSA T. BOWEN,' CHRISTOPHER E. MOORMAN,!* AND JOHN C. KILGO?

ABSTRACT.—Bird use of small canopy gaps within mature forests has not been well studied, particularly
across multiple seasons. We investigated seasonal differences in bird use of gap and forest habitat within a
bottomland hardwood forest in the Upper Coastal Plain of South Carolina. Gaps were 0.13- to 0.5-ha, 7- to 8-
year-old group-selection timber harvest openings. Our study occurred during four bird-use periods (spring mi-
gration, breeding, postbreeding, and fall migration) in 2001 and 2002. We used plot counts and mist netting to
estimate bird abundance in canopy gaps and surrounding mature forest habitats. Using both survey methods, we
observed more birds, including forest-interior species, forest-edge species, field-edge species, and several indi-
vidual species in canopy gap and gap-edge habitats than in surrounding mature forest during all periods. Inter-
actions between period and habitat type often were significant in models, suggesting a seasonal shift in habitat
use. Bird activity generally shifted between the interior of canopy gaps and the immediate gap edge, but many
species increased their use of forested habitat during the breeding period. This suggests that many species of
birds selectively choose gap and gap-edge habitat over surrounding mature forest during the non-breeding period.
Creation of small canopy gaps within a mature forest may increase local bird species richness. The reasons for
increased bird activity in gaps remain unclear. Received 8 August 2005. Accepted 12 July 2006.

Many species of birds, including several Moorman and Guynn 2001). Forest canopy
species of conservation concern that breed in  gaps may be used differently throughout the
mature forests, require some amount of forest year, depending on the availability of protec-
disturbance to create ideal habitat (Hunter et tive cover, desirable nesting habitat, or suit-
al. 2001). One type of disturbance common in  able prey items (Robinson and Holmes 1982,
mature forests occurs when trees fall from fire,  Willson et al. 1982, Blake and Hoppes 1986).
i.ce, wind,. or insect damage creating small During migration, birds pass through unfa-
light gaps in the forest canopy. Such gaps pro-  mijliar habitats and tend not to spend much
vide microclimates and habitat patches that (jme in any one location (Moore et al. 1993).
lead to a unique assortment of gap-associated  Hgbitat selection during these periods may be
flora and fz.luna (Watt 1947, Canham et al.  jhflyenced by available food resources, com-
1990), and increase the heterogeneity of veg-  petition with other species, and risk of pre-
etation structure in the .forest. Canopy gaps  ({ation (Petit 2000). During the breeding pe-
created by small-scale timber harvest opera- i, birds require habitat with suitable nesting
tions may mimic these natural disturbances. sites. Birds that breed in early successional

Blrds select habitat based largely upon veg- habitats, including Common Yellowthroat and
etation structure (Holmes et {11. 1979), and Indigo Bunting (scientific names in Appen-
some may prefer eaﬂy successi onal gap hab- dix), use regenerating canopy gaps for nesting
itat based on the unique qualities of the veg- .

. . (Moorman and Guynn 2001). During the post-
etation (e.g., dense foliage, well-developed . .
. . breeding period, adults may select densely
herb and shrub layer). Several bird species . : . .
vegetated habitats as refugia while molting

seem to prefer small-scale canopy gap open- .
ings to mature forested habitat during migra- (Vega Rivera et, al. 1999), and young may
seek the protective cover from predators of-

tion or the breeding period (Martin and Karr

1986, Germaine et al. 1997, Kilgo et al. 1999, fered by gaps (Anders et al. 1998, Vega Ri-
vera et al. 1998), as each group is particularly

! Department of Forestry and Environmental Re-  Vulnerable at that time.

sources, Campus Box 8003, North Carolina State Uni- Seasonal variation in the use of artificial,

versity, Raleigh, NC 27695, USA. . small-scale disturbances by birds within ma-
2 Southern. Research Station, USDA Forest Service- ture forests has not been well studied, and no

Savannah River, P. O. Box 700, New Ellenton, SC R

29809. USA. research has systematically addressed the rel-
3 Corresponding author; e-mail: ative use of gap habitat throughout the grow-

chris_-moorman@ncsu.edu ing season, beginning with spring migration
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and ending with fall migration. Our goal was
to examine relative use of gap and forest hab-
itat by birds through four periods (spring,
breeding, postbreeding, and fall) within a bot-
tomland hardwood forest to provide a more
comprehensive assessment of the response of
forest birds to canopy gaps. We hypothesized
that relative bird use of gaps would be highest
during the non-breeding period when dense
vegetative cover is important to dispersing
and migrating individuals.

METHODS

Study Area.—We studied birds during 2001
and 2002 at the Savannah River Site (33° 09’
N, 81°40" W), a 78,000-ha National Environ-
mental Research Park owned and operated by
the U.S. Department of Energy. Our study site
was a mature stand of bottomland hardwoods
approximately 120 ha in size in Barnwell
County in the Upper Coastal Plain of South
Carolina. We surveyed birds in 12 group-se-
lection gaps harvested in December 1994 and
in the mature forest adjacent to gaps. Gaps
were of three sizes (0.13, 0.26, and 0.50 ha)
with four replicates of each size. It is within
this size range that previous research has iden-
tified a threshold in response by breeding
(Moorman and Guynn 2001) and fall migrant
birds (Kilgo et al. 1999). The mature forest
canopy was dominated by laurel oak (Quercus
laurifolia), cherrybark oak (Q. falcata var. pa-
godaefolia), sweetgum (Liquidambar styraci-
flua), and loblolly pine (Pinus taeda). The
midstory was poorly developed, consisting
primarily of red mulberry (Morus rubra),
ironwood (Carpinus carolinianus), and Amer-
ican holly (Ilex opaca). The understory was
dominated by dwarf palmetto (Sabal minor)
and switchcane (Arundinaria gigantea). Veg-
etation in the gaps was approximately 1-8 m
in height and was dominated by regenerating
trees (primarily sweetgum, loblolly pine, syc-
amore [Platanus occidentalis], green ash
[Fraxinus pennsylvanica], oaks, and black
willow [Salix nigra]), and dense stands of
blackberry (Rubus spp.), dwarf palmetto, and
switchcane.

Bird Surveys.—We surveyed birds each
year during four avian activity periods: spring
migration (25 Mar through 15 May), breeding
(16 May through 30 Jun), postbreeding (1 Jul
through 31 Aug), and fall migration (1 Sep

through 18 Oct). These beginning and ending
dates are estimates of biologically meaningful
periods, but each overlaps extensively with
the other. Although many individuals initiated
breeding on our study area before 16 May,
transient species that breed to the north con-
tinued to migrate through South Carolina until
mid-May. Similarly, some individuals migrat-
ed from or through our study area before 1
September, but the bulk of fall migration oc-
curred after 1 September.

Plot counts were conducted within each of
the 12 experimental gaps and within 12 for-
ested control plots of equivalent size. The 12
forested control plots were randomly placed a
minimum of 100 m from the nearest gap cen-
ter within the mature forest surrounding the
study gaps. The forest plot perimeters were
flagged so that observers could easily identify
plot boundaries. Each of the 24 plots was vis-
ited three times during each period and counts
were averaged over the three visits. For ap-
proximately one half of the plot counts and
equally distributed across treatment types, two
observers walked slowly around the perimeter
of each plot, recording all birds seen and
heard. When the observers met on the oppo-
site side of the plot, they compared observa-
tions and agreed upon a total number for each
bird species observed within the gap-edge
habitat. When only one observer was avail-
able, the single observer walked slowly
around the entire plot. At both forest and gap
plots, birds observed within the actual plot
and at the immediate edge (0—10 m from the
bole line or flagged boundary into the forest)
were included in the count. Surveys varied
widely in length (15 to 45 min); larger plots
and plots with more bird activity took longer
to survey. The percentage of gap habitat in
plot counts increased as gap size increased.
However, the effect of gap size on bird use
was not significant (P > 0.05) and we did not
include the variable in our models.

At each of the 12 study gaps, we placed
three constant effort mist-net stations along a
line emanating southward from the gap center:
one at the approximate gap center, one at the
gap edge perpendicular to and bisecting the
tree line, and one 50 m into the surrounding
forest. The interior gap mist net was a proxy
for gap abundance, the gap-edge net was a
proxy for edge abundance, and the 50-m-into-
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the-forest net was a proxy for forest abun-
dance. During the spring migration, post-
breeding, and fall migration periods, netting
was conducted once each week at each gap,
rotating among gaps on a regular weekly
schedule. During the breeding period, nets
were operated once every 2 weeks because
birds tend to remain fairly stationary during
this period. Nets were opened at first light and
operated for 4-6 hrs, depending on daily
weather conditions. Netting was not conduct-
ed when wind exceeded 16 km/hr or during
steady rainfall. Nets were 12 m long X 3 m
tall, with 30-mm mesh. Captured birds were
classified to age and gender (Pyle 1997),
weighed, and banded with a federal aluminum
leg band. We operated mist nets for a total of
7,669 net hrs over the 2 years of the study.

Mist-net surveys and plot counts were not
meant to be directly comparable, but rather
separate, distinct measures of bird use of gap
and adjacent forest habitat in each of four
bird-use periods. Plot counts at gap sites in-
cluded both gap and edge habitat, so the per-
centage of bird use of gap per se versus the
first 10 m of forest (i.e., the edge) could not
be measured seasonally as it could for mist-
net captures. We chose not to note whether
birds specifically were recorded in the 10-m
outer band of gap and control plot counts be-
cause birds often moved back and forth across
the boundary as they foraged. Additionally,
we were most interested in bird use of gap-
edge habitat compared to an equal size area
of mature forest. Finally, forest mist-net sta-
tions were not placed with control plot count
circles because the best location (i.e., at least
100 m from the nearest gap center) for plot
counts frequently did not lie along the south-
ward emanating mist-net transect. Mist nets
and plot counts each have their limitations,
but the combined use of the two sampling
techniques allowed us to more comprehen-
sively measure bird use of the gaps and ad-
jacent mature forest.

Statistical Analyses.—We used a linear
mixed model (PROC MIXED, SAS Institute,
Inc. 1990) to perform repeated measures AN-
OVA comparing the effects of habitat type,
period, and the interaction between habitat
and period on bird abundance. We used mean
birds per ha as the dependent variable for plot
count analyses and mean captures per 100 net

hrs as the dependent variable for mist-netting
analyses. For plot count data analysis, habitats
included gap-edge and forest; for mist-netting
data analysis, habitats included gap, edge, and
forest. We considered habitat type and period
as fixed effects, with habitat type as a split
plot factor and period as the repeated measure.
We used the test for the habitat X period in-
teraction to assess whether habitat use was
consistent across periods (i.e., an interaction
between the two variables indicated that rel-
ative use of the habitats differed among the
periods). Significant interactions generally
were the result of varying extents of differ-
ences among gap, edge, and forest use but in
a consistent direction across periods. We in-
terpreted period and habitat effects separately
even when there was an interaction between
the two variables. Years were not significant
(P > 0.05) in any model and were pooled in
the final analyses. These pooled data are rep-
resented in tables and figures.

We assigned birds to habitat-use groups
(Appendix): (1) all birds, (2) forest-interior
species, (3) forest-edge species, and (4) field-
edge species (Ehrlich et al. 1988, Hamel
1992). We analyzed mist-netting captures and
plot count detections for each group. Individ-
ual species were chosen for analysis if they
accounted for at least 80 detections over both
years for plot counts (Blue-gray Gnatcatcher,
Carolina Wren, Tufted Titmouse, Northern
Cardinal, Northern Parula, and White-eyed
Vireo) or at least 80 captures over both years
for mist netting (Black-throated Blue Warbler,
Carolina Wren, Hooded Warbler, Kentucky
Warbler, Northern Cardinal, and White-eyed
Vireo). We included species that bred at our
study site and transient migrants that bred to
the north in our analyses. Birds considered
winter residents, present only in early spring
or late fall, were not included.

RESULTS

Plot Counts.—From April through October
in 2001 and 2002, we counted 1,711 individ-
uals representing 70 species in gap-edge hab-
itat and 38 species in forest habitat. We de-
tected more individuals in the gaps than in the
surrounding forest during all periods for all
bird groups and individual species analyzed
(Table 1, Fig. 1). The abundance of forest-
interior birds, field-edge birds, Blue-gray
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TABLE 1.

Effects of period (spring migration, breeding, postbreeding, fall migration), habitat (gap-edge and

forest), and the period X habitat interaction (ANOVA) on abundance of bird species/groups detected on plot
counts of gaps and forest areas in a bottomland hardwood forest in South Carolina, 2001-2002.

Period

Habitat Period X habitat

Species or group F df P F df P F df P
All birds 1.00 3,162 0.40 49.71 1,22 <0.001 0.66 3,162 0.58
Forest interior species 494 3,162 0.003 24.05 1,22 <0.001 0.83 3,162 0.48
Forest-edge species 2.10 3,162 0.10 60.16 1,22 <0.001 0.50 3,162 0.68
Field-edge species 27.55 3,162  <0.001 85.05 1,22 <0.001 2790 3,162 <0.001
Blue-gray Gnatcatcher 14.08 3,162  <0.001 42.82 1,22 <0.001 5.80 3,162 0.001
Carolina Wren 944 3,162  <0.001 83.17 1,22 <0.001 1.76 3,162 0.16
Tufted Titmouse 12.78 3,162  <0.001 18.70 1,22 <0.001 222 3,162 0.088
Northern Cardinal 4.60 3,162 0.004 3276 1,22 <0.001 0.60 3,162 0.61
Northern Parula 9.63 3,162 <0.001 1943 1,22 <0.001 2.65 3,162 0.052
White-eyed Vireo 1.82 3,162 0.15 30.56 1,22 <0.001 1.49 3,162 0.22

Gnatcatcher, Carolina Wren, Tufted Titmouse,
Northern Cardinal, and Northern Parula dif-
fered among periods, but no consistent pat-
terns were evident, as seasonal use varied con-
siderably by species or group (Table 1, Fig.
D).

Interactions between period and habitat
type existed for field-edge birds, Blue-gray
Gnatcatcher, and Northern Parula (Table 1).
Field-edge birds were detected most often
during spring and fall migration and primarily
in gap-edge habitat (Fig. 1). The greatest pro-
portion of forest detections of field-edge birds
occurred during the postbreeding period. The
Blue-gray Gnatcatcher was most abundant in
gap-edge habitat during all periods, but forest
detections decreased to almost zero during fall
migration (Fig. 1). Northern Parula used both
gap-edge and forest habitat during spring mi-
gration and the breeding period, but almost all
detections were in gap-edge during the post-
breeding period and fall migration (Fig. 1).

Mist Netting.—From April through October
in 2001 and 2002, we captured 1,476 birds
representing 56 species. We captured 55 spe-
cies in gap and edge habitat, and 26 species in
forest habitat across all periods. We captured
more individuals in the gaps and at their edges
than in the surrounding forest during all pe-
riods for all bird groups and individual species
except the Carolina Wren, which was captured
more frequently at edge or forest habitats than
gaps during all periods (Table 2, Fig. 2). Num-
ber of captures differed among periods for all
groups and species analyzed except Kentucky
Warbler and Northern Cardinal, with most

groups being most frequently captured during
spring migration (Table 2, Fig. 2).

There was an interaction between period
and habitat type, indicating a seasonal shift in
habitat use, for all birds, forest-interior birds,
forest-edge birds, field-edge birds, Black-
throated Blue Warbler, Carolina Wren, Hood-
ed Warbler, Kentucky Warbler, and White-
eyed Vireo (Table 2). Some species (e.g., for-
est-interior specialists and Kentucky Warbler)
shifted from gap during spring migration to
edge during the breeding period and back to
gap habitat after the breeding period (Fig. 3).
Forest-edge birds were most abundant in the
gap habitat during spring and fall migration,
but both gap and edge were used equally dur-
ing the breeding and postbreeding periods. To-
tal mist-net captures tended to shift slightly
between gap and edge habitat (gap during
spring and fall migratory periods, edge during
breeding and postbreeding), with forest cap-
tures representing just a small proportion of
captures during each period. The highest pro-
portion of forest captures, however, occurred
during the breeding period (Fig. 3). Forest-
interior birds, forest-edge birds, Carolina
Wren, and Hooded Warbler used forested hab-
itat most during the breeding period (Fig. 3).

DISCUSSION

We observed and captured more birds in
gap and gap-edge habitat than in the surround-
ing mature forest during all bird-use periods.
Generally, bird detections in edge habitat were
more similar to detections in gap habitat than
mature forest habitat. The Carolina Wren was
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FIG. 1. Seasonal plot counts (mean birds/ha) for gap-edge (open bars) and forest habitats (filled bars), with
standard error bars (2001 and 2002 in South Carolina). (A) all birds, (B) forest-interior species, (C) forest-edge
species, (D) field-edge species, (E) Blue-gray Gnatcatcher, (F) Carolina Wren, (G) Tufted Titmouse, (H) Northern
Cardinal, (I) Northern Parula, and (J) White-eyed Vireo.

Page 225 of 790



8

\S}

Effects of period (spring migration, breeding, postbreeding, fall migration), habitat (gap, edge, forest), and the period X habitat interaction (ANOVA)

TABLE 2.
on the number of mist-net captures for bird species/groups in a bottomland hardwood forest in South Carolina, 2001-2002.

Period X habitat

Habitat

Period

df
6,33

df
2,33

df
3,33

Species or group

THE WILSON JOURNAL OF ORNITHOLOGY ¢ Vol. 119, No. 1, March 2007

<0.001
<0.001

16.05
6.82
4.06
7.37
3.59

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

43.99
19.62
22.45
21.38
17.91

<0.001
<0.001
<0.001
<0.001

36.93

All birds

6,33
6,33
6,33
2,66

2,33
2,33
2,33
2,66

3,33

21.87
15.27
36.94

Forest-interior species
Forest-edge species
Field-edge species

0.004
<0.001

3,33

3,33
1,66

033
0.076

0.005

8.64
3.85
6.86
2.27
2.25
5.05

Black-throated Blue Warbler

Carolina Wren

6,132
6,132
4,99

1.96
1.96
5.50

2,132
2,132
2,99

9.64
14.73

0.011
<0.001

3,132
3,132
2,99

0.075
<0.001

Hooded Warbler

7.70
12.65
22.86

0.11

Kentucky Warbler

1.01 6,132 0.42
6,132

1.83

2,132
2,132

0.085

3,132
3,132

Northern Cardinal

0.098

0.002

White-eyed Vireo

the only species to show a distinct forest/edge
preference, based on mist-netting captures.
Other studies have reported more bird activity
in early successional habitats than mature for-
est, including migrating foliage gleaning in-
sectivores (Willson et al. 1982, Blake and
Hoppes 1986, Martin and Karr 1986, Kilgo et
al. 1999), breeding birds (Smith and Dallman
1996, Germaine et al. 1997, King et al. 2001,
Moorman and Guynn 2001), and postbreeding
birds (Anders et al. 1998; Vega Rivera et al.
1998, 1999, 2003; Pagen et al. 2000). Mi-
grating birds also may prefer forest-edge hab-
itat to forest-interior habitat during fall migra-
tion (Rodewald and Brittingham 2002). Other
researchers have found that individual species,
including Hooded Warbler (Annand and
Thompson 1997, Robinson and Robinson
1999), Carolina Wren (Robinson and Robin-
son 1999, Moorman and Guynn 2001), and
White-eyed Vireo (Robinson and Robinson
1999, Moorman and Guynn 2001) use regen-
erating group-selection openings more than
mature forest during the breeding period.
Hooded Warblers nest (Moorman et al. 2002)
and forage (Kilgo 2005) in the mature forest
understory on our site, but often were seen
foraging in the gap habitat during all periods,
and with young in gap habitat during the post-
breeding period (LTB, pers. obs.).

It is possible that we captured more birds
in gap habitat than forest habitat because of
differences in habitat structure (Remsen and
Good 1996). Birds using the low vegetation
within the gaps were more available for sam-
pling with a 3-m tall net than birds in the ma-
ture forest. However, our plot counts corrob-
orated our mist-net data; they sampled both
the understory and canopy, and also detected
more birds using gap habitat than mature-for-
est habitat. Plot counts included birds using
the immediate edge of gaps, a mix of habitat
types and vegetation structures, which may
have attracted forest-interior birds more than
the actual gap center. Ease of detection of
birds in gaps during plot counts likely was
lower than in the forest because of the dense
vegetation in the gaps and our estimates of
bird use of gaps may be conservative.

While most birds used gap and edge habitat
more than forested habitat during all periods,
we also detected a seasonal shift in habitat use
for several groups, as evidenced by interac-
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FIG. 2. Mean bird captures/100 net hrs for each habitat and period with standard error bars (2001 and 2002
in South Carolina). (A) all birds, (B) forest-interior species, (C) forest-edge species, (D) field-edge species, (E)
Black-throated Blue Warbler, (F) Carolina Wren, (G) Hooded Warbler, (H) Kentucky Warbler, (I) Northern
Cardinal, and (J) White-eyed Vireo.
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FIG. 3. Percent of mist-net captures per period occurring in each habitat type (gap, edge, forest) in a
bottomland forest (2001 and 2002 in South Carolina). (A) all birds, (B) forest-interior species, (C) forest-edge
species, (D) field-edge species, (E) Black-throated Blue Warbler, (F) Carolina Wren, (G) Hooded Warbler, (H)
Kentucky Warbler, (I) Northern Cardinal, and (J) White-eyed Vireo.

tions between period and habitat; the relative  spring and fall migration, while use of forest-
proportions of gap, edge, and forest captures ed habitat tended to be greatest during the
varied among periods. Generally, bird use of breeding period and lowest during the migra-
gap and edge habitats was highest during tory periods. Other research has documented
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seasonal shifts in habitat use between the
breeding and postbreeding periods, particular-
ly as fledgling birds moved from forested hab-
itat into early- and mid-successional habitats
(Anders et al. 1998; Vega Rivera et al. 1998,
2003; Pagen et al. 2000), possibly in search
of greater cover or more abundant food re-
sources. Regenerating forest canopy gaps may
provide a necessary habitat type for birds dur-
ing seasons of increased mobility.

Gap interiors were not only densely vege-
tated, but also contained early successional
fruiting species (e.g., winged sumac [Rhus co-
pallina] and blackberry), while other fruiting
species such as poison ivy (Toxicodendron
radicans) and hawthorn (Crataegus spp.)
were common at the immediate gap edge
(LTB, pers. obs.). We observed omnivorous
birds eating fruits in gaps, including American
beautyberry (Callicarpa americana), flower-
ing dogwood (Cornus florida), grape (Vitis
sp.), hawthorn, poison ivy, and winged sumac
(LTB, pers. obs.). Fruit typically is most abun-
dant from late summer through early fall
(McCarty et al. 2002). Willson et al. (1982)
reported that avian frugivores preferentially
visited natural forest openings during migra-
tory periods, even when these gaps provided
no more fruit than surrounding forest habitat.
We did not, however, find a corresponding
shift in habitat use for omnivorous species
such as Northern Cardinal, suggesting that
birds were meeting their nutritional needs
without closely following seasonal fruit avail-
ability.

Birds used regenerating canopy gaps more
than mature forested habitat during all peri-
ods. Bird habitat use shifted slightly from
gaps during spring migration to forest during
the breeding period, then back to gaps during
the postbreeding period and fall migration.
Reasons for these habitat selections and sea-
sonal shifts, however, remain speculative. It is
possible that omnivorous birds use canopy
gaps more during periods of high fruit avail-
ability, as canopy gaps are known for their
high fruit abundance (Levey 1990). However,
fruit production within our canopy gaps was
relatively low and highly seasonal, with no
fruit available during spring, one of the peri-
ods of highest bird use. We suspect birds may
select regenerating canopy gaps for the pro-
tection offered by these densely vegetated ar-

eas, particularly during periods of vulnerabil-
ity, such as during migration when birds move
through unfamiliar areas and during the post-
fledging period when young are more vulner-
able to predators. Alternatively, birds could be
tracking seasonal changes in the abundance of
arthropod food resources, if the relative abun-
dance of arthropods in gaps and forest habitat
changes through the year. Additional work is
needed to assess the relative importance of
vegetation structure and arthropod abundance
in affecting seasonal avian habitat use in
southeastern forests.

The creation of 0.13- to 0.5-ha canopy gaps
can increase habitat diversity within mature
bottomland hardwood forest, thereby attract-
ing a greater number of foraging, breeding,
and migrating birds. This practice may be par-
ticularly beneficial in stands with a sparse un-
derstory because of dense canopy closure, a
condition common to the mid-successional
forests that dominate the southeastern United
States. Our gaps did not impact reproductive
success of Hooded Warblers nesting in the
surrounding forest (Moorman et al. 2002),
probably because of the extensive amount of
forest cover in the landscape (i.e., the extent
of forest fragmentation is low). Further, Rob-
inson and Robinson (1999) noted that long-
term effects of small-scale canopy gaps on the
forest bird community are unlikely because
the regenerating forest matures and returns to
pre-harvest conditions in a relatively short
time. When the gaps we studied were 2-5
years old (Kilgo et al. 1999, Moorman and
Guynn 2001), their contrast with the surround-
ing forest, in terms of vegetation height and
structure, was dramatic. During the current
study, the gaps were 7-8 years old and the
contrast was beginning to blur, with many
gaps more closely resembling the surrounding
forest than 3-year-old gaps; some saplings ex-
ceeded 10 m in height.

Group-selection timber harvest could allow
generation of income concurrent with an in-
crease in habitat diversity, especially in forests
where rates of natural canopy-gap creation
have been altered by prior human disturbance
(e.g., fire suppression, even-aged timber har-
vest, altered flooding regimes). Pashley and
Barrow (1993) recommended a management
regime that mimics natural disturbance to
maintain habitat heterogeneity. Our results
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highlight the importance of this recommen-
dation, as birds used both forested and early
successional habitat at different times during
the year.
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TAPPENDIX. Observed bird species and their habitat group associations. Species included were detected by
plot counts or mist-netting at least once (South Carolina, 2001-2002).

Species Scientific name Habitat group
Turkey Vulture Cathartes aura field edge
Red-shouldered Hawk Buteo lineatus forest edge
Mourning Dove Zenaida macroura field edge

Yellow-billed Cuckoo
Barred Owl

Ruby-throated Hummingbird

Red-headed Woodpecker
Red-bellied Woodpecker
Downy Woodpecker
Hairy Woodpecker
Northern Flicker
Pileated Woodpecker
Eastern Wood-Pewee
Acadian Flycatcher
Eastern Phoebe

Great Crested Flycatcher
‘White-eyed Vireo
Yellow-throated Vireo
Blue-headed Vireo
Red-eyed Vireo

Blue Jay

American Crow

Fish Crow

Carolina Chickadee
Tufted Titmouse
White-breasted Nuthatch
Brown-headed Nuthatch
Carolina Wren
Blue-gray Gnatcatcher
Veery

Gray-cheeked Thrush
Bicknell’s Thrush
Swainson’s Thrush
Hermit Thrush

Wood Thrush

Gray Catbird

Brown Thrasher

Coccyzus americanus
Strix varia
Archilochus colubris

Melanerpes erythrocephalus

Melanerpes carolinus
Picoides pubescens
Picoides villosus
Colaptes auratus
Dryocopus pileatus
Contopus virens
Empidonax virescens
Sayornis phoebe
Myiarchus crinitus
Vireo griseus

Vireo flavifrons

Vireo solitarius

Vireo olivaceus
Cyanocitta cristata
Corvus brachyrhynchos
Corvus ossifragus
Poecile carolinensis
Baeolophus bicolor
Sitta carolinensis

Sitta pusilla
Thryothorus ludovicianus
Polioptila caerulea
Catharus fuscescens
Catharus minimus
Catharus bicknelli
Catharus ustulatus
Catharus guttatus
Hylocichla mustelina
Dumetella carolinensis
Toxostoma rufum

forest edge
forest interior
forest edge
forest edge
forest edge
forest edge
forest interior
forest edge
forest interior
forest edge
forest interior
forest edge
forest edge
forest edge
forest edge
forest interior
forest interior
forest edge
forest edge
forest edge
forest edge
forest edge
forest edge
forest edge
forest edge
forest edge
forest interior
forest interior
forest interior
forest interior
forest interior
forest interior
field edge
field edge
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APPENDIX. Continued.

Species

Scientific name

Habitat group

Blue-winged Warbler
Golden-Winged Warbler
Northern Parula
Chestnut-sided Warbler
Magnolia Warbler
Black-throated Blue Warbler
Yellow-rumped Warbler
Black-throated Green Warbler
Pine Warbler

Prairie Warbler
Black-and-white Warbler
American Redstart
Worm-eating Warbler
Swainson’s Warbler
Ovenbird

Northern Waterthrush
Louisiana Waterthrush
Kentucky Warbler
Common Yellowthroat
Hooded Warbler

Canada Warbler
Yellow-breasted Chat
Summer Tanager

Scarlet Tanager

Eastern Towhee
Northern Cardinal
Rose-breasted Grosbeak
Indigo Bunting
Common Grackle
Brown-headed Cowbird

Vermivora pinus
Vermivora chrysoptera
Parula americana
Dendroica pensylvanica
Dendroica magnolia
Dendroica caerulescens
Dendroica coronata
Dendroica virens
Dendroica pinus
Dendroica discolor
Mpniotilta varia
Setophaga ruticilla
Helmitheros vermivorum
Limnothlypis swainsonii
Seiurus aurocapilla
Seiurus noveboracensis
Seiurus motacilla
Oporornis formosus
Geothlypis trichas
Wilsonia citrina
Wilsonia canadensis
Icteria virens

Piranga rubra

Piranga olivacea

Pipilo erythrophthalmus
Cardinalis cardinalis
Pheucticus ludovicianus
Passerina cyanea
Quiscalus quiscula
Molothrus ater

field edge
forest edge
forest edge
field edge
forest interior
forest interior
forest edge
forest interior
forest edge
field edge
forest interior
forest interior
forest edge
forest interior
forest interior
forest interior
forest interior
forest interior
field edge
forest interior
forest interior
field edge
forest edge
forest interior
field edge
forest edge
forest interior
field edge
field edge
forest edge
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The forest avian community of the Ray Roberts Greenbelt (Denton Co., Texas) was
characterized for two years using point count station sampling, from fall 1998 to summer
2000. Richness data for both breeding seasons were correlated with two-spatial metrics:
width of the riparian forest and distance to the nearest edge. There were significant
correlations between forest interior species richness and both spatial metrics, for both
breeding seasons. Based on these data, a minimum riparian forest width threshold of
400-meters is suggested to provide habitat for forest interior species, which have lost
considerable habitat through forest fragmentation. Partners in Flight breeding bird
priority concern scores were used to create a habitat priority index for the Trinity River

bottomland hardwood forest system.
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INTRODUCTION

Riparian forest systems have become important in the last several decadesin terms of
water quality buffers against land use practices such as agriculture, silviculture and
logging operations, and as wildlife conservation corridors (Keller et a 1993).
Researchers have found riparian forests to be extremely important for avian communities,
especialy for area-sensitive Neotropical migrant and resident breeding species (Ehrlich et
al 1988). However, depending on the width of the riparian forest in question, edge
effects may preclude habitat quality for species requiring forest interior for their life
history requirements, for example forest interior breeding bird species (Kilgo et a 1998).
Past land use practices have reduced the forest in many riparian areas to little more than
narrow strips, connecting what are often small forest patches. Southeastern bottomland
hardwood forest systems have been reduced by at least 50% since colonization by
western Europeans in the mid 1800s (Kilgo et a 1998).

Many Neotropical migrant speciesin are known to bein decline, due to lossin
wintering habitat in tropical South America and to loss of breeding habitat in North
America (Ehrlich et a 1988). Loss of cover and foraging resources along migration
flyways are problems for Neotropical migrant species as well (Leahy 1982). Narrow
forest strips do provide habitat, especially for forest/edge species. However, riparian
forest corridors, which may be of considerable area due to length, may lack quality
interior habitat conditions required by forest interior species (Kilgo et al 1998). Narrow
strips have alarge edge to volume ratio, which may give tactical advantage such edge

species as Brown-headed Cowbirds, which are nest parasites, cavity nest competitors
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such as European Starlings (Ehrlich et al 1988), and to nest predators such as American
Crows and Blue Jays (Haegen and DeGraaf 1996).

Conservation efforts for forest birds should focus on forest interior breeding species
rather than on forest/edge breeding species, as the latter are generalists that are adapted to
disturbed and transitional habitats, and tend to thrive under the influence of man (Robbins

et al 1989).
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OBJECTIVES

Objective One
Sampling is designed to characterize avian community composition, using the point-

count station method, in the riparian forest of the Lake Ray Roberts Greenbelt Corridor.
Descriptive statistics will be generated for each of the eight sampling seasons. Data
collected during both breeding seasons will be statistically analyzed to test the following
hypothesis:

1-Ho: Thereis no significant correlation between forest interior avian species richness and
forest width.

1-Ha: Thereisasignificant correlation between forest interior avian species richness and
forest width.

2-Ho: There isno significant correlation between forest interior species richness and
distance to the nearest edge.

2-Ha Thereisasignificant correlation between forest interior species richness and distance
to the nearest edge.

Objective Two

Partners In Flight priority concern scores for the National PIF Oaks and Prairies

physiographic region (#08) will be used to create arank order habitat priority index with
acombined breeding bird list for the 1999 and 2000 seasons, adapted from the method
recommended by Carter et a (1996). The rank order priority index, representing
bottomland hardwood forest habitat, will be examined in terms of avian habitat guilds
and migration status for the species included, and compared to Texas PIF priority bird

lists for the region.
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LITERATURE REVIEW

Riparian Forest Width and the Avian Community

Severa studies have been conducted in various regions of North Americato explore
the relationships between riparian forest width and avifauna communities, in different
surrounding land-use scenarios.
Thurmond et a. (1995) studied the importance of streamside management zones
(SMZs) in maintaining avifauna diversity in Georgian Upper Coastal Plain landscapes
dominated by young loblolly pine plantations. SMZs are designed primarily to protect
water quality from detrimental effects of silviculture. SMZ width classes (50ft, 100ft,
and 164ft) were sampled for breeding and wintering avifauna abundance and diversity.
They concluded that even the widest class SMZs did not provide suitable habitat for
forest interior Neotropical migrants, which were essentially absent.
Kinley and Newhouse (1997) recommended riparian management areas averaging
70m wide for maintaining near-natural densities of riparian-associated birds in the
Montane Spruce zone of British Columbia: an areathat is harvested for timber.
Hagar (1999) studied the effects of riparian buffer width of headwater streamsin
Western Oregon on forest-associated avian species’ abundances. She suggested that in
the context of logging operations, buffer zones should be wider than 40m, though habitat
may not be provided for species needing closed canopy, upland interior forests.
Whitaker and Montevecci (1999) compared breeding bird assemblages (within five
habitat guilds) between undisturbed shorelines and 20-50 m wide riparian buffer strips of

balsam fir in Newfoundland, Canada. They found that in this area of intensive clear
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cutting, forest interior species were rare in even the widest strips compared to local forest
interior habitat.

Keller et al (1993) researched the probability of presence of avian species with
riparian forest width in agricultural Delaware and Maryland. They found that presence of
several species of Neotropical migrants did correlate with forest width, and recommended
riparian forest widths of at least 100 m to provide nesting habitat for area-sensitive
Species.

Kilgo (1998) compared breeding bird abundance indices and species richness among
bottomland hardwood stands surrounded with pine plantations and/or scrubland. Widths
of the stands, which were in the Savannah River area of South Carolina, ranged from <50
m to >1,000 m. He concluded that though narrow riparian corridors can support an
abundant and diverse avian population, riparian zones of at least 500 m in width are
necessary to maintain a complete avifauna community characteristic of South Carolina
bottomland hardwood forests.

Hodges and Krementz (1996) investigated the relationship between riparian forest
corridor width with Neotropical breeding bird community diversity and abundance along
the lower Altamaha River areain Georgia. They recommended that if Neotropical
breeding bird communities are to be a conservation target group, 100 m wide riparian
zone buffer stripsin pine plantation setting were needed to maintain a functional
community assemblage.

Barry (2000), who participated in this study of the Ray Roberts Greenbelt, compared
the two years of breeding season with forest spatial metric data by delineating the

Greenbelt forest into two types: corridors and patches. Any point count stations that
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were within 100 meters of an edge were considered to be within corridors, and those that
were not within the 100-meter edge buffer were considered to be within patches. He
found that patches were better suited for supporting forest interior speciesin terms of
both species richness and abundance, and based on these data recommended a threshold
of 35% forest cover within akilometer of any given point in the Greenbelt study area.
Barry aso recommends a maximum corridor length between patches of 250m, and a
minimum corridor width of 200-meters. He also recommended that patches should have
a high volume to edge ratio whenever possible.

Partners in Flight (PIF)

In response to a marked decline in Neotropical migrantsin the North America, a
conservation organization known as Partners in Flight (PIF) was created in 1990. The

central premise of PIF is that “the resources of public and private organizations in North
and South America must be combined, coordinated, and increased in order to achieve
success in conserving bird populations in this hemisphere.” PIF is a cooperative effort
between local and federal agencies, state Fish and Wildlife agencies, universities, the
U.S. military, non-government agencies, and the forest industry (Partners in Flight-U.S.
Homepage 2000).

Breeding Bird Survey data, compiled by Robbins et al and published in 1986, were
used to partition all of North America north of Mexico into breeding bird physiographic
areas (Carter et al 2000)(see Figure 1). Within these physiographic areas, all non-game
land birds have been assigr@drity concern scores, based on the PIF species
prioritization process. Priority concern scores are the sums of scores assigned to each
breeding species for seven variables or parameters of ‘vulneraliliegging

Distribution (BD), Non-breeding Distribution (ND), Relative Abundance (RA), Threats
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to Breeding (TB), Threats to Non-breeding (TN), Population Trend (PT), and Area
Importance (Al)(Carter et al 2000). Parameter scores range from oneto five.

Global scores, which remain consistent over each species entire range, are given to the
first three parameters (BD, ND, and RA). The next three parameters (TB, TN, and PT)
are also considered global, but may be adjusted to local conditionsif more appropriate
dataapply. Thefina parameter, (I1A), is assigned to each speciesin each physiographic
areaindependently. Summed scores for each variable give species a potential priority
concern score range of seven to thirty-five (Carter et al 1996).

The PIF database, which is maintained and made publicly available by the Colorado
Bird Observatory, is intended to guide avian conservation efforts through habitat
prioritization in North America (Colorado Bird Observatory PIF Database 2000).

Texas Partners in Flight, a part of the Texas Parks and Wildlife Department’s Wildlife
Diversity Branch, has further refined the physiographic regions within the state into state
ecoregions (see Figure 2). Texas PIF publishes avian conservation priority lists for
habitat types within each ecoregion, but does not attempt to recalculate priority concern
scores for avian species. Unfortunately, the physiographic regions drawn by the National
PIF, and the ecoregions of the Texas PIF do not agree for the study site area, so there is
some confusion as to the priority concern scores to be used in the Denton County area.

The study site is on the eastern boundary oDtage Plains ecoregion (‘the Cross
Timbers) as delineated by Texas PIF, and isjust outside the western boundary for the
Oaks and Prairiegcoregion (‘The Post Oak Savannahs and Blackland Prairies’)
(Shackelford and Lockwood 2000). Denton County falls withinQblks and Prairies

physiographic area (#33) as defined by the National PIF (Fitzgerald et al 2000). The
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National PIF has published Bird Conservation Plans for some of its physiographic areas,
including the Osage Plains area (#33), which lies to the north and west of the study area
by perhaps 100 kilometers (see Figure 3). As of yet, a Conservation Plan for the Oaks
and Prairies area (#08) has not been formulated.

Therefore, this study will examine the priority conservation bird lists for ‘riparian
forest’ and ‘bottomland hardwood forest’ habitats within the TexasO84ige Plains and
Oaks and Prairies ecoregions, and the overall Texas ‘declining bird priority concern list'.
Also, the National PIF Bird Conservation Plan forOage Plains physiographic area

(#33), as it applies to bottomland hardwood forests, will be noted.
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Figure 1. National PIF physiographic regions (Partnersin Flight — U.S. Homepage
2000).

Page 248 of 790



Figure 2. Texas PIF ecoregions (Shackelford and Lockwood 2000).
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Figure 3. National Partnersin Flight Osage Plains physiographic region (#33), and
approximate location of the Ray Roberts Greenbelt study area. Adapted from Fitzgerald
et a, 2000.
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STUDY AREA

The Ray Roberts Greenbelt consists of approximately 1600 hectares (4,000 acres) of
primarily bottomlands aong the Elm Fork, Trinity River in Denton County, Texas,
between Lake Ray Roberts to the north, and Lewisville Lake to the south (see Figure 4).
The study areais about 16 kilometers (ten miles) in length. Owned by the Army Corps of
Engineers and managed by the Texas Parks and Wildlife Department, the Greenbelt isa
multi-use facility, managed primarily for wildlife conservation and recresation.
Southeastern bottomland hardwood forest comprises about 60% of the study area. The
land surrounding the Ray Roberts Greenbelt is used predominantly for agriculture,
including croplands, hayfields, and pasture for cattle and horses.

The forest consists of a mixture of narrow corridors and patches of various widths and
sizes. The patchesvary in size from 8 hectares (20 acres) to 80 hectares (200 acres). The
remainder of the Greenbelt consists mainly of oldfield and of the Trinity River itself. The
forest isamatrix of successional stages, including young and mature forest, and also
contains some of the only remaining old growth forest in North Central Texas. Common
tree species include Hackberry species, Green ash, Bois d’ Arc, Eastern Cottonwood, and
several EIm and Oak species.

Geographically, the Ray Roberts Greenbelt is situated between the Osage Plains and
the Blackland Prairie of North Central Texas, and is at the western extreme of the

southeastern bottomland hardwood forest system.

12
Page 251 of 790



Figure 4. The Ray Roberts Greenbelt; Denton County, Texas. The hike and bike trail is
shown in yellow, and the COE property boundary in white.
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METHODS
Field Sampling
Avian species richness studies covered the 1998 fall migration season, the 1998-1999
winter resident season, the 1999 spring migration, the 1999 summer breeding season, the
1999 fall migration season, the 1999-2000 winter resident season, the 2000 spring
migration, and the 2000 summer resident season. A set of 62 permanent point count
stations was situated along a stratified transect line within the riparian corridor and forest
patches. The stations were spaced 250-m apart to insure that double counting of
individual birds was minimalized. The transect line was placed so that point count
stations were equally distant from the forest edges perpendicular to the Trinity River.
Point count stations were marked with bright flagging to facilitate timely location during
field sampling. Point count stations were sampled once during each of the eight seasons.

Surveys were conducted as extensive unlimited distance point counts as described by
Ralph et a. (1995). Surveys were conducted from 0.25-h before sunrise to 4.5-h after
sunrise when wind speed was less than 20 mph, air temperature above 0° C, and no more
than light drizzle falling.

Species, which were flushed during approach to the point count stations, were
included in the data for that station. Sampling duration per point count station was
exactly 10-min. Samplers recorded each individual bird seen or heard while sampling at
each station, with the exceptions of birds believed to have been recorded at a previous
station, and also of flyovers. Data were recorded at each point count station on locational
‘map’ data sheets with concentric rings symbolizing incremental distances of 25m, 50m

and beyond (see Figure 5). This data mapping allowed samplers to record individual
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birds and to keep tract of their movements so that double counting of individuals could be
avoided. Samplerswore drab clothing and remained relatively quiet so asto avoid bias.
A GPS unit was used to record and map point count locations, and locational data was
rectified with base station data upon return to the lab.

Data Analysis

Unlimited distance data were used for seasonal summaries and descriptive statistics.
Subsets of those data, those species detected within fifty meters of each point count
station, were delineated for further statistical evaluation of both summer breeding season
data sets. The strategy of using <50-m data for more extensive statistical analysis of
forest habitat data is based on the recommendations of Ralph et al (1995).

It was decided that species richness data, categorized by habitat guild, were of main
concern, as apposed to density, abundance or diversity indices. This decision was made
based on four assumptions. First, it has been reported that densities for particular species
are higher in smaller forest stands due to the ‘packing’ of territories, while in larger
stands territories are more spread out. Thus, species density may not always be an
indication of habitat quality (Kilgo et al 1998). More research is needed to establish the
relationships between territorial size, fitness, landscape scale forest habitat metrics and
habitat quality. Second, density indices are functions of species richness, numbers of
individuals and unit area (Lancia et al 1996). This point count station based study does
not attempt to quantify the unit area sampled. Third, abundance indices are intended to
estimate population size, which is also beyond the scope of this study. Fourth, itis

unknown whether an avian community that consists of species of various sizes, with
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territories of different sizes, and with different feeding requirements, ‘should’ have a
diversity index that approaches unity.

Total avian species richness data (of species detected within fifty meters of each point
count station) were correlated for both breeding seasons, using Spearman rank order
correlation for non-parametric data, with the width of the riparian forest at each particular
point count station.

As the patches are of various shapes, and there are also cuts through the forest (such as
for railroad and power-line easements), guild species richness data for each point count
station were also correlated with another metric; distance to the nearest edge.

Following habitat guild delineation (see Table 1), species richness data for each
habitat guild delineated (forest interior, forest/edge, edge/shrub and riparian) were also
correlated with forest width and distance to the nearest edge. Guild determination was
adapted from breeding habitat requirements of detected species according to Ehrlich et al.
(1988). Breeding status was based on breeding range maps from Stokes and Stokes
(1996) and on the PIF database for ‘Oaks and Prairies’ physiographic area (#08).
Neotropical migrants, including those species that breed locally, and those that use the
Ray Roberts Greenbelt habitat for foraging during seasonal migration, were noted for all

seasons.
Spatial Analysis

The two landscape scale forest metrics, width of the forest and distance to the nearest
edge, were measured with ArcView measure tool via the Digital Orthophoto Quarter-
Quad (DOQQ) data set (USGS Denton East and Green Valley quads), and geo-referenced

with 1-meter resolution aerial photographs. Width of the riparian forest was measured
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with lines drawn at each point count station perpendicular to the river course. The

placement of the river within each width was ignored.
Partnersin Flight Indices

Priority Concern Scores that the National PIF has calculated for each species of
breeding landbirds for each physiographic area, are intended to be used to prioritize
habitat conservation efforts and maximize conservation efficiency. Habitat types with
relatively high numbers of high priority avian species can be identified, and conservation
resources can be used where they are most needed. Partnersin Flight recommends that
habitat distinctions within physiographic areas be kept fairly broad (Carter et al 1996).
For example, the National PIF recognizes only three habitat types within the ‘Osage
Plains’ area (#33); grasslands, grass shrublands/savanna-woodlandsindriparian
zones/wetland complexes (Fitzgerald et al 2000). Texas PIF recognizes four habitat types
each for its ‘Oaks and Prairies’ and ‘Osage Plains’ ecoregions, incloalitagn and
hardwood forests andgrasslands/shrublands. This design of this study does not allow
for a habitat comparison on this large a scale. The National PIF also recommends against
secondary or tertiary habitat distinctions because of interpretation problems (Carter et al
1996).

One way to compare habitat types using priority concern scores is to calculate a mean
average of priority concern scores for the avian species present in each habitat type
during breeding season, and then to rank each habitat type by their mean scores. This
method may overemphasize habitats with low species richness, or conversely, may

underemphasize habitats with high species richness (Carter et al 1996).
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Another habitat comparison index is calculated by summing the breeding species’
priority concern scores, and ranking each habitat type by its summed scores. This may
work well to distinguish between habitats with few low scored species and those with
relatively more and higher scored species, but may underemphasize habitats with few but
high scored species. In both indices described above, a species by species evaluation is
advised, in order to avoid dropping high priority species from consideration (Carter et al
1996).

A third way to rank habitat types for conservation priority is to create avian species
priority concern score rankings within each habitat type. The priority concern scores for
each species present in a habitat would be ranked into categories, using the mean score as
the dividing point between two of the ranks, and giving each category three or four
species. This method would highlight the high priority species, and show how many high
or moderately high priority species were present in each habitat type (Carter et al 1996).

These three methods could be used to compare habitat areas being considered for
conservation, and the areas could be of similar or different habitat types. If similar
habitat types were being compared, then a qualitative comparison of habitat quality could
be explored based on species richness and priority species rankings.

Indices for the first two approaches will be calculated for combined 1999 and 2000
breeding season species lists for future reference. The combined species list will be
ranked based on assigned priority concern scores for the (National PIF) ‘Oaks and
Prairies’ physiographic area (#08) (last updated 1998), and divided into categories based
on the recommendations of Carter (1996) and Hunter (personal communication, 2001).

The results will be compared qualitatively with priority concern species lists for riparian
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and bottomland hardwood forests for the (Texas PIF) ‘Oaks and Prairies’ and ‘Osage
Plains’ ecoregions, and with the overall Texas declining species priority list (Shackelford
and Lockwood 2000). Also, the ranked categories will be examined in terms of habitat

guilds and migration status.
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Figure 5. Point count station data map sheet (Ralph et al 1995).
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Table 1. Matrix of habitat guild and migratory status for breeding birds detected within
50-meters for combined 1999 and 2000 summer breeding seasons.

Species

Neotropical
Migrants

Forest
Interior

Forest/
Edge

Edge/
Shrub

Riparian

American Crow

*

Belted Kingfisher

*

Blue-gray Gnatcatcher

Brown-headed Cowbird

Blue Jay

Barred Owl

Carolina Chickadee

Carolina Wren

Common Grackle

Dicksissel

Downy Woodpecker

Eastern Bluebird

Eastern-wood Pewee

Eastern Phoebe

Eastern-tufted Titmouse

Great Blue Heron

Great-crested Flycatcher

Great Egret

Hairy Woodpecker

Indigo Bunting

Mockingbird

Northern Cardinal

Northern Parula

Painted Bunting

Pileated Woodpecker

Prothonotary Warbler

Red-bellied Woodpecker

Red-eyed Vireo

Red-shouldered Hawk

Ruby-throated Hummingbird

European Starling

Summer Tanager

Warbling Vireo

White-eyed Vireo

Wood Duck

Yellow-billed Cuckoo
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RESULTS

Summary Statistics

A total of 106 avian species were detected over the two-year study, with unlimited
distance data, from each of the 62-point count stations (see Table 2). Thirty-six breeding
species were recorded in the <50-m subset over the two summer breeding seasons.
Seasonal summary statistics were calculated using unlimited distance data (see Table 3).
Fall 1998

Fifty-six avian species were recorded at point-count stations between the dates of 9/15
and 11/1. Of these species, the three most commonly encountered were American Crow
at 55 stations (89%), Northern Cardinal at 51 stations (82%), and Carolina Chickadee at
50 stations (81%). These three species are year around residents of the North Texas area.
The mean species per point count station for this seasonal survey was 9.73, while the
median was 10. The minimum number of species recorded at any one station was 5, and

the maximum number was 16. Standard deviation was 2.54.

Twelve species of Neotropical migrants (and two species of Neartic migrants) were
detected within the fall migration season, and of these, six species, which do not breed in
the North Texas area, were apparently utilizing the forest for foraging and or for shelter
in their southerly passage. These specieswere, in order of number of occurrences,

Brown Thrasher, Hermit Thrush, Brown Creeper, Traill's Flycatcher, Broad-winged

Hawk, and Orange-crowned Warbler.
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Winter 1999

Fifty-six species were detected during the winter resident season between the dates of 1/7
and 2/29. Similar to the previous fall, the three most commonly encountered species
were Northern Cardinal at 57 stations (92%), American Crow at 53 stations (0.85%), and

Carolina Chickadee at 52 stations (84%).

For this seasonal survey, the mean species richness was 9.15, the median 9, and the
standard deviation 2.69. The minimum number of species recorded at a station was 3,
and the maximum 15. Four species of Neotropical migrants and three species of Neartic
migrants were seen or heard within this time period. These species were Brown Creeper,
Brown Thrasher, Hermit Thrush, Northern Parula, White-eyed Vireo, Y ellow-bellied
Sapsucker, and Y ellow-rumped Warbler.

Spring 1999

Sixty-three species were recorded during the spring migration season, from 4/07 to
6/14. Those species detected at the greatest number of point count stations were
Northern Cardinal at 59 stations (98%), American Crow and CarolinaWren at 49 stations
(79%). The maximum tally for species richness at a point-count station was 16, while the
minimum was 7. Mean for this survey was 11.36, median was 11, and standard deviation
was 2.17.

Twenty-nine species of Neotropical migrants were encountered during thistime. Nine
of these do not breed in the region, and so were apparently using the Greenbelt as a
stopover while migrating north. These species were (in order of detection rate),

Swainson’s Thrush, Gray-cheeked Thrush, Nashville Warbler, Northern Oriole,
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Ovenbird, Rose-breasted Grosbeak, Canada Warbler, Tennessee Warbler, and Upland
Sandpiper.
Summer 1999

Thirty-six species were recorded during the breeding season survey, between 6/18 and
7/3. Asexpected, the species encountered most frequently were Northern Cardina at 61
stations (98%), Carolina Wren at 57 stations (92%), and both American Crow and
Carolina Chickadee at 52 stations (84%). Species richness mean for this season was
9.82, while the median was 10. The minimum number of species found at a station was
6, and the maximum was 14. Standard deviation for these datais 2.06.

Twelve species of Neotropical migrants, al considered to be breeding residents, were
detected during thistime. Four of these species are forest interior breeders, and are as
follows: Red-eyed Vireo at 25 stations (40%), Northern Parula at 12 stations (19%),
Prothonotary Warbler at 5 stations (8%), and Summer Tanager 3 stations at (5%).

Five other forest interior breeding species were also detected during the 99 summer
survey. These were (in order of detection frequency) Red-shouldered Hawk at 10
stations (16%), Pileated Woodpecker at 5 stations (8%), Barred Owl at 2 stations (3%)
and both Hairy Woodpecker and White-breasted Nuthatch at 1 station each (2%).

One species not considered a breeder in the North Texas area, American Goldfinch,
was recorded during this time at one station (2%).

Fall 1999

Fifty-four species were detected between the dates of 9/19 and 11/12, representing the

‘99 fall migration survey. American Crow was recorded most often, at 61 stations (98%),

followed by both Carolina Wren and Red-bellied Woodpecker at 53 stations (85%). The
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mean for species richness was 8.45, the median 9, and the standard deviation 2.27.
Minimum number of species at a point-count station was 4, while the maximum was 14.

Nine species of Neotropical migrants and two species of Neartic migrants were seen
or heard during the survey, including five non-resident breeding species, in order of
detection frequency: Traill's Flycatcher, Yellow-bellied Sapsucker, Nashville Warbler,
Orange-crowned Warbler, and Winter Wren.

Winter 2000

Due tdogistical problems, four point-count stations (40, 41,42, and 43) were not
visited for sampling during this season. Sampling occurred between the dates of 2/8 and
3/16. 37 species were recorded at the remaining 58 stations. Northern Cardinal was
found at all 58 stations, Carolina Wren at 54 stations (87%), and Eastern-tufted Titmouse
at 50 stations (81%).

A mean of 8.55 was calculated for species richness data, and the median was
established at 8. The maximum number of species at a station for this survey was 12; the
minimum was 5, with a standard deviation of 1.76.

Two species of Neotropical migrants were detected; Great-crested Flycatcher and
Rose-breasted Grosbeak, the former being considered a North Texas area breeder.
Spring 2000

Fifty-eight species were seen or heard between the dates of 3/29 and 5/30. The three
most commonly detected species were Northern Cardinal at all 62 of the stations,

Carolina Wren at 61 stations (98%), and Carolina Chickadee at 48 stations (77%).
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Mean species richness for this season was 10.60, the median species number was 10.5,
and the standard deviation was 2.31. Maximum species richness for any one station was
16, and the minimum was 6.

Twenty-one species of Neotropical migrants were encountered, including six species
that do not breed in the area. These species were Nashville Warbler, Swainson’s Thrush,
Black-throated Green Warbler, Orange-crowned Warbler, Yellow-rumped Warbler, and
Tennessee Warbler.

Summer 2000

Thirty-seven species were detected during the 2000 breeding season survey, between
the dates of 6/2 and 6/21. Carolina Wren and Northern Cardinal were found at all 62
stations, while Carolina Chickadee were observed at 47 stations (76%).

The mean number of species found at point-count stations was 9.84, and the median
number was 10, with a standard deviation of 2.06. Maximum species richness at a station
was 15, and the minimum was 6.

Fourteen species of Neotropical migrants were recorded during this time, all of which
are area breeders. Four of these species, considered forest interior breeders, were
encountered as follows; Red-eyed Vireo at 22 stations (35%), Northern Parula at 18
stations (29%), Prothonotary Warbler at 12 stations (19%), and Summer Tanager at 2
stations (3%).

Four other species of forest interior breeders were also present during sampling
sessions. They were Red-shouldered Hawk at 7 stations (7%), both Hairy and Pileated

Woodpeckers at 5 stations (5%), and Barred Owl at 1 station (2%).

26
Page 265 of 790



One species not considered an area breeder, Ruby-crowned Kinglet, was detected at

one station during the breeding season.
Correlation Analysis

There was a moderate, significant correlation between forest interior species richness
and width of the riparian forest for the 1999 summer breeding season (Spearman Rank
Order R=0.44, p<0.01). There was also a significant but weak correlation between forest
interior species richness and width of the riparian forest for the 2000 summer breeding
season (R=0.26, p=0.04).

There were, respectively, moderate and weak significant correlations between forest
interior species richness and distance to the nearest edge for the 1999-breeding season
(R=0.33, p<0.01), and for the 2000-breeding season (R=0.28, p=0.03).

Edge shrub species richness and width of the riparian forest were negatively
significantly correlated for the 1999-breeding season (R=-0.36, p<0.01). For the 2000
breeding season, total species richness and distance to the nearest edge were weakly
correlated (R=0.26, p=0.04).

Partnersin Flight Indices

All breeding species detected during the two summer seasons within 50m of the point
count stations were assigned priority concern scores for the National Partnersin Flight
Oaks and Prairies physiographic region (#08). These scores were summed and the mean
was determined. The sum of all scores was determined at 566, with a mean score of 15.7.
These indices may be used in comparison with those calculated for other habitat types (as
recognized by Partnersin Flight) in the north central Texas area, provided that the

limitations for such comparisons are kept in mind.
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The specieslist was ranked in descending order by assigned priority concern scores.
A midpoint of 16, based on the mean of summed scores above, was used to divide the
species into two groups, namely above and below average priority. These groups were
further divided into four and three categories, respectively, creating seven ranked
categories containing from two to nine species each. The four highest ranked categories,
which would be most important in the habitat prioritization process, contain only afew
species each, as recommended by Carter et a (1996). As the groupings are somewhat
arbitrary, and the lower ranked species are lessimportant for the PIF process, the three
lower ranked categories were allowed more species. Species with the same priority
concern scores were always included in the same category (see Table 4).

Upon the recommendations of Hunter (personal communication, 2001), the two
highest categorical divisions are high and moderate priority. High priority birds, those
with priority concern scores over 21, include Painted Bunting and Y ellow-billed Cuckoo.
It isinteresting that, in this study of forest bird community, the two highest priority
species are edge/shrub and forest/edge species, respectively. Both of these species are
Neotropical migrants. Texas Partnersin Flight lists Painted Bunting as one of the eleven
declining species of highest priority concern, showing declinesin six out of nine state
ecoregions. Yellow-billed Cuckoo islisted as being in declinein five out of nine Texas
regions (Shackelford and Lockwood 2000)(see Table 5).

Moderate priority species, those with scores over 19, include Carolina Chickadee,
Prothonotary Warbler, Dicksissel, Great-crested Flycatcher, and Summer Tanager. Only
two of these, Prothonotary Warbler and Summer Tanager, are forest interior species.

Dicksissel is an edge/shrub species, while Great-crested Flycatcher and Carolina
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Chickadee are forest/edge species. The latter of these speciesisthe only onethat isnot a
Neotropical migrant.

Out of these two groups, only two species, Y ellow-billed Cuckoo and Prothonotary
Warbler, areincluded in the priority species|lists for riparian or bottomland forests
published by Texas PIF for the Oaks and Prairies or Osage Plains ecoregions
(Shackelford and Lockwood 2000)(see Table 6). One other species included in these
priority lists, Red-headed Woodpecker, was not detected in the study area during the
sampled breeding seasons, and even though it was detected during non-breeding seasons
and likely do breed in the area, they were not ranked.

Eight species were ranked above average priority. Of these, Northern Parula and
Red-shouldered Hawk are forest interior species. Eastern-wood Pewee, Ruby-throated
Hummingbird, White-eyed Vireo, Red-bellied Woodpecker, and Warbling Vireo arein
the forest/edge habitat guild. Wood Duck isthe only representative of the riparian guild
in the above average priority group.

There are 22 species in the below average priority categories. Of these, four are forest
interior species. Barred Owl, Hairy Woodpecker, Pileated Woodpecker and Red-eyed
Vireo. The latter speciesis aNeotropical migrant.

There are two riparian species in the below average priority categories, Belted
Kingfisher and Great Blue Heron, both year-around residents.

Eleven of the below average priority species are forest/edge birds. Two of these
species, Blue-gray Gnatcatcher and Warbling Vireo, are Neotropical migrants.

Five edge/shrub species make up the remainder of the below average priority ranked

species. Thelowest of theseis a Neotropical migrant: Indigo Bunting.
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The Nationa Partnersin Flight Conservation Plan for the Osage Plains physiographic
area (#33), which lies somewhat north and west of the study site, is not designed for true
southeastern bottomland hardwood forests. Conservation strategies for the ‘Osage
Plains’ (#33) riparian areas are primarily concerned with developing open canopied
woodlands and or grassland-woodland mosaics. However, bottomland hardwood forest
systems receive a brief mentiontive Riparian Zones and Wetland Complexes section
(Fitzgerald et al 2000). Of the four birds mentioned in this section, Prothonotary Warbler
is the only species that was detected during the two-year study period.

Each recognized habitat type in the (National Pdage Plains area (#33) is assigned
a list of species considered to be in decline or on the increase (Fitzgerald et al 2000)(see
Table 7). Three species found in Himve average priority ranked category, Red-
shouldered Hawk, White-eyed Vireo, and Ruby-throated Hummingbird, are considered to
be increasing in number. Eastern Phoebe, Blue-gray Gnatcatcher, and Indigo Bunting,
three species also considered to be increasing, were rankedehaiuaverage priority
categories.

Three species that were detected during the two-year study period are included in the
National PIFOsage Plains (#33) declining list: Yellow-billed Cuckoo (ranké&dgh
priority), Eastern-wood Pewealove average priority), and Hairy Woodpeckebé ow
average priority). Three other species in the ‘Osage Plains (#33) declining list, Red-
headed Woodpecker, Yellow-breasted Chat, and Orchard Oriole, were detected only
during non-breeding seasons, and so were not ranked in the Greenbelt breeding bird

priority concern score list.
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Table 2. Total species richness at unlimited distance, full two-year study combined. n=106

Alpha
Code
AMCR
AMGO
AMKE
AMRO
BASW
BEKI
BEWR
BGGN
BGWA
BHCO
BLJA
BLVU
BNHE
BOBW
BRCR
BROW
BRTH
BWHA
BWWA
CACH
CAEG
CAWA
CAWR
CEWA
CHSW
COGR
COHA
COYE
DCCO
DEJU
DICK
DOWO
EABL
EAKI
EAPE
EAPH

Common Name
American Crow
American Goldfinch
American Kestrel
American Robin

Barn Swallow

Belted Kingfisher
Bewick's Wren
Blue-gray Gnatcatcher
Black-throated Green Warbler
Brown-headed Cowbird
Blue Jay

Black Vulture
Black-crowned Night Heron
Bobwhite

Brown Creeper

Barred Owl

Brown Thrasher
Broad-winged Hawk
Black-and-white Warbler
Carolina Chickadee
Cattle Egret

Canada Warbler
Carolina Wren

Cedar Waxwing
Chimney Swift

Common Grackle
Cooper's Hawk
Common Yellowthroat
Double-crested Cormorant
Dark-eyed Junco
Dickcissel

Downy Woodpecker
Eastern Bluebird
Eastern Kingbird
Eastern-wood Pewee
Eastern Phoebe

Alpha
Code
EATU
FISP
FOSP
FRGU
GBHE
GCFL
GCKI
GCTH
GRCA
GREG
GTGR
HAWO
HETH
HOFI
HOSP
HOWR
INBU
INDO
KILL
LISP
LOSH
MALL
MEAD
MOCK
MODO
NAWA
NOCA
NOFL
NOHA
NOOR
NOPA
OCWA
OROR
OVEN
PABU
PIWO

Common Name

Eastern-tufted Titmouse

Field Sparrow
Fox Sparrow
Franklin's Gull
Great Blue Heron

Great-crested Flycatcher
Golden-crowned Kinglet

Gray-cheeked Thrush
Gray Catbird

Great Egret
Great-tailed Grackle
Hairy Woodpecker
Hermit Thrush
House Finch

House Sparrow
House Wren

Indigo Bunting

Inca Dove

Killdeer

Lincoln’s Sparrow
Loggerhead Shrike
Mallard

Eastern Meadowlark
Mockingbird
Morning Dove
Nashville Warbler
Northern Cardinal
Northern Flicker
Northern Harrier
Northern Oriol
Northern Parula

Orange-crowned Warbler

Orchard Oriol
Ovenbird

Painted Bunting
Pileated Woodpecker
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Alpha
Code
PROW
RBGR
RBWO
RCKI
REVI
RHWO
RODO
RSHA
RSTO
RTHA
RTHU
RWBL
SCFL
SOSP
STAR
SUTA
SWTH
TEWA
TRFL
TUVU
UPSA
VESP
WAV
WBNU
WEV
WIWA
WIWR
WODU
WTSP
YBCH
YBCU
YBSA
YEWA
YRWA

Common Name
Prothonotary Warbler
Rose-breasted Grosbeak
Red-bellied Woodpecker
Ruby-crowned Kinglet
Red-eyed Vireo
Red-headed Woodpecker
Rock Dove
Red-shouldered Hawk
Rufous-sided Towhee
Red-tailed Hawk
Ruby-throated Hummingbird
Red-winged Blackbird
Scissor-tailed Flycatcher
Song Sparrow

European Starling
Summer Tanager
Swainson’s Thrush
Tennessee Warbler
Trail's Flycatcher

Turkey Vulture

Upland Sandpiper
Vesper Sparrow
Warbling Vireo
White-breasted Nuthatch
White-eyed Vireo
Wilson’s Warbler

Winter Wren

Wood Duck
White-throated Sparrow
Yellow-breasted Chat
Yellow-billed Cuckoo
Yellow-bellied Sapsucker
Yellow Warbler
Yellow-rumped Warbler
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Table 3. Summary statistics for total species richness with unlimited distance and <50-

meter PCS data (n=62), and forest distance metrics.

Unlimited Distance Data

Season # Spp.| Mean |Std Err| Med | Min Max |Std Dev
Fall '98 57 9.73 0.33 10 5 16 2.57
Winter '99 56 9.15 0.34 9 1 15 2.69
Spring '99 63 11.36 | 0.27 11 7 16 2.17
Summer '99 36 9.82 0.28 10 6 14 2.06
Fall '99 54 8.45 0.29 9 4 14 2.27
Winter '00 37 8.55 0.23 8 5 12 1.76
Spring '00 58 10.60 | 0.29 | 105 6 16 2.31
Summer '00 37 9.84 0.26 10 6 15 2.06
<50 Meter Data

Season # Spp.| Mean |Std Err| Med | Min Max |Std Dev
Summer '99 28 6.95 0.25 | 7.00 | 1.00 | 11.00 1.95
Summer '00 34 7.89 0.26 | 8.00 | 3.00 | 13.00 2.03
Forest Metrics (m)

Metrics Mean |Std Err | Med Min | Max | Std Dev

Forest 2304 | 22.0 | 167.5 | 50.0 |685.0] 173.3

Width

Distance | 88.5 | 10.1 | 57.5 | 10.0 [330.0] 79.7 |

to Nearest
Edge
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Table 4. Rankings and categories of PIF priority concern scores (with parameters) for the
combined 1999 and 2000 breeding seasons. Summed scores=566, mean=15.7, and n=36.

Species RA | BD | ND | TN | TB | PT | Al |Score| Rating
Painted Bunting 2 4 3 3 4 5 5 26 HP
Yellow-billed Cuckoo 3 1 2 3 3 5 5 22 HP
Carolina Chickadee 2 3 3 1 2 5 5 21 MP
Prothonotary Warbler 3 3 4 3 3 3 2 21 MP
Dicksissel 1 2 4 4 3 2 4 20 MP
Great-crested Flycatcher 2 1 3 3 3 5 3 20 MP
Summer Tanager 3 2 2 2 3 5 3 20 MP
Eastern-wood Pewee 3 1 2 3 3 4 3 19 AAP1
Ruby-throated Hummingbird 3 1 3 2 2 3 4 18 AAP1
White-eyed Vireo 2 2 4 2 3 2 3 18 AAP1
Wood Duck 3 1 2 3 3 3 3 18 AAP1
Northern Parula 2 2 4 2 2 3 2 17 AAP2
Red-bellied Woodpecker 2 2 3 2 1 2 4 16 AAP2
Red-shouldered Hawk 3 2 2 2 2 2 3 16 AAP2
Warbling Vireo 2 1 4 2 2 3 2 16 AAP2
Belted Kingfisher 3 1 1 2 2 3 3 15 BAP1
Blue-gray Gnatcatcher 2 1 2 2 2 3 3 15 BAP1
Carolina Wren 2 2 2 2 2 2 3 15 BAP1
Mockingbird 1 1 1 1 1 5 5 15 BAP1
Brown-headed Cowbird 1 1 1 1 1 5 4 14 BAP2
Barred Owl 3 1 1 2 2 2 3 14 BAP2
Eastern Bluebird 2 1 2 2 2 1 4 14 BAP2
Eastern Phoebe 3 1 2 2 2 1 3 14 BAP2
Eastern-tufted Titmouse 2 2 2 1 1 2 4 14 BAP2
Hairy Woodpecker 3 1 1 2 2 3 2 14 BAP2
Pileated Woodpecker 3 1 1 2 2 3 2 14 BAP2
Red-eyed Vireo 1 2 2 2 2 3 2 14 BAP2
Downy Woodpecker 3 1 1 1 1 2 4 13 BAP3
Great Blue Heron 2 1 1 2 2 1 4 13 BAP3
Blue Jay 2 1 2 1 1 2 3 12 BAP3
Great Egret 2 1 1 2 2 2 2 12 BAP3
Indigo Bunting 1 1 3 2 1 2 2 12 BAP3
Northern Cardinal 1 1 1 1 1 2 5 12 BAP3
American Crow 1 1 1 1 1 1 5 11 BAP3
Common Grackle 1 1 2 1 1 2 3 11 BAP3
European Starling 1 1 1 1 1 2 3 10 BAP3
RA=relative abundance TB=threats to breeding  HP=high priority
BD=breeding distribution PT=population trend MP=moderate priority
ND=non-breeding distribution Al=area importance AAP=above average priority
TN=threats to non-breeding BAP=below average priority
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Table 5. Texas PIF statewide species priority list, with number of regions (out of nine) in

which species are in decline (Shackelford and Lockwood 2000).

Bell's Vireo

Scissor-tailed Flycatcher*
Cassin’s Sparrow

Painted Bunting**

Yellow-billed Cuckoo**
Mountain Plover

Scaled Quail

Swainson’s Hawk

Least Tern

Black-capped Vireo

Northern Bobwhite

*detected during two year study
**detected <50m during breeding season(s)

A D OTOTOTOTOTO OO O
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Table 6. Texas PIF priority bird lists for Oaks and Prairies and Osage Plains ecoregions:
riparian and bottomland hardwood forests (Shackelford and Lockwood 2000).

Osage Plains Oaks and Prairies
Red-headed Woodpecker Yellow-billed Cuckoo
Prothonotary Warbler Swainson’s Warbler
Mississippi Kite Worm-eating Warbler
Baltimore Oriole Swallow-tailed Kite

Black-chinned Hummingbird
Yellow-billed Cuckoo
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Table7. Avianincreases and declinesin National PIF Osage Plains physiographic area
(#33): riparian woodlands habitat (Fitzgerald et a 2000).

Increasing

Red-shouldered Hawk**
Eastern Phoebe**
White-eyed Vireo**

Cliff Swallow

Blue-gray Gnatcatcher**
Indigo Bunting**
Ruby-throated Hummingbird**

*detected during study
**detected <50 m during
breeding season(s)

Declining

Green Heron
Black-billed Cuckoo
Yellow-billed Cuckoo**
Red-headed Woodpecker*
Hairy Woodpecker**
Eastern-wood Pewee**
Bell's Vireo
Yellow-breasted Chat*
Orchard Oriole*
Baltimore Oriole
Black-capped Chickadee
Bullock’s Oriole
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DISCUSSION

Correlation Analysis

Severa studies have reported positive correlations between total species richness and
riparian zone width (Darveau et al 1995, Thurmand et al 1995, Kilgo et al 1998), as well
asto forest area (Blake and Karr 1987). This study did not confirm that trend.

One might expect to find those species requiring forest interior habitat for breeding
regquirements to be found more often in wider areas of riparian forest than in more narrow
areas during the breeding season (Kilgo et al, 1998). Indeed, this was the pattern that
emerged for both the 1999 and the 2000 breeding seasons (see Figures 6 and 7). On the
scatter plots for these correlations, lines of best fit were drawn to clarify the common
trend. Second order polynomial lines were chosen, because the ‘thresholds’ indicated
might be helpful in formulating criteria for management decisions. Both of the second
order polynomial lines suggest riparian forest width thresholds of about 450 m, or about
200m on either side of the river, for a diverse forest interior species community.

Significant correlations of forest interior species richness and distance to the nearest
edge indicate that this parameter must also be considered in forest management. The
scatter plots for these data sets were also fitted with second order polynomial lines to help
estimate thresholds (see Figures 8 and 9). These lines of best fit both indicate that
species richness for forest interior birds ‘peaks’ at about 200-m distance from the nearest
edge, suggesting that patches at least 400m in diameter are needed for maintaining a
diverse forest interior avian community.

The weak negative correlation between edge/shrub species for the 1999 breeding

season is not surprising. Logically, one would expect to find fewer of these species in
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wider forest tracts. However, the presence of edge/shrub speciesin even the widest forest

areas (about 700m) may indicate that none of the patches are large enough to provide true

forest interior conditions. On the other hand, these species may simply make use of

canopy openings in these patches as ‘edge’ habitat. A linear line of best fit was drawn on
the scatter plot of these data, since no suggestion of a threshold was desired in this
instance (see Figure 10).

It is unclear why total species richness would correlate significantly with distance to
the nearest edge for the 2000 summer breeding season (see Figure 11), when there was no
significant correlation between total species richness and forest width for the two years
tested. The positive relationship may be due to a few outliers in the data toward the
upper end of the x-axis, but may reflect the positive relationship between total species
richness and forest area as reported by Blake and Karr (1987).

Partnersin Flight Index Analysis

Upon first examination, the priority concern score rankings of the 2-year study
breeding bird list may seem somewhat counter intuitive. For example, a few species that
might be considered important to ecosystem function, such as top predators like Barred
Owls and cavity nest excavators like Pileated Woodpeckers, are ranked in the below
average priority categories. Hairy Woodpeckers, considered in decline by the National
PIF, are likewise rankeloelow average priority. Also, it appears illogical that the above
species should be ranked equally with a pest species such as Brown-headed Cowbird.
However, the PIF prioritization process does not attempt to prioritize species on the basis
of ‘ecological importance’ per se (there is no parametesdmsystem services), and the

priority concern scores should not be interpreted as if it does.
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Certain logical patterns do emerge from the ranked breeding bird list. Six of the seven
species ranked high or moderate priority are Neotropical migrants. High area
importance scores (>3) often contribute to the high overall priority scoresfor these
species. One exception to thistrend is Prothonotary Warbler, which has a high non-
breeding distribution score. The other exceptions, Great-crested Flycatcher and Summer
Tanager, both have high scoresin population trend. The highest ranked year around
resident species, Carolina Chickadee (ranked moderate priority), has high parameter
scores for population trend and area importance.

Only three of the below average priority species are Neotropical migrants. All ‘pest’
species on the list, Brown-headed Cowbirds, Common Grackles, American Crows, and
Blue Jays, are ranked in thelow average priority categories. These species are
widespread habitat generalists who have benefited from urbanization and habitat
fragmentation (Ehrlich et al 1988). This trend reveals a general lack of threat to this

group, and does not represent the threats they themselves pose to other species.
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Figure 6. Scatterplot and associated threshold of the relationship between forest interior

species richness (<50-m) and width of the riparian forest during the 1999 summer
breeding season.

Forest Interior Species, 1999

R=0.44, p<0.01, n=62
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Figure 7. Scatterplot and associated threshold of the relationship between forest interior
species richness (<50-m) and width of the riparian forest during the 2000 summer

breeding season.
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Figure 8. Scatterplot and associated threshold of the relationship between forest interior
species richness (<50-m) and distance to the nearest edge during the 1999 summer
breeding season.
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Figure 9. Scatterplot and associated threshold of the relationship between forest interior
species richness (<50-m) and distance to the nearest edge during the 2000 summer

breeding season.
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Figure 10. Scatterplot of the relationship between edge/shrub species richness (<50-m)
and width of the riparian forest during the 1999 summer breeding season.
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Figure 11. Scatterplot of the relationship between total species richness (<50-m) and
distance to the nearest edge during the 2000 summer breeding season.
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CONCLUSIONS

This study was designed to sample the forest breeding-bird population in the Ray
Roberts Greenbelt, and to correl ate these data with the spatial metrics of the forest at each
point where avian data was collected. This strategy allows thresholds relating to forest
interior species richness and riparian forest width to be established.

The breeding-bird species list was also used to construct a habitat priority index, using
Partnersin Flight priority concern scores to rank the species detected during the 1999 and
2000 summer seasons. Thisindex, which could be used to compare the bottomland
hardwood forest habitat of the Ray Roberts Greenbelt with other habitat typesin the
region for conservation priority, was examined with regard to habitat guilds and
migration status.

Together, these two approaches to analyzing the breeding bird species richness data
may be helpful in establishing criteria for management of the Greenbelt and of other

similar riparian forests, especially southeastern bottomland hardwood systems.
Correlation Analysis

The positive correlations between forest interior avian species with both landscape
metrics over the two breeding seasons support the concept that species richness for this
guild increases with forest width and patch size. Management of riparian forest with a
goal of conserving these species by increasing riparian forest width and patch size would
also increase the amount of available habitat for forest/edge guild members. These
Species are apparently as successful in wider forest areas (in terms of species richness) as

in more narrow areas. This point isimportant, because land managers should know if
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management decisions aimed at benefiting one habitat guild (i.e. forest interior) would be
detrimental to another guild (i.e. forest/edge).

The riparian habitat guild, represented by only three species, appears to be
independent of forest width. However, Wood Ducks and Great Blue Herons both nest in
trees, (snagsin the case of Wood Ducks and canopy height tree tops in the case of Great
Blue Herons), and Belted Kingfishers use tree branches to perch when hunting fish
(Ehrlich et al 1988).

A management strategy designed to increase forest width and patch size in the Ray
Roberts Greenbelt would (eventually) reduce habitat area for edge/shrub species, of
which some, like the Painted Bunting, are Neotropical migrants considered to bein
decline.

However, the study areain question is primarily floodplain, and was likely a
widespread bottomland hardwood forest in pre-settlement times. Management of
bottomlands with the intent of restoring the riparian forest that once covered them is
ecologically sound land management (Mannen et a 1996). If managers were to decide to
prioritize an increase in the area of forest habitat within the Greenbelt, then local
(upland) grassland/shrubland areas could be considered for restoration and conservation
to mitigate any eventual edge/shrub habitat |osses.

Natural succession of oldfield to early forest, even if aided by proactive restoration
projects, would actually increase the amount of edge/shrub habitat for a number of
decades. Thistemporary (in the context of plant community succession) increase of
edge/shrub habitat could benefit species such as Painted Bunting for a considerable

period of time.
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Based on the correlation analysis discussed, a minimum riparian forest width of 400-
m, and a patch diameter of 400-m is recommended as a primary goal. (See Figure 12 for
avisua graphic of present forest coverage of the Ray Roberts Greenbelt and the
additional forest coverage based on the 400-m minimum width recommendation.) The
projected forest coverage was produced by creating a 200-m buffer, which follows the
river course within the study area, thereby projecting 200-m of forest coverage on either
bank. The width of theriver itself wasignored. The floodplain of the EIm Fork Trinity
River, as defined by FEMA, is also shown, demonstrating the conservative nature of the
proposed 400-m minimum forest width as compared to the probable extent of the riparian
forest in pre-settlement times. While actual forest boundaries would have fluctuated in
response to cycles of precipitation, drought, and fire, it islikely that the entire floodplain
was forested most of thetime. The area of the current forest (572 hect, 1413 ac) and the
proposed buffer combined is 891 hect (2202 ac), while the approximate area of the
floodplain (minus the tributary extensions) is 2226 hect (5500 ac). Thus, even with the
addition of 320 hect (792 ac) of forest buffer to the present forest coverage (i.e., planting
the un-forested portion of the buffer), the combined total would only represent about 40%
of the probable historic forest extent. This estimate ignores the changes in the contour of
the floodplain at the northern end of the study area, where the Ray Roberts dam was built.
The floodplain would doubtless have been wider there, increasing the proportion of
cleared floodplain to forest coverage. Thereisalso asmall amount of patchy, highly
fragmented forest coverage (associated with tributaries) within the floodplain and not
included in the contiguous riparian forest coverage, which wasignored in calculations

(see Figure 4).
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Habitat managers might find it necessary to shift the 50:50 proportion of the forest
buffer on either side of the river depending on issues such asriver and forest stand
configuration, erosion control, water quality control, and cost efficiency. However, itis
clear that the banks of the river should have some amount of forest coverage for erosion
control.

Management toward the minimum goal of 400-m riparian forest width would likely
involve decisions involving burning and mowing practices, edge management, forest
succession and restoration. Thistype of management would be appropriate for
southeastern bottomland hardwood forest systems that have been subject to extensive
fragmentation. Also, the prioritization of bottomland forest restoration to increase forest
width may be justified more easily where the primary land-use in the surrounding area
involves clear cutting for pasture, agriculture or silviculture.

The 400-m minimum width for riparian forest recommended here istwice as large as
that recommended by Barry (2000) for the Ray Roberts Greenbelt. His 200-m threshold
Is based on forest interior species richness and abundance data collected in corridor point
count stations, and is an average of thresholds found by the 2™ order polynomial line of
best-fit method (as described above) and an upper quartile data method. Barry (2000) did
not cal culate width thresholds for patch data, or for overall width gradient data (as was
doneinthisdataanalysis). His200-m threshold isintended for short (250-m maximum)
connective corridors only, and not for width of the riparian forest in general.

Land managers of bottomland hardwood forests may consider conducting breeding
bird surveysto characterize their local forest avian community, in order to integrate these

data with their approach to forest width and patch size management. Using data
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collection techniques and analysis methods described in this paper would allow managers
of riparian and especially southeastern bottomland hardwood forest systems to customize
their management criteria to regional conditions, rather than relying on ‘rules of thumb’.

Partnersin Flight Analysis

The Partners in Flight habitat prioritization process promises to be a useful tool for
directing conservation resources efficiently. The inconsistencies between National PIF
physiographic regions and Texas PlEcoregions probably reflect the difficulties in
delineating landscape scale ecosystems into separate bioregions, especially (as in this
case) when political boundaries and ecological ‘transition zones’ are involved
(Shackelford and Lockwood 2000). ThatBiod Conservation Plan exists as of yet for
the (National PIFDaks and Prairies (#08) physiographic area is due to the fact that this
physiographic region was actually delineated by the North American Bird Conservation
Initiative and adopted by PIF (Fitzgerald 2001, personal correspondence).

When using the PIF habitat prioritization process to compare habitat types, it is
important to consider habitat guilds of detected species. This particular study, which was
designed to examine the relationships between landscape scale forest metrics and habitat
guilds, and sampled a forest of greatly varying widths, created a species list including
many edge specialists. It is therefore not surprising that an edge/shrub species such as
Painted Bunting was detected. The fact that this species has the highest PIF ranking of
all breeding birds detected is perhaps ecologically ironic, but not especially problematic.
In fact, this species was detected in some of the wider forest areas during both breeding
seasons sampled. To minimize this type of complication in comparing PIF recognized

habitat types for prioritization, sampling design could avoid point count station proximity
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to transitional ecotones (such as the forest edge) as much as possible. This strategy might
provide more ‘pure’ habitat guild species richness lists for habitat comparisons. As PIF
habitat type categories are broad, and do not necessarily mesh with avian habitat guild
divisions, species lists from any one PIF habitat type are likely to contain representatives
of more than one habitat guild. One should recognize that a few lodl tive average

priority forest interior species, such as Barred Owls and Pileated Woodpeckers, might be
consideredecologically important, in the sense that they are valuable for forest

ecosystem function.

Without an alternative habitat index for comparison, this study cannot rank the priority
status of the Ray Roberts Greenbelt for avian conservation. However, based on the PIF
recommended management guidelines for riparian and bottomland hardwood forests,
management of the Greenbelt should be steered toward forest succession, aided when
possible by restoration efforts. Fitzgerald et al (2000) wrote in the Bird Conservation plan
for the (National PIFPDsage Plains physiographic area, that “ . . .conservation efforts
along rivers and other riparian corridors should seek to develop extensive and contiguous
tracts of habitat that mimic pre-settlement conditions and seek to restore natural
communities . . . “. Conservation and enhancement of the Ray Roberts Greenbelt forest
would ensure breeding habitat and foraging for a diverse avian forest community,
including forest interior species, forest/edge and riparian species, Neotropical migrants,

raptors, and woodpeckers, for generations to come.

51
Page 290 of 790



Figure 12. ArcView image of the Ray Roberts Greenbelt.
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APPENDICES

Appendix 1. Point count stations with associated distance metrics and UTM coordinates.

Forest |Distance| UTM Coordinates Forest |Distance| UTM Coordinates

PCS | Width | to Edge | West North PCS Width | to Edge | West North
1 95 40 682928 | 3692044 32 435 210 682726 | 3685930
2 50 15 683032 | 3691807 33 215 25 682820 | 3685696
3 125 75 683061 | 3691564 34 110 35 682823 | 3685450
4 75 10 683154 | 3691367 35 120 60 682827 | 3685207
5 85 30 683291 | 3691141 36 90 35 682809 | 3684954
6 155 55 683274 | 3690921 37 220 90 682922 | 3684715
7 180 80 683277 | 3690731 38 415 180 682703 | 3684602
8 125 45 683259 | 3690508 39 505 215 682490 | 3684542
9 245 115 683362 | 3690279 40 595 285 682257 | 3684482
10 165 70 683289 | 3690033 41 665 330 682072 | 3684296
11 255 115 683468 | 3689868 42 580 290 681985 | 3684057
12 285 105 683708 | 3689720 43 480 230 681945 | 3683824
13 295 115 683712 | 3689473 44 385 90 681898 | 3683545
14 320 135 683715 | 3689188 45 85 45 681779 | 3683319
15 290 130 683690 | 3688926 46 65 30 681714 | 3683080
16 90 10 683671 | 3688716 47 80 45 681739 | 3682814
17 80 10 683704 | 3688503 48 55 20 681772 | 3682548
18 205 80 683615 | 3688260 49 120 35 681764 | 3682298
19 170 75 683353 | 3688261 50 105 45 681797 | 3682046
20 180 85 683068 | 3688189 51 140 45 681953 | 3681859
21 75 15 683043 | 3687964 52 270 135 682176 | 3681763
22 80 20 682865 | 3687781 53 250 80 682416 | 3681696
23 70 20 682617 | 3687692 54 300 45 682271 | 3681505
24 75 20 682422 | 3687549 55 385 140 682246 | 3681261
25 90 30 682393 | 3687306 56 440 155 682123 | 3681043
26 80 20 682296 | 3687082 57 150 50 682128 | 3680733
27 185 80 682263 | 3686837 58 215 45 682252 | 3680485
28 120 55 682188 | 3686604 59 425 90 682318 | 3680252
29 90 20 682191 | 3686364 60 450 155 682239 | 3679991
30 95 20 682352 | 3686118 61 670 300 682216 | 3679757
31 150 40 682570 | 3686112 62 685 220 682199 | 3679522
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Appendix 2. Seasonal species richness at unlimited distance.

Fall 1998 Winter 1999

American Crow Great-crested Flycatcher American Crow Hairy Woodpecker
American Goldfinch Golden-crowned Kinglet American Goldfinch Hermit Thrush
American Kestrel Great-tailed Grackle American Robin House Finch
American Robin Hairy Woodpecker Belted Kingfisher Killdeer

Barn Swallow Hermit Thrush Bewick’s Wren Loggerhad Shrike
Belted Kingfisher House Wren Brown-headed Cowbird  |Mallard

Blue-gray Gnatcatcher Killdeer Blue Jay Meadowlark
Brown-headed Cowbird |Loggerhead Shrike Black Vulture Morning Dove
Blue Jay Meadowlark Brown Creeper Northern Cardinal
Brown Creeper Northern Cardinal Barred Owl Northern Flicker
Barred Owl Northern Flicker Brown Thrasher Northern Harrier

Brown Thrasher

Orange-crowned Warbler

Carolina Chickadee

Parula Warbler

Broad-winged Hawk

Pileated Woodpecker

Carolina Wren

Pileated Woodpecker

Carolina Chickadee

Ring-billed Gull

Cedar Waxwing

Ring-billed Gull

Carolina Wren

Red-bellied Woodpecker

Common Grackle

Red-bellied Woodpecker

Common Grackle

Ruby-crowned Kinglet

Cooper’'s Hawk

Ruby-crowned Kinglet

Double-crested Cormorant

Red-headed Woodpecker

Double-crested Cormorant

Rock Dove

Dark-eyed Junco

Red-shouldered Hawk

Dark-eyed Junco

Red-shouldered Hawk

Dickcissel

Rufous-sided Towhee

Downy Woodpecker

Red-tailed Hawk

Downy Woodpecker

Red-tail Hawk

Eastern Bluebird

Red-winged Blackbird

Eastern Bluebird

Red-winged Blackbird

Eastern Phoebe

Song Sparrow

Eastern Kingbird Scissor-tailed Flycatcher Eastern-tufted Titmouse [Turkey Vulture

Eastern Wood Pewee Song Sparrow European Starling White-eyed Vireo

Eastern Phoebe Traill's Flycatcher Fox Sparrow Winter Wren

Eastern-tufted Titmouse [Turkey Vulture Great Blue Heron \Wood Duck

European Starling White-eyed Vireo Golden-crowned Kinglet |White-throated Sparrow

Fox Sparrow Winter Wren Great Egret Yellow-bellied Sapsucker

Great Blue Heron \White-throated Sparrow Great-tailed Grackle Yellow-rumped Warbler
n=56 n=56
56
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Appendix 2 (cont).

Spring 1999

Summer 1999

American Crow

Lincoln’s Sparrow

American Crow

American Goldfinch

Mourning Dove

Belted Kingfisher

Barn Swallow

Nashville Warbler

Blue-gray Gnatcatcher

Belted Kingfisher

Northern Cardinal

Brown-headed Cowbird

Blue-gray Gnatcatcher

Northern Oriole

Blue Jay

Brown-headed Cowbird

Orchard Oriole

Barred Owl

Blue Jay Ovenbird Carolina Chickadee
Black Vulture Painted Bunting Cattle Egret
Barred Owl Parula Warbler Carolina Wren

Carolina Chickadee

Pileated Woodpecker

Common Grackle

Cattle Egret

Prothonotary Warbler

Downy Woodpecker

Canada Warbler

Rose-breasted Grosbeak

Eastern Bluebird

Carolina Wren

Red-bellied Woodpecker

Eastern Wood Peewee

Cedar Waxwing

Red-eyed Vireo

Eastern Phoebe

Chimney Swift

Red-headed Woodpecker

Eastern-tufted Titmouse

Common Grackle

Red-shouldered Hawk

Great Blue Heron

Common Yellowthroat

Ruby-throated Hummingbird

Great-crested Flycatcher

Dickcissel

Red-winged Blackbird

Great Egret

Downy Woodpecker

Scissor-tailed Flycatcher

Great-tailed Grackle

Eastern Kingbird Summer Tanager Hairy Woodpecker
Eastern Phoebe Swainson’s Thrush Indigo Bunting
Eastern-tufted Titmouse [Tennesee Warbler Killdeer

Franklin's Gull

Turkey Vulture

Northern Cardinal

Great Blue Heron

Upland Sandpiper

Northern Parula

Great-crested Flycatcher

\Warbling Vireo

Painted Bunting

Gray-cheeked Thrush

\White-eyed Vireo

Pileated Woodpecker

Gray Catbird \Wood Duck Prothonotary Warbler

Great Egret \White-throated Sparrow Red-bellied Woodpecker

Hairy Woodpecker Yellow-breasted Chat Red-eyed Vireo

House Wren Yellow-billed Cuckoo Red-shouldered Hawk

Indigo Bunting Yellow Warbler Red-tailed Hawk

Inca Dove n=63 Red-winged Blackbird
Summer Tanager
White-breasted Nuthatch
White-eyed Vireo
Yellow-billed Cuckoo

n=36
57
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Appendix 2 (cont).

Fall 1999

Winter 2000

American Crow

Great-tailed Grackle

American Crow

American Goldfinch Hairy Woodpecker American Robin
American Kestral Hermit Thrush Belted Kingfisher
American Robin House Finch Brown-headed Cowbird

Barn Swallow House Sparrow Blue Jay
Belted Kingfisher Indigo Bunting Black Vulture
Blue-gray Gnatcatcher Killdeer Barred Owl

Brown-headed Cowbird

Loggerhead Shrike

Carolina Chickadee

Blue Jay Eastern Meadowlark Carolina Wren
Bobwhite Nashville Warbler Common Grackle
Brown Creeper Northern Cardinal Downy Woodpecker
Barred Owl Northern Flicker Eastern Bluebird

Brown Thrasher

Orange-crowned Warbler

Eastern Wood Pewee

Black-and-white Warbler

Pileated Woodpecker

Eastern Phoebe

Carolina Chickadee

Red-bellied Woodpecker

Eastren-tufted Titmouse

Carolina Wren

Ruby-crowned Kinglet

Great Blue Heron

Common Grackle

Red-headed Woodpecker

Great-crested Flycatcher

Cooper’'s Hawk

Red-shouldered Hawk

Great-tailed Grackle

Dark-eyed Junco Ruby-throated Hummingbird Hairy Woodpecker
Downy Woodpecker Song Sparrow Killdeer
Eastern Bluebird Traill's Flycatcher Meadowlark

Eastern Phoebe

\White-eyed Vireo

Morning Dove

Eastern-tufted Titmouse

Wilson’s Warbler

Northern Cardinal

European Starling

Winter Wren

Northern Flicker

Great-blue Heron

'Wood Duck

Pileated Woodpecker

Golden-crowned Kinglet

\White-throated Sparrow

Ruby-breasted Grosbeak

Gray Catbird

Yellow-bellied Sapsucker

Red-bellied Woodpecker

n=54

58

Ruby-crowned Kinglet

Red-shouldered Hawk

Red-tailed Hawk

Red-winged Blackbird

Song Sparrow

European Starling

Turkey Vulture

'Wood Duck

\White-throated Sparrow

n=37
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Appendix 2 (cont).

Spring 2000 Summer 2000
American Crow Loggerhead Shrike American Crow
American Goldfinch Mourning Dove Blue-gray Gnatcatcher
Belted Kingfisher Nashville Warbler Brown-headed Cowbird
Blue-gray Gnatcatcher Northern Cardinal Blue Jay
Black-throated Green Warbler|Northern Flicker Barred Owl
Brown-headed Cowbird Northern Parula Carolina Chickadee
Blue Jay Orange-crowned Warbler Carolina Wren
Black-crowned Night Heron |Painted Bunting Dicksissel
Barred Owl Pileated Woodpecker Downy Woodpecker
Brown Thrasher Prothonotary Warbler Eastern Bluebird
Carolina Chickadee Red-bellied Woodpecker Eastern Wood Pewee
Carolina Wren Ruby-crowned Kinglet Eastern Phoebe
Cedar Waxwing Red-eyed Vireo Eastern-tufted Titmouse
Common Grackle Red-shouldered Hawk European Starling
Dickcissel Red-tailed Hawk Great Blue Heron
Downy Woodpecker Red-winged Blackbird Great-crested Flycatcher
Eastern Kingbird Scissor-tailed Flycatcher Great Egret
Eastern Phoebe Song Sparrow Hairy Woodpecker
Eastern-tufted Titmouse Summer Tanager Indigo Bunting
European Starling Swainson’s Thrush Killdeer
Field Sparrow Tennesee Warbler Mockingbird
Great Blue Heron Turkey Vulture Mourning Dove
Great-crested Flycatcher \Vesper Sparrow Northern Cardinal
Gray Catbird White-eyed Vireo Northern Parula
Great-tailed Grackle \Wood Duck Painted Bunting
Hairy Woodpecker \White-throated Sparrow Pileated Woodpecker
Indigo Bunting Yellow-billed Cuckoo Prothonotary Warbler
Killdeer Yellow Warbler Red-bellied Woodpecker
Lincoln’s Sparrow Yellow-rumped Warbler Ruby-crowned Kinglet
n=58 Red-eyed Vireo
Red-shouldered Hawk
Ruby-throated Hummingbird
Summer Tanager
\Warbling Vireo
\White-eyed Vireo
\Wood Duck
Yellow-billed Cuckoo

n=37
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Appendix 3. Species richness at <50-meters for 1999 and 2000 summer breeding

Seasons.

Summer 1999

American Crow

Summer 2000

Belted Kingfisher

American Crow

Blue-gray Gnatcatcher

Blue-gray Gnatcatcher

Brown-headed Cowbird

Brown-headed Cowbird

Blue Jay

Blue Jay

Barred Owl

Carolina Chickadee

Carolina Chickadee

Carolina Wren

Carolina Wren

Dicksissel

Common Grackle

Downy Woodpecker

Downy Woodpecker

Eastern Bluebird

Eastern Wood Pewee

Eastern Wood Pewee

Eastern Phoebe

Eastern Phoebe

Eastern-tufted Titmouse

Eastern-tufted Titmouse

Great Blue Heron

Great Blue Heron

Great-crested Flycatcher

Great-crested Flycatcher

Great Egret

Great Egret

Hairy Woodpecker

Hairy Woodpecker

Indigo Bunting

Indigo Bunting

Northern Cardinal

Mockingbird

Northern Parula

Northern Cardinal

Painted Bunting

Northern Parula

Pileated Woodpecker

Painted Bunting

Prothonotary Warbler

Pileated Woodpecker

Red-bellied Woodpecker

Prothonotary Warbler

Red-eyed Vireo

Red-bellied Woodpecker

Red-shouldered Hawk

Ruby-crowned Kinglet

White-eyed Vireo

Red-eyed Vireo

Yellow-billed Cuckoo

Red-shouldered Hawk

n=28

Ruby-throated Hummingbird

European Starling

Summer Tanager

Warbling Vireo

White-eyed Vireo

Wood Duck

Yellow-billed Cuckoo

n=34
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BREEDING BIRD ABUNDANCE IN BOTTOMLAND HARDWOQOD
FORESTS: HABITAT, EDGE, AND PATCH SIZE EFFECTS

Rex SaLLABANKS,2 JEFFREY R. WALTERS® AND JAIME A. COLLAZO
Department of Zoology, North Carolina Sate University, Box 7617, Raleigh, NC 27695

Abstract. We studied breeding bird communities in extensive bottomland hardwood for-
ests along the lower Roanoke River in North Carolina during 1992 and 1993. We docu-
mented a rich avian community and recorded exceptionally high densities of two species
(Prothonotary Warbler Protonotaria citrea, Acadian Flycatcher Empidonax virescens), as
well as modest densities of three species rarely encountered elsewhere in the region (Ce-
rulean Warbler Dendroica cerulea, Swainson’s Warbler Limnothlypis swainsonii, American
Redstart Setophaga ruticilla). The effects of patch size and edge on bird abundance were
small in this forested landscape, but forest type had a large effect. We found half of the
species analyzed to differ in abundance between the two primary habitat types, swamp forest
and levee forest. In contrast, no species was consistently more abundant at patch interiors
than near edges, and only two forest birds were more common in large compared with small
patches. Species analyzed included permanent residents, short-distance migrants, Neotropical
migrants, and those identified as forest-interior and area-sensitive species in other studies.
Our results suggest that the Roanoke River bottomland forests may be functioning effec-

tively as a reserve for a number of bird species.
Key words: bottomland forests, edge, habitat, landscape, patch size, point counts.

INTRODUCTION

Bottomland hardwood forests of the southeast-
ern United States are critical breeding areas for
many Neotropical migrants (Wharton et al.
1981, Hodges and Krementz 1996). Within the
United States, bottomland hardwoods are being
lost perhaps five times faster than any other ma-
jor hardwood forest type (Abernathy and Turner
1987) and represent the wetland system with
most rapidly diminishing acreage (Turner et a.
1981). Loss and alteration primarily takes the
form of clearing and draining for crop produc-
tion and, less frequently, conversion to forest
plantations for timber production. These uses re-
sult in habitat fragmentation and degradation, as
well as habitat loss, causing major impacts on
breeding bird communities (Mitchell and Lancia
1990, Mitchell et al. 1991, Pashley and Barrow
1992). Changes in hydrology due to flood con-
trol are another common agent of habitat change
in these systems.

Bottomland forests are particularly vulnerable
to habitat fragmentation because they often oc-
cur as relatively narrow linear bands along riv-

1 Received 14 July 1999. Accepted 12 July 2000.

2 Current address: Sustainable Ecosystems Institute,
30 East Franklin Road, Suite 50, Meridian, ID 83642.

8 Corresponding author and current address. Depart-
ment of Biology, Virginia Polytechnic Institute and
State University, Blacksburg, VA 24061.

ers. The effects of habitat fragmentation and
degradation on anima and plant populations
have become an increasingly important concern
in recent years (Schwartz 1997 and references
therein). Of particular concern is the role of for-
est fragmentation in the decline of some migra-
tory bird populations (Askins et a. 1990, Faa-
borg et al. 1995). As forests become more frag-
mented, the proportion of forest habitat near
edges increases geometrically, creating edge ef-
fects (Harris 1988), ecological traps (Gates and
Gysel 1978), and population sinks (Pulliam
1988, Donovan et a. 1995). In the eastern Unit-
ed States, birds near edges and in small frag-
ments suffer from elevated rates of nest preda-
tion and of brood parasitism by the Brown-head-
ed Cowbird, Molothrus ater (Brittingham and
Temple 1983, Andrén and Angelstam 1988,
Hoover et a. 1995). The magnitude of edge and
patch size effects may depend on the extent of
fragmentation in the regional landscape (Rob-
inson et al. 1995, Faaborg et a. 1998, Hartley
and Hunter 1998).

In this paper we report on breeding bird abun-
dance in the most extensive bottomland hard-
wood forests remaining in the mid-Atlantic re-
gion, located on the lower Roanoke River in
eastern North Carolina. The forested floodplain
aong the lower Roanoke ranges up to 8 km
across and contains an estimated 60,000 ha of

[748]
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contiguous bottomland and swamp forest com-
munities. Over 220 species of birds have been
recorded in the floodplain, including at least 90
breeding residents and 40 breeding Neotropical
migrants; this represents the highest breeding
bird diversity known in the North Carolina
Coastal Plain. Some Neotropical migrants breed-
ing along the Roanoke (e.g., Cerulean Warbler
Dendroica cerulea and Swainson’'s Warbler Lim-
nothlypis swainsonii) are of special concern in
North Carolina and elsewhere because of their
declining numbers and restricted ranges (Lee
and Parnell 1990). We studied the two primary
natural communities in the Roanoke floodplain:
cypress-gum swamp forest (brownwater sub-
type) and coastal plain levee forest (brownwater
subtype) (Schafale and Weakley 1990).

Our primary objective was to determine the
abundance and habitat relationships of breeding
bird species, particularly Neotropical migrants,
in order to assess the conservation value of the
Roanoke bottomlands to birds. In 1989, the U.S.
Fish and Wildlife Service acquired 13,000 ha of
bottomland forest along the Roanoke to create
the Roanoke River National Wildlife Refuge. An
additional 5,500 ha are under state jurisdiction,
and The Nature Conservancy, timber companies,
and private individuals aso retain significant
holdings. Information about conservation values
is needed to make informed decisions about
management of current holdings and acquisition
of additiona land.

Our secondary objective was to document ef-
fects of proximity to edge and patch size on bird
abundance within the natural mosaic of habitat
patches in the Roanoke system. This serves two
purposes. First, it provides a baseline against
which effects of human-induced fragmentation,
both within the Roanoke system and in other,
similar systems, can be measured. Second, it
contributes to the accumulation of a data set on
variation in effects of patchiness and landscape
structure on bird abundance across systems,
which is critical to understanding effects of frag-
mentation (Walters 1998). Most studies on the
effects of habitat fragmentation have examined
woodlots that have become isolated because of
agricultural and/or urban encroachment (Walters
1998). Contrast between habitat types in these
landscapes is great, and edges are external, non-
natural, abrupt, and permanent (Saurez et al.
1997). In our study area, patches of one forest
type are linked by relatively undisturbed forest

749

of a second type, rather than by cleared agricul-
tural or urban land. Using the terminology of
Saurez et a. (1997), the edges we examined are
external, natural ones that are either gradual with
modest contrast between habitat types (swamp-
levee boundaries) or abrupt with high contrast
(river-levee edges).

METHODS
STUDY AREA

In 1992 and 1993, we studied breeding bird
communities of swamp and levee forest along a
150-km portion of the lower Roanoke River in
eastern North Carolina, from Halifax to near the
river's mouth at Plymouth. The swamp forest
occurs in backswamps, sloughs, and other areas
that in most years are flooded much of the grow-
ing season. Dominant tree species are water tu-
pelo (Nyssa aquatica) and bald-cypress (Taxo-
dium distichum), with Carolina ash (Fraxinus
caroliniana) as a common midstory tree species.
The levee forest occurs at higher elevations than
swamp forest, on natural levees adjacent to the
river channel. The levee forest canopy is domi-
nated by a mixture of bottomland hardwoods
such as sycamore (Platanus occidentalis),
American elm (Ulmus americana), green ash
(Fraxinus pennsylvanica), sugarberry (Celtis
laevigata), boxelder (Acer negundo), water hick-
ory (Carya aquatica), and sweetgum (Liquid-
ambar styraciflua). Midstory tree species in-
clude pawpaw (Asimina triloba) and ironwood
(Carpinus caroliniana), and vines are an abun-
dant and conspicuous component of the com-
munity.

There is little change in canopy height and
overstory tree density in the transition from
swamp to levee. Forests are mature second
growth, with canopy height of about 30 m (mean
= 32 m, range among study plots 26-41 m). In
some swamp forest, mature bald-cypress have
been removed by selective logging. There is
sharp contrast in plant community composition
between swamp and levee, and swamp forest
contains much lower densities of understory
plants and shrubs, and somewhat lower densities
of midstory trees. The ecotone between levee
and swamp is not as abrupt as between levee
and river or swamp and agricultural field, but
typically it extends only a few meters.

The Roanoke bottomlands contain 13 other
plant community types besides swamp forest
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FIGURE 1. Satellite photograph of Roanoke River, North Carolina floodplain showing five types of transects

sampled for relative breeding abundance. Lighter patches adjacent to river are levee forest and dark patches are
swamp forest. White patches are agricultural fields surrounding the bottomland forests. Transects indicated are
(1) narrow levee interior, (2) wide levee interior, (3) small swamp interior, (4) large swamp interior, and (5)

large swamp edge.

and levee forest, but these other communities are
restricted in their distribution, for example to
slopes, to areas near the mouth of the river, or
to special locations such as beaver ponds. The
upland habitat matrix surrounding the bottom-
land communities consists mostly of cropland
and pastureland on higher terraces of the flood-
plain that flood rarely or not at al (Fig. 1).
Fields tend to be large, although they are usually
broken up by wind breaks, drainage ditches, and
other shrubby cover.

ASSESSMENT OF BIRD COMMUNITIES

In order to determine the effects of habitat type,
interior versus edge location, and patch size on
bird communities, we established 35 permanent
transects in levee and swamp forest tracts (pri-
mary transects). We placed 14 transects in the

center of levee patches of varying width (150—
1,500 m wide), and 14 in the center of swamp
forest patches of varying size (12—2,500 ha). We
placed the remaining seven transects within 50
m of the edge of the seven largest swamp patch-
es (340-2,500 ha) (Fig. 1). Each habitat patch
contained one transect, with the exception of
large swamp patches which contained two tran-
sects (an interior transect and an edge transect).
We assumed all transects to be independent sam-
ples because they were aways at least 1 km
apart.

We censused birds on four other levee tran-
sects that were not included in the above design.
These transects were located in levee forest that
contained substantial thickets of giant cane
(Arundinaria gigantea) (cane transects). They
were censused to determine associations be-
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tween bird species and this unique habitat com-
ponent, but were not included in stetistical anal-
yses.

We used the fixed-radius point count census-
ing technique (Hutto et al. 1986) to survey
breeding bird communities in 1992 and 1993.
Each transect was 300 m long, had three count
stations at 0, 150, and 300 m, and was visited
three times during the period 1 May—10 July in
each year. We made counts at each count station
for 10 min between sunrise (approximately 06:
00) and 10:00. At each count, we identified all
vocal and visual detections to species and re-
corded their distance as < 30 m or > 30 m.

We examined edge effects by comparing
breeding bird abundances between locations rel-
atively far from patch edges and locations rela-
tively close to patch edges. For levee forest this
was a comparison between wide (650—1,500 m)
and narrow (150—-300 m) levees; for swamp for-
est this was a comparison between large swamp
interiors and large swamp edges. Narrow levees
were impacted by two edges each (river-levee,
swamp-levee) that were 75-150 m from the cen-
sus point depending on the width of the levee
(Fig. 1). Large swamp edges were impacted by
one edge (swamp-levee) that was 50 m from the
census point.

We examined patch size effects by regressing
breeding bird abundance against the size of hab-
itat patches. Because levee forest occurs more
as a linear habitat than as discrete patches, we
regressed abundance against levee width to as-
sess effects of levee patch size. For swamp for-
est, we used data from interiors of large (340—
2,500 ha) and small (12-128 ha) patches (Fig.
1) to regress abundance against patch size.

STATISTICAL ANALYSIS

To avoid including birds that were outside the
habitat/patch of interest, we only used detections
within the 30-m radius in our analyses. We used
ANOVA to examine relationships between the
relative abundance of species and habitat type
and transect location relative to edge. Model
terms were year (1992 or 1993), habitat (levee
or swamp forest), location [habitat] (swamp in-
terior or edge, narrow or wide levee), year X
habitat, and year X location [habitat]. The mod-
els' response variables were the mean number
of detections of a particular species per transect
per year. Mean number of detections was ob-
tained by first averaging the three visits to a
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count station within a year, and then averaging
the three count station means within a transect.
Census data were power transformed to meet
homogeneity of variance assumptions (Levene's
test, P > 0.05) (Levene 1960). To assess the
possibility that lack of independence of data col-
lected from the same transect in consecutive
years affected our results, we repeated the anal-
yses using year as a repeated measure. Exclud-
ing year effects, results were identical using ei-
ther approach, or analyzing only a single year’'s
data.

For the regression analyses examining effects
of patch size, we combined data from 1992 and
1993 except where t-tests (swamp forest) or AN-
OVA results (levee forest, see above) indicated
a year effect. The response variable again was
the mean number of detections per point count
within a transect for each species. Data from le-
vees were again power transformed, but this
transformation was not necessary for data from
swamp forest.

In addition to the above species-specific anal-
yses, we also regressed average number of in-
dividuals and species against patch size for
swamps and against forest width for levees. For
these analyses we used the mean number of in-
dividuals and species detected per point count
within a transect obtained by pooling all detec-
tions.

We used IMP software (JMP 1994) to per-
form statistical analyses.

RESULTS

We recorded 69 species of birds during morning
censuses; 29 (42%) were Neotropical migrants
(long-distance migrants), 4 (6%) were short-dis-
tance migrants, 5 (7%) were coastal migrants,
and 31 (45%) were permanent residents. We re-
corded 24 of these 69 species 10 or more times
within the 35 primary transects. We recorded
four other species, White-eyed Vireo (Vireo gri-
seus), Kentucky Warbler (Oporornis formosus),
Swainson’s Warbler, and Hooded Warbler (Wil-
sonia citrina), 10 or more times if the four ad-
ditional cane transects are included. Each of
these species was strongly associated with cane.
The remaining 41 species included 10 water-
birds, 4 passage migrants, 3 species that soared
above the forest, 7 species associated with ag-
ricultural lands, and 17 rare forest species. No-
table among the latter were Cerulean Warbler,
found only on upstream levee transects, Scarlet

Page 304 of 790



752 REX SALLABANKSET AL.

TABLE 1. Results of ANOVA examining relationship of relative abundance of each individual species to
habitat type (levee vs. swamp forest) [habitat], transect location (wide vs. narrow levee, swamp edge vs. interior)
(location [habitat]), year (1992 vs. 1993) [year], habitat-year interaction (habitat X year), and location-year
interaction (location X year) in bottomland forest along the Roanoke River, North Carolina. Entries are P-values
for the indicated F-test, with significant (P < 0.05) and marginally significant (0.05 < P < 0.10) values in bold.

Habitat X Location X
Year Habitat Location year year
Species F14s F124 F2.48 F14s8 F2.48
Neotropical migrants
Prothonotary Warbler 0.25 0.002 0.81 0.98 0.55
Acadian Flycatcher 0.22 0.30 0.20 0.74 0.86
Red-eyed Vireo 0.37 <0.001 0.04 0.42 0.16
Great-crested Flycatcher 0.19 0.002 0.81 0.72 0.23
Yellow-billed Cuckoo 0.38 0.59 0.55 0.87 0.70
Indigo Bunting 0.80 0.17 0.98 0.77 0.81
Eastern Wood-pewee 0.004 0.30 0.02 0.90 0.08
Yellow-throated Vireo 0.69 0.002 0.75 0.03 0.48
Summer Tanager 0.08 0.14 0.06 0.31 0.23
American Redstart 0.37 0.002 0.10 0.69 0.22
Wood Thrush 0.28 0.002 0.76 0.09 0.40
Northern Parula 0.38 <0.001 0.71 0.47 0.60
Short-distance migrants
Blue-gray Gnatcatcher <0.001 0.62 0.21 0.90 0.16
Common Yellowthroat 0.99 0.31 0.32 0.94 0.99
Permanent residents
Carolina Chickadee 0.005 0.52 0.63 0.25 0.93
Carolina Wren 0.001 <0.001 0.37 0.15 0.72
Downy Woodpecker 0.70 0.001 0.56 0.06 0.56
Pileated Woodpecker <0.001 0.70 0.44 0.32 0.31
White-breasted Nuthatch 0.18 0.009 0.41 0.70 0.74
Tufted Titmouse 0.78 0.49 0.11 0.83 0.51
Red-bellied Woodpecker <0.001 0.43 <0.005 0.25 0.008
Northern Cardinal 0.38 0.003 0.14 0.52 0.82
Number significant? 6+ 1 11 3+1 1+2 1+1

aTotal significant + marginally significant results for model term in column.

Tanager (Piranga olivacea), Wild Turkey (Me-
leagris gallopavo), Barred Owl (Strix varia),
and Red-shouldered Hawk (Buteo lineatus).
We omitted species with fewer than 10 total
detections within the 30-m radius on the 35 pri-
mary transects in both years from species-spe-
cific analyses, as well as species flying above
the canopy. We excluded 1 of the remaining 24
species, Common Grackle (Quiscalus quiscula),
because it tended to occur in large flocks, com-
plicating statistical analyses. We excluded an-
other species, the Brown-headed Cowbird, be-
cause most detections of this species were fly-
overs. The distributions of the remaining 22 spe-
cies were subjected to statistica analysis (see
Appendix 1 for common and scientific names).
Habitat type was much more important than
patch size or proximity to edge in explaining
species abundance. Half of the 22 species ana-

lyzed were significantly more common in one of
the two primary habitat types than in the other
(Table 1). Six species were more common in
swamp forest (Prothonotary Warbler, Great
Crested Flycatcher, Yellow-throated Vireo,
Northern Parula, Downy Woodpecker, White-
breasted Nuthatch) and five were more common
in levee forest (Red-eyed Vireo, American Red-
start, Wood Thrush, Carolina Wren, Northern
Cardinal). We will refer to those more common
in swamp forest as swamp specidlists, those
more common in levee forest as levee special-
ists, and those equally common in the two hab-
itats as generalists.

Six species exhibited differences in abun-
dance between years, five of which were habitat
generaists (Table 1). Generally, species exhib-
ited the same habitat associations in both years
with only three species showing significant or
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marginally significant (P < 0.10) habitat X year
interactions (Table 1). In all three cases, differ-
ences between years can be related to extensive
flooding in 1993. Records for the first six
months of 1993 indicated Roanoke River flows
to be greatly above normal. Flows between 1
January 1993 and 30 June 1993 rank as the
fourth highest in 83 years; flows between 1 April
1993 and 30 April 1993 were the second highest
on record (Rulifson and Manooch 1993). As a
result, flooding was much more extensive in
1993 than in 1992, extending even into levee
forest for several weeks.

The Wood Thrush, a ground forager that was
found primarily in levee