THE DISTRIBUTION OF BIRDS ON A
PENINSULA IN LAKE NGRMAN
ACCORDING TO FLORISTIC COMMUNITIES

A Thesis

by
MARK ALLEN FLORY

Submitted tc the Graduate Faculty cf
Appalachian State University in
partial fulfillment of the requirement
for the degree of
MASTER COF SCIENCE

in ’

Biology

April, 1980



THE DISTRIBUTICN OF BIRDS ON A
PENINSULA IN LAKE NORMAN

ACCORDING TO FLORISTIC COMMUNITIES

A Thesis

by
MARK ALLEN FLORY

APPROVED BY:

Y Fnank Ra mcﬁaL(

Chglirman, Thesis Committee

Wanee L KWeako

Member, Thesis Committee

gépm 9\ ik 5701 CO

Mémber, “Thesis Committee

D W (onbonds

Chairman, Departyent of Biology

] —
~ _—

e

Dean‘of the Graduate School

April, 1980



This thesis is dedicated to the memory of my
Grandmother, Gladys V. Kennard, who first introduced

me to birds and kindled a love for them within me.

iii



ACKNOWLEDGEMENTS

The Author would like to express thanks and
appreciation to the following people for their kind help
in the preparation of this thesis.

Dr. J. Frank Randall directed this study and
offered much time and assistance in the preparation of
this work.

I would also like to express my appreciation to
Dr. Marie Hicks and Dr. John Bond for their critical
review of this thesis.

The help of Dr. Mary Connell in the preparation of
the plant data is deeply appreciated.

Mrs. Janice Ashley's help in typing this thesis was
also invaluable.

My wife, Sandy, gave me moral support as well as
physical help in collecting data. Her patience during

this difficult time was greatly appreciated.

iv



TABLE OF CONTENTS

Introduction..........

Review of the Literature.....

Description of the Study Area.

Materials and Methods.......

Experimental Results........

DisSCUSSIiON. .. veeweeann

Species Distribution Within Each Habitat..

v .

« e ¢ e e e

T e Qe v e e

The Dominant Bird in Each Habitat,.

Avian Associations Within Each Habitat...

Literature Cited......

cccccccc

e e
LR e« e
.« « e e

56
56
77
79
88
90



Table

I1.
I11.

IV.

LIST OF TABLES

Quantitative Habitat DesSCTiptioN.....veeueeeoeon.. 12
Distribution of Birds Within Each Habitat....... 26

Distribution of Birds Within the Total
Study ATEa...s s N e e e 6 e e ¢ e i 44

. Theoretical Habitat Preference and Bird

vi



INTRODUCTION

It is well known that avian species are not
distributed at random in forest and marginal communities
(Odum, 1971). Their distribution patterns are the result
of various factors. Certain species, and in some cases
genera, families or orders are often found in specific
habitats. These habitats are difficult to determine
because birds fly. In this study, specific habitats
were determined by quantitative floristic analysis.
Avian species were identified through both visual and
audio methods.

Because of man's increased disruption of natural
communities habitat grédients are continually changing,
resulting in changes in avian species composition. Some
major disruptive factors causing habitat gradient and
species composition changes are logging, farming, noise
associated with the onslaught of mans' transportational
and recreational needs, and the amount of human
population pressure on an area. These factors, as well
as many others, play an important role in avian

distribution.



The objectives of this study were to:

Identify all avian species inhabitating Duke Power
State Park, a peninsula in Lake Norman, from
March 15 - October 15, 1979.

Determine the range of habitats occupied by each
species and identify some factors which influence
habitat selection.

Determine species associations within each major
habitat type.

Establish an avian species record for the North
Carolina State Park system as a standard of

comparison for future distributional changes.



REVIEW OF THE LITERATURE

There is little agreement concerning the factors
determining diversity of bird communities within a
given area. Birds may be distributed within forest
communities according to their ancestral instincts
(Lack, 1933). Lack also noted that distinct adjoining
habitats suggest separation of habitat by a common
ancestor but differential specialization tends to
increase the longer the forms have been separated.
Although this ancestral habitat idea may be true and
is the prime initiator of distribution, there are
environmental factors which help determine distribution.

Birds respond to environmental factors either
positively or negatively. Anderson and Shugart (1974),
state that selection of habitat may be based on certain
factors such as food, protection and nest site
availability. Each of these factors is represented
by "sign stimuli" that lénd themselves to measurable
species responses.

Beal (1960), states that these ''sign stimuli" are
so variable that it is impossible to identify all
stimuli for a given species. This may account for the
wide range of bird community usage. The '"sign stimuli"

therefore may come from many communities.



Some observers believe that bird distribution
within a community can be more sharply delimited.
MacArthur and MacArthur (1961), state that bird species
diversity in temperate regions is correlated with
diversity of fcliage height. They also state that avian
diversity increases with the number of layers in the
vegetation and with the evenness of foliage apportionment
among the layers. Thus, species diversity can be related
to the ecological succession of the community in which a
species occurs. Early successional stage forests,
therefore, would have more bird species diversity because
they have a greater number of layers. According to Odum
(1950), and Adams (1908), ecological succession of birds
has a positive correlation with the ecological succession
of plants. Population diversity would, therefore,
decrease as stands approach climax.

Distribution of birds can be seen as a function of
many variables. .All of these variables are influenced

by the instincts of birds.



DESCRIPTION OF THE STUDY AREA

Duke Power State Recreation Area lies twelve miles
south of Statesville, North Carolina, in Iredell County.
It is a peninsula of Lake Norman, the largest man-made
lake in the state. The Park covers 1399 acres of which
ten percent adjoins the northwest shore of this 32,510
acre lake (N. C. Department of Economic and Natural
Resources, 1978). The Park contains a man-made, multi-
recreational, 33 acre lake. The Park was established in
1962 by a grant given to the State of North Carolina by
the Duke Power Company (N. C. Department of Economic and
Natural Resources, 1976).

Much of the land was either farmed or logged, with
the last major disruption occurring around 1960, two years
before the Park was established. As a result, the Park
contains many successional community types varying from
oak-hickory forest to marginal swamp areas.

The Park is bordered on the north by Lake Norman.
Lake Norman is a multiuse hydroelectric, recreational
lake. It was established in 1961 by the flooding of
the Cowan's Ford Dam in 1960 (N. C. Department of Economic

and Natural Resources, 1978).



The Park lies completely within the Piedmont
Province of North Carolina at an elevation of about 700
feet with variations less than 200 feet and has an
average yearly rainfall of fifty inches and an average
annual temperature of fifty-nine degrees (U. S. Department
of Agriculture, 1941).

The topography of the Park is a result of it being
within the Catawba River drainage basin. The Park
viewed as a whole contains many forest coves and hills
running from the center of the peninsula to the lake.

The hills and coves are a result of the drainage of water

into the Catawba River.



MATERIALS AND METHODS

The names of all birds sighted along a transect
were recorded according to the habitats they were
occupying. The transect was a 6 mile swath following
natural observation routes starting at the Park Office
and finishing at a cove of Lake Norman. The transect
represented examples of all major community types within
the Park, the 33 acre lake and part of the Lake Norman
shoreline. As a result, most variables as to habitat
and physical barriers were included.

Observations were made between 5:30 znd 9:00 A.M.
on the average of two times per week starting on March 3,
1979, and ending on September 19, 1979. Ten observations
were also made at night from 9:00 to 2:00 P.M. to
identify nocturnal avian species in the study area.

Birds were identified using direct audio and visual
recognition. Common songs and sightings were immediately
recognized but problem birds were checked using the
following sources: (Peterson, 1947; Pearson, 1959; Ball
and Farrand, 1977; American Ornithologists' Union, 1957;

and Peterson, 1949).



After the birds were identified and given an area
identification number, the areas were analyzed using
the '"Plotless Method" (Gottam and Curtis, 1955), which

gave botanical frequency, density and importance values.



EXPERIMENTAL RESULTS

Forested areas were quantified using the "Plotless
Method'", (Gottam and Curtis, 1955). Using this method,
relative density, relative frequency, relative coverage
and importance values were recorded for the tree species
within six of the seven habitats sampled. These
habitats were named according to the dominant tree
associations or consociations (Oosting, 1956). The
results are listed in Table I.

Habitat number one is a Pinus echinata forest that
borders a lake cove. This area is not natural and was
planted in monoculture form.

Habitat number two is a Pinus virginiana forest.
Further observation of this area reveals obsolete farm
terraces which indicates that this area wés farmed.

At both ends of the Pinus virginiana forest are
what can best be_described as "old fields" with dominants
of Andropogon sp. and Pinus virginiana. Observations
indicate the pines are from three to five years of age
and widely stratified.

Habitat number three is a Quercus alba - Carya
ovata association but contains variations. The

distributional data shows that Pinus echinata still
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exists here and is of relative importance in this
habitat. This area was situated on top of a hill and is
relatively xeric when compared to lower areas closer to
the 1lake.

Habitat four is also a Quercus - Carya association
but the data indicates a greater relative diversity of
Quercus sp. The presence of Liriodendron tulipifera
indicates a hydric condition while Pinus echinata
indicates a sub climax condition.

Habitat number five is relatively xeric because it
is not adjacent to the lake and is elevated. This area
is termed a Quercus alba consociation due to the lack of
comparable dominance of Carya sp. In addition to the
dominant Quercus alba, several other tree species were
present. However, no Pinus echinata was present. The
area has a slight northern aspect.

A Quercus - Carya association exists in area number
six. This area is adjacent to the lake and has a
northern aspect. The area is relatively hydric and
contains a few freshwater springs. Acer rubrum, Fagus
grandifolia and Nyssa sylvatica also occur. There is

a lack of Pinus echinata in the area.
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The final sampling area was not quantitatively
analyzed because its diversity ranges from open water
to marshland. This area consists of Salix nigra -
Cephalanthus occidentalis associations; Alnus
serrulata consocliations; Carex sp. - Typha latifolia
associations and barren shore. All of these habitats
were grouped under one heading as open water to marshland

habitats.



12

*oa
124 ¢90° 2S00’ 910" 4 unaaoqav
unapuaphxQ

Jieyayy
Iv0° 100° SZ0° 800 ° T DU} 0a28
snunadg

. T
SS0° STI0° SZ0° 800 T ppraolf
SNUILOY

. .-H
Zvo- Z200° §Z0° 800" T . puviuzbaza
y snaadiunp
b |
yv0° ¥00 520" 800" 1 pnyfrovafize
aoquopanbag
.-H x

060° 900" 2s0” 2¢0’ 14 vaaf1diins
UOIPUDPO LI LT

I3TTTI
€79°¢ 606° S6L° 616" VIT DIVULY D2
snuid
anIeA 98ea10oA0) ALouanboaux, L311suo( STBNPIATPU] sa129adg

9ouejxodu] SAT3RIOY SATIEBISY 9ATIBISY Jo JaqunN

(3ss103 pavuryoe snuig) °T JIoqunN 3IBITqEH

uoT3dTIds9Q 3BITQRH SATIBITIUEND ] SIqEL



13

ISTTIN
¢ T 0°T 00°T 24 vuvzururbaza
snuid
anyeA 98BI9A0) Adousnbouag A11sua( STeNpTAIpPU] sat1dads
souejaoduy 9ATIBRISY 9AT3IBISY 9AT3RISY JO Ixaquny

(3s2103F vuviruzbaza snuid)

"7 1aquny 3eITqRH



14

i

9v0° 970" T10° 600° 1 §0YqUDPOVLAY
vr831pe1d

*oa
SLT° 910° g€L0" 980° 0T UNdI0qID
wrapuaphxp

TI9MIB]

A AN LYyO"® Zs0° ¢vo - S §17p2d0q °IBA
vagnd 8nodanp

I9TTTH
L9¢" 691" S60° ¢o0T" 8 pIoULYO2
snuid

FLeqayy
L90° 620° 120" L10° z p1p0f1puvab
snbog
. ysoy X

860° ¢16° Zvo° £vo’ S vaDAO
vAav)

"
99¢” 920" 891" Ly 0¢ ppraolf
SNULOY
anTeA EY- R EYCR) Aouanbauaxjg L3Tsuaq STEBNPIATIPU] sa12adg

souejaodug SATIBISY 9ATIEBISY SAT3IEBTSY JOo Jaquny

(uoT3BIDOSS® D3DA0 DA4DY - DQID snodand) ‘¢ JaqunN 3IBITqRH



15

XNeYdTW
990" 820° 120° LT0°® V4 vgvolnS
snodaanp
i

A4 TL0° €L0” 8L0° 6 pasf1diqng
UOIPUBPOLALT

uo3ty
0Z0° ¥000° T10° 600" T povdo
E8lll

T
L6¢” 880° LET"® cil® 0¢ pql1vo
snodanp

*Yyyouany
0S0° Z10° 1Z0° LT0° Z DOLIPUD] 2ADW
snoaanp
Tie33InN
§80° 800° evo’ €0’ 1 DsojquUWO]
pAav)
i |
9¢T” 120° £€90° Zs0° 9 DUDD LI UD
8NULTDI]
anTeA 23BI9A0) Aouanbaayg A3TSuUd( STENPTATIPU] sa12adg
souejxoduy 9AT3IBIY SATIRBISY 9ATIRBISY Jo xaquny

*3uo0) (UOT3IBIDOSSE D2Pa0 DPRAD)Y - DGID Snodanp) *¢ JaqunN IBITqERH



16

*Yyyouanpy
SSv° sev” TI0° 600° T D2ULOD0D
snodanp
IS3TTT
124 ¥00° ‘TT0° 600 ° i vuviuzbaza
snuig
=
0L0° 0Z10° g0’ 970" ¢ wunagnd
J20V
TT=Ysael
Sy1- 0ZT10° AN 090" L vorgvalhfs
v8shy
11BYIyg |
0Z0° 2000° I10° 600" T puUL30d28
snunad
I93T1eM
L80° Z00° Zvo’ €Yo S PUDLIUL] OADD
snuiduv)
anyTe/A 93BI9A0) Aousnboaxyg A3Tsua( STBNpPTATPU] sa1298dg
souejxoduy SATIBISY 9ATIRBRISY 9AT3IBISY Jo Jaquny

*3u0) (UOT3IBIDOSS® P3EPao PAAD) - DGLID Snodany)

¢ IaqunN 3BITqEH



17

=1
£€s2° 10T° LLO"® SL0” 6 vasfrdiring
UOIPUBPOLALT
[19maeyg
L8T" 9L0° SS0° 950" L 811v240q °JBA
vaAgnda 8nodany
uo3lty
LSO" 610° (A 910~ Z vopndo
2271771
!
1218 890° 861" 81¢Z” £< ppraolf
8NUIO0)
‘weq
SST” £¢0°’ 990" 950" L puianiaa
snouaanp
. XNeYITH
61T 910" 550° 8v0° 9 p3vo1DS
snodaany
19aMS
Lve: 250° 0TT" S0T* T paqv b
vAID)
anieA 98BI9A0) Aduanbaiy A31sua(Q STenpTAIpU] sa12adg
souejaxodu] 9ATIRTSY SATIBISY 9ATIBISY JOo Jaaquny

(UOT3BIDOSS® DAUD) = 8noaanpP)

"y ZequnN 3BITqEH



18

ysoy N
pee” . 611" 0TT" SOT* €T vivao
vAav)
: *oda
vST® 800" 990° 80" 0T WUNBLOGAD
wnapuaphxo
I9TTTIN
0z8°’ S0s’ ST 191" 02 DIDULY DD
snuid
TTeysaen
poar3valhs
260" 800° 124N 0vo- S cmmma
1
DUDO LA WUD
2z0° £00° I10° 800° T SNULXDAY
"
9L0° T10° £¢0”’ Z¢0°’ 14 rq1D
8Nnodanp
aniep 98BJI0A0) Adouanbaxyg A31sua( STENPTATIPU] sa1dadg
souejxodu] SATIRBISY 9AT3BIOY 9AT}BISY Jo Jxaquny

*3u0) (UOT3IBIDOSSE PAUD) =~ 8nodanp)

'y 1equny 3BITqERH



19

"qyousnpyy
LSO LT0" 124N 910° Z P2ULDO0D
snodaanp
*oa
Z6S° 6S0° SEC " 86Z° LE Unaao0qav
wnapuaphxQ
ysoy N
Svo* SZ0° Z10° 800° [ vavao
vAavy)
T
vo¢- 9Yv1°* 621" 680° TT vasf1di1ng
UOAPUIPOLALT
. i |
L 800° 8TT" 680° TT wnaqnd
d20Y
T
9TIT"'T 7SS ° Lye” o 4o 6¢ rq1v
snoaanp
F1eyqayy
ZS0° ¥00°* 124N 124\ ¢ PUL30d28
snunad
anTep 98eI19A0) Adouonbauayg A3Tsua( STEBNPIATIPUL so1D20dg
sduejaodug SAT3IBISY SAT3RIOY 9AT3IBISY JO Iaqunpy

(UOT3BIDOSUOD DG7D 8hnodanp)

'S loqunN 3BITqRH



20

T19Maey]

vvo* ¥00° vzo- 910" Z 81703409 *IBA
pagna snoaanp

i
780" €06 Ly0" z€0° 4 ppraolf
SNUIO0Y

B |
Iv0° 100° vzo- 910" 4 vuviuibaza
gnaadiunp
193 TeM :
620° 600° Z10° 800° T DUDIUL] OIDD
snuidan)
TTeYsaen
2zo0° Z00° Z10° 800" T voravalhis
v8shp
IS3TTIN

290" o’ Z10°” 800° T DIDULY DD
snuid

XNBYITW
LeC’ ¢Zl”’ 6S0° 9S0° L pavoIDf
snouaanp
anTeA 983BISA0) Aouanbaxyg A31sua( STBNPTATIDPU] satdads

souejaoduy SATIBISY SATIBIOY SATIRTOY Jo xaqunpy

*3uo) (UOT3IBIDOSUOD DG7D 8noaany)

'S Ioquny 3eITqRH



21

J1eyayyg
120° S000° ol B9 800" 1 pi70f21puvab
snboyg
uolty
£€z0° £00° Z10° 800° T vovndo
X277
anTeA 93BI9A0) Aouanbaxyg A31Ssua( STENPTATIPU] sa12adg
souejacdu] SATIBTOY 9ATIRISY 9AT3IEBISY Jo xaquny

*3u0)

(uotr3zerdO0SUOD

vq1D 8noaanp)

‘G J9qunN 3JelTqeH



22

T19MmIeq
26S° pee” £¢1’ Sy1” 8T 817v240q *IBA
pAqnNJa SNoIBNY
TTeysien
Z2ee” A2 280" 860" Z1 poi3valfis
veshAy
gy
627" 60" vLT® 191" 0z pasfrdryng
UOIPUBPOLALT
3}99MS
SL0° 200° Iv0° 250’ 14 paqo] b
vARav)
; 3
24 8¢0° 0z0* 910° Z DUDD LI UD
8NULTDAL
Yysoy X
vST® 6T0° - 040° S90° 8 p3DAO
vAavy
"
vez” votT® 260" 860" A vpraolf
8NULO0Y
anyTeA 98BJa8A0) Aduanbauay £3Tsuaq STBNPTATPU] satdadg
souejxodu] 9ATIBISY 9AT3IBISY 9ATIBISY F0o Jaquny

(UuOT3BIDOSSE DAaD) - 8snoaanp)

‘g xsqunN 3jelTqeyq



23

Jaeyayy

gee” €10~ L1g" 800" T pU30a28
snundadg

"
2%’ Z2000° LT1E" 800° T puviurbaza
soafidsoaq

eltl
ZIt” ¢10°” tso* 8v0° 9 WUNaJa0qao
unapuaphxQ
g |

86¢° seo”’ A\ | 41 ST unagqnd
d29Y

I33TeM
9¢0° £000° 020" 910° Z DUDIUL] 0IDD
snuardav)

: Jleqayy
0gz” LSO" Z60° 180" 0T vi70f2puvab
snboyg

T
Ive” 090" 260" 680° 1T pq1v
snodanp
anTeA EFEREY R Aduanboaxyg A31sue( STENPTATIPU] sa12adg
souejzxoduy SATIBISY 9ATIBISY SATIRBISY Jo xaquny

*3u0) (UOTIBIDOSSE DAAD) ~- Snodany)

‘9 xaqumy 3e3ITqEH



24

"Yqyousnp
LOYV" z80° LEE° 800" T PaULO202
snodaanp

TT1e33nN
1240 610° LIS 800" T DEOJUIUOT
vAaDY
antep 93BI9A0) Aousnboauayg A11sua( SIBNpPTATIpPU] sat1oads

souerjxoduy 9AT3RBISY SAT3IBISY 9ATlRTISY JO Jaquny

*3uo) (uUOTI3lBIDOSSE DAUD) - 8N2aINP)

‘9 JaqunN 3elTqBH



25

The distribution of birds within each habitat
consisted of all birds sighted in the area throughout
the study period. The summation of these sightings 1is
called the '"total individual occurrence.'" Some of these
individual birds were sighted more than once. This
observation is quantified under the heading of ''total
individual occurrence less repeats.'" The summation of
each column of values was computed from which came the

0

"individual % occurrence'" and '"individual % occurrence

less repeats.'" These results are in Table II.
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To perceive the importance of this data, a
comparison of all species with respect to all habitats
must be made. This was done by listing all 64 species
and noting the total representation of each in all
habitats again noting the difference due to repeats.

Of this total number, the percentage of this time that

a species was found within one of the seven habitats was
noted and given a percentage of total occurrence number.
This information can afford a comparison of all species

as to habitats. This information is tabulated in

Table III.
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DISCUSSION

The experimental data collected from the study area
can be organized, interpreted and discussed under three
major concepts:

1. The relationship of all birds to each habitat.

2. Bird dominance in each habitat.

3. Bird associations within each habitat.

Species Distribution Within Each Habitat

Certain avian species are known to prefer specific
habitat types (Odum, 1950). The "Theoretical Habitat
Preference Table and Bird List," (See Table IV), follows

the habitat information in the Audubon Society: Field

Guide to North American Birds (Ball and Farrand, 1977).

This table will be used as a standard for comparison.
The avian species found in each habitat will be compared
to this table to determine how a species fits the
theoretical data. The birds will be classified as '"well
fitters," '"marginal fitters'" and 'poor fitters."
Habitat Number 1, the Pinus echinata forest

This habitat, located along a cove of Lake Norman
is domiﬂated by a single tree species, Pinus echinata.
Thirty-eight bird species were recorded for this area

and can be categorized into three major groups.
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The "well fitters" are birds that correspond most
closely to the theoretical data. Two of the thirty-
eight birds recorded in this habitat, Carpodocus
purpureus, (Purple Finch), and Sitta pusilla, (Brown
Headed Nuthatch), were found only here. These birds
depend upon coniferous forest for their major food and
nesting sites. (. purpureus was recorded only once
during this study period and was found only in this area.
S. pusilla was recorded seven times with 100% of its
occurrence within this habitat, (See Table III).

The '"marginal fitting" birds fell within six
subgroups according to their habitat preference. These
subgroups were entitled generalists, marginal areas,
lakes-ponds-rivers, freshwater marsh, moist deciduous
forest and second growth. These birds did not exactly
fit the theoretical preference standard.

The generalist birds are those that are known to
have wide habitat tolerance ranges most of which frequent
all communities within the study area. The wide
habitat tolerance birds and their % occurrence within
this habitat with respect to all other habitats are,
(See Table III):

Bubo virginianus Great Horned Owl 100%

Colaptes auratus Flicker 33%
Corvus brachyrhynochos American Crow 38%
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Cyanocitta cristata Blue Jay 30%
Hylocichla guttata Hermit Thrash 50%
Mimus polygottos : Mockingbird 50%
Quescalus quiscula Purple Grackle 100%
Turdus migratorius Robin 50%

Two of these birds, Q. quiscula and B. virginianus,

were recorded only once, (See Table III). It is, therefore,

invalid to draw any conclusions about these birds in

relation to habitat. However, both birds are rather

uncommon to this area of North Carolina (Pearson, 1959).
Marginal area birds tend to frequent forest edges

with thick undergrowth. The ecotone between the lake and

the Pinus echinata forest supplies good habitat for the

following edge usage birds. Their % occurrences as found

in Table III are:

Caprimulgus vociferus Whip-Poor-will 50%
Melospiza melodia Song Sparrcw 100%
Parus carolinensis Carolina Chick-a-dee 51%
Pheucticus ludovicianus Rose-Brested-Grosebeak 100%
Richmondena cardinalis Cardinal 14%
Spinus tristis Goldfinch 54%
Spizella passerina Chipping Sparrow 94%
Spizella pusilla Field Sparrow 100%
Toxostoma rufum Brown Thrasher 38%

Three birds within this subgroup were recorded only once.
Two of these birds, M. melodia and P. ludovicianus, are
not common to the Piedmont of North Carolina (Pearson,
1959). Also S. pusilla tends to gravitate toward open

country and old fields (Pearson, 1959).
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Three birds recorded for this habitat were there

because of its nearness to the lake. These birds were:

Ardea herodias Great Blue Heron 20%
Megacreyle alcyon Belted Kingfisher 17%
Pandion haliaetus Osprey 33%

Two birds, Agelius phonecius found here 6% of the
time and Geothylpis trichas 25% of the time, are termed
freshwater marsh birds. These birds utilized the lake
margin.

Certain birds, although moist deciduous forest
birds, were recorded for this area not because of the
dominant tree species but because of their affinities for

[}

lakes. Birds, along with their % occurrence in this

habitat that are known to frequent deciduous forests are:

Buteo lineatus Red Shoulder Hawk 40%
Hylocichla mustelina Wood Thrush 13%
Parus bicolor Tufted Titmouse 46%
Strix varia Barred Owl 33%

One class of "marginal fitters' can be termed
second growth utilizing birds. These birds prefer areas
in later successional stages and are known to utilize
coniferous forest margins. These birds and their %

occurrence are:

Cocecyzus americanus Yellow-billed Cuckoo 58%
Ieteria virens Yellow-brested Chat 100%
Thryothorus ludovicianus Carolina Wren 71%

Zenaitdura macroura Mourning Dove 9%
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The third major group, 'poor fitters', have birds
which utilize two habitat types. The dry deciduous

)

forest birds and their % occurrence are:

Buteo platypterus Broad Winged Hawk 33%
Contopus virens Eastern Wood Pewee 100%
Dendrocopecs villosus Hairy Woodpecker 33%
Seiurus aurocapillus Ovenbird 25%
Vireo olivacius Red-eyed Vireo 50%

All of these birds were probably attracted by the edge
effect as created by the Pinus echinata forest adjoining
the lake. Edge areas like this are known to attract
quite a few insects and small mammals due to the cover
derived from this edge area. All the above birds except
B. platypterus are insectivores. B. platypterus prefers
small mammals such as mice and shrews.

One bird, Dumetella carolinensis, (Catbird), was
found here 25% of the time. The marginal effect of the
lake may be the cause. This birds is known to frequent
thickets. Lake edge areas supply this need.

Habitat Number 2, the Pinus virginiana forest

Habitat number two is a pure stand of Pinus
virginiana vegetation (not uncommon to the Piedmont of
North Carolina). These trees had an approximate age of
from 10 to 20 years. This habitat, being in a phase of

ecological succession affects bird species diversity.
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No "well fitting'" birds were noted for this afea but
"marginal" and "poor fitters'" were recorded. Twenty
bird species were recorded for this area.

The '"marginal fitting'" birds fell into four sub-
groups; generalist birds, marginal area usage birds,
second growth usage birds and old field usage birds.

Three generalist birds, as would be expected, were
found here. These birds are Cyanocitta cristata, (Blue
Jay), Corvus brachrhynchos, (Crow) and Mimus polygottos,
(Mockingbird). The relatively low % occurrence, with
respect to all habitats, should be noted for two of
these birds; C. eristata and C. brachyrhynchos at 4 and

% respectively. This low percent could be attributed to
chance fly-through. The 50% occurrence data for M.
polygottos can be considered inconclusive due to the
lack of overall abundance for this species (See Table
I111).

Birds that are termed marginal area species can be
dealt with more conclusively with the exception of
Caprimulgus carolinensis (Chuck-will's widow), with a
misleading occurrence according to all habitats of 100%.
Only one C. carolinensis was recorded in the study area.
The remaining marginal birds can however be grouped

together and said to occur here due to the edge effect
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created by this type area as well as the dense under-
growth afforded by greater light penetration. These
marginal birds along with their % occurrence are as

follows (See Table III):

Caprimulgus voctiferus Whip-poor-will 25%
Dumetella carolinensis Catbird 75%
Parus carolinenstis Carolina Chick-a-dee 22%
Richmondena cardinalis Cardinal 33%
Spinus tristis Goldfinch 17%
Spizella passerina Chipping Sparrow 6%
Toxostoma rufum Brown Thrasher 38%

Other '"marginal fitters" included three species
whiéh are collectively termed second growth utilizers.
All three of these birds are known to utilize edges,
thickets, and coniferous margins according to the
theoretical habitat preference data. This area contains
all of these habitat types. The birds according to
this grouping are Coccyzus americanus, (Yellow-billed
Cuckoo), 17%; Thryothorus ludovicianus, (Carolina Wren),
21% and Zenaidura macroura, (Mourning Dove), 70%.

The final "marginal fitter" is Colinus virginianus,
(Bobwhite), with a % occurrence according to all
habitats of 57%. This bird, preferring old fields, was
found here due to the resemblance of areas along the

forest edge to old field type habitat. It was noted

in the habitat description section that this Pinus



virginiana forest was surrounded by old field habitats.
It can therefore be concluded that C. virginianus was
using this area as cover, hence their high percentage
here.

The final group of birds known collectively as
deciduous forest users '"fit poorly'" into this habitat
but their presence here can be explained. The Pinus
virginiana forest, although bordered on all sides by
an old field type habitat for a narrow distance, was
situated between two climax forest areas. As a result,
these species were considered as transients between

hardwood areas.

Buteo platypterus Broad Winged Hawk 67%
Hylocichla mustelina "Wood Thrush 13%
Parus bicolor Tufted Titmouse %
Seiturus aurocapillus Ovenbird 75%
Vireo olivaceus Red-eyed Vireo 9%

Habitat Number 2a, the 01d Field

Habitat number 2a was unmeasurable by the transect
method but site identification shows it to be the old
field type habitat with dominants of Andropogon sp. and
Pinus virgintana seedlings. This area was directly
adjacent. to the Pinus virginiana forest discussed in the

previous section.
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There were three "well fitting" birds. Sturnella
magna, (Meadow Lark), with an occurrence according to
all habitats of 100%, cannot be considered_significant.
This bird was only found once here as was Passerina
eyanea, (Indigo Bunting), was an occurrence according
to all habitats of 100%. The small occurrence of these
two species can be attributed to the small amount of
old field habitat within the Park as well as to its
disjunct nature with respect to adjoiﬁing farmland.
This area was surrounded by various forest types of many
acres making it almost inaccessible to transient old
field birds. One bird of old field character, Colinus
virginianus, (Bobwhite), at 29% of its total occurrence
within this habitat, is not as limited to this habitat
and is more versatile in its preference. The greatest
abundance of this species was noted in the Pinus
virginiana forest which was used as cover.

"Marginal fitters'" fell here info two subgroups,
marginal area users and second growth users. All
species in these two subgroups gravitate toward edge
type aréas with trees close by.- Marginal area users
along with their present occurrence according to all

habitats were, (See Table I1II):
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Archilochus colubris Ruby-Throated Hummlngblrd 100%
Cathartes aura Turkey Vulture 50%
Spinus tristis Goldfinch 25%
Pipilo erythrophthalmus Towhee 75%
Richmondena cardinalis Cardinal 10%

One second growth user was noted. Zenaidura macroura,
(Mourning Dove), 22%, has affinities for old fields as
well as coniferous margins.
Habitat Number 3, the Quercus alba-Carya ovata association

Habitat number 3 was identified as a Quercus alba-
Carya ovata association but this was a misleading
classification. In the description of the habitats
Pinus echinata was of relative importance, (See Table I).
This area was noted to be xeric and was one of the major
usage areas. This area is in the main Park picnic area.
These two factors play an important role in the
distribution of birds within this area. Although this
area contains a great diversity of tree, subcanopy and
herbal vegetation only six species of birds were recorded
for this area. This low bird species diversity can be
explained by the presence of humans in the adjacent
swimming area.

Although few birds used this area two birds, Buteo
lineatus, (Red Shouldered Hawk), at 40% 6ccurrence; and
Iridoprocne bicolor, (Tree Swallow), at 40% occurrence

used this area avidly. These birds were "well fitting"
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deciduous users and ''poor fitting'", freshwater marsh
users respectively. B. lineatus, although wary of
human intervention, utilized this area because of the
large canopy trees and the thick Cornus florida
subcanopy. It was also noted that they were at the
extreme southern end of the picnic area which received
the least usage. Rodents were abundant in this area
due to the picnic debris which is another factor insuring
the hawks presence here. It was also observed that one of
these hawks was a female that had two young in this area.
The second most abundant bird in this area is
Iridoprocne bicolor, (Tree Swallow). It is a ''poor
fitting" freshwater marsh user. Human population
pressure forced the bird away from the lake into the tree
cover. All other birds that were found in this area were
marginal fitting birds. Two of these birds are termed
generalists, Cyanocitta cristata, (Blue Jay), 9%, and
Corvus brachyrhynochos, (Crow), 19%. Both of these
species are known to be tolerant of human invaders as
long as they are kept at a distance. These birds were
observed frequenting the area in the early mornings and
late afternoons when human activity was at its lowest

point. They were often observed feeding on picnic debris.
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The final bird found here was Parus carolinenstis,
(Carolina Chick-a-dee), at 8% occurrence in relationship
to all habitats. This bird is a marginal area user that
is known to gravitate toward deciducus forests. It
frequents this type of habitat and is not wary of man.
This bird is the only species that remained within this
area during peak human presence. This bird, being small
and inconspicuous, found it easy to hide among the plant
layers.

Habitat Number 4, (Quercus-Carya association)

Habitat number 4 is a Quercus-Carya association aé
is habitat number 3. There are some major differences in
this habitat which affect the distribution of avian
species. Most of these differences are the result of this
area being relatively hydric due to its proximity to the
33 acre lake.

One major difference in habitat noted here is the
greater diversity of Quercus species; another being the
greater number of Pinus echinata, (See Table I). This
information, coupled with the fact that this area is
disjunct‘from any well used area of the Park, explains
why this area has 17 species of birds while its

ecological equivalent, (Habitat Number 3), being nearer
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populated areas, had only 6 avian species. The
relatively greater moisture in this area had an obvious
effect on bird users.

Six of the seventeen birds found within this area
were attracted by the deciduous forest and are termed
"well fitters.'" These birds with their % occurrence

according to all habitats are:

Dendrocopos pubescens Downy Woodpecker 31%
Dryocopus pileatus Pileated Woodpecker 80%
Hylocichla mustelina Wood Thrush 75%
Vireo olivaceus Red-eyed Vireo 14%
Parus bicolor Tufted Titmouse 14%
Strix varia Barred Owl 67%

There were three classes of '"marginal fitting"
birds; generalists, marginal area users and second growth
users. There were four generalists birds one of which,
Hylocichla guttata, (Hermit Thrush), at 50%, is known to
be a transient visitor that stops in North Carolina
deciduous or coniferous forests on its way northward in
spring. Pearson, (1959), states that although this
species does not nest here, it still often sings on
territory as it passes through. |

The other three generalist birds were found here
due to the open canopy found in this type area which

is broken up by the existence of old Pirus echinata
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individuals. These birds along with their % occurrence

according to all habitats are:

Colaptes auratus Flicker 67%
Corvus brachyrhynchos Crow 5%
Cyanoecitta eristata Blue Jay 22%

There were four '"marginal fitting'", marginal area
usage birds one of which, Richmondena cardinalis,
(Cardinal), at 19% was attracted to this area for two
reasons; its affinity for moist woodlands and its usage
of edge habitat.

Three marginal area usage birds were found here due
to the edge effect created by the lake which was adjacent
to this area. The birds with edge affinities along with

their % occurrence according to all habitats are:

Caprimulgus voectiferus Whip-or-will 25%
Parus carolinensis Carolina Chick-a-dee 11%
Toxostoma rufum Brown Thrasher 25%

Two "marginal fitting", second growth usage birds
were also noted for this area. Coccyzus americanus,
(Yellow-Billed Cuckoo), at 17% and Thryothorus
ludovicianus, (Carolina Wren), at 7%. The former
frequents moist forests and the latter, lake edges.

One, bird was found in this area which is a '"poor

fitting'", marginal usage bird. This bird species,
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" Spinus tristis, (Goldfinch), at 2% occurrence was
transient to this area. This species is occasionally
known to use thickets which can be found along the lake
edge.
Habitats 5 and 6, the Quercus alba consociation and
Quercus-Carya assoclation, respectively

Habitat numbers 5 and 6, termed Quercus alba
consociation and Quercus-Carya association respectively,
are both areas at or near forest climax. Habitat five
is the more xeric of the two thus giving rise to a
consociation. Habitat number six is more hydric due to
its proximity to the lake and its northern aspect which
supports the Quercus-Carya association., The validity of
this conclusion is enhanced by the occurrence of Acer
rubrum and Fagus grandifolia, both well known climax
species of moist areas with a northern aspect, (Oosting,
1956).

Both areas being at or near climax decrease bird
species diversity. According to Odum (1950), and
Adams (1908), population density in birds decreases as
the forest stands mature, This is illustrated in
Table II. Habitat 2, a Pinus virginiana forest of

probable early successional nature, as shown by the
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obsolete farm terraces, had 20 bird species. The number
of bird species in Habitat 4, a Quercus-Carya
association was 17. This diversity can be explained by
the presence of coniferous trees in the habitat. Areas
5 and 6 had eight and ten species respectively.

Four "well fitting" birds were recorded in Habitat
number 5. These birds along with their percent

occurrence according to all habitats are:

Centurus carolinus Red-Bellied Woodpecker 50%
Dendrocopos pubescens Downy Woodpecker 8%
Parus bicolor Tufted Titmouse 9%
Vireo olivaceus Red-eyed Vireo 2379

Habitat number 6 had five "well fitting" birds.

These birds are:

Centurus carolinus Red-Bellied Woodpecker 50%
Dendrocopos pubescens Downy Woodpecker 62%
Dendrocopos villosus Hairy Woodpecker 67%
Dryocopus pileatus Pileated Woodpecker 20%
Parus bicolor Tufted Titmouse 18%

Information can be extrapolated here concerning the
Picidea Family of Woodpeckers. It should be noted that
100% of the occurrence of C. carolinus occurs in these
two areas. The relatively lower percentage occurrence
of D. pubescens in Habitat 5 as compared to number 6 1is
also of importance. This difference was caused by the

conifers existing in the Quercus alba consociation found
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in Habitat number 6. Also it should be noted that
another Woodpecker, D. pileatus was only in Habitat
number 6 due again to the conifers and the xeric nature
of the Quercus alba consociation.

Parus bicolor, another "well fitting" bird, was
found in both habitats. Again because of the existence
of conifers, half as many of this bird species were found
in Habitat 5 as in Habitat 6.

Habitat 5 also had three '"marginal fitting'" birds;
two which were generalists and one marginal usage bird.
Cyanocitta cristata, (Blue Jay), at 13% was there as a
generalist that likes Oak trees. Another generalist,
Turdus migratorius, (Robin), at 50% was there due to 1ts
affinity for open woods. The marginal bird, Parus
carolinensis, (Carolina Chick-a-dee), at 5% is known to
prefer deciduous forests.

Habitat 6 either had or lacked the same "marginal
fitting" birds as Habitat 5. Cyanocitta cristatae at
8% and Parus carolinensis at 3% were both found here as
deciduous forest frequenters.

Three '"marginal fitting'" birds were found here that

were not found in Habitat 5. These birds are:

Coccyzus americanus Yellow-Billed Cuckoo 8%
Corvus brachyrhynchos Crow 8%
Richmondena cardinalis Cardinal 24%
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C. brachyrhynchos was there as an obvious generalist,
while R. ecardinalis and C. americanus were there due to
their affinities for moist areas near the lake. The
absence of the latter two species in Habitat 5 can be
explained by the xeric nature of this area.

One '"poor fitting'", old field usage bird was
recorded for this area. Colinus virginianus, (Bobwhite),
at 14% was found here because this species is known to
frequent roadsides. A road is directly adjacent to
Habitat 5.
~Habitat Number 7, the Marsh to Open Water Communities

Habitat 7 is termed marsh to open water habitat and
includes many variable habitats as explained in the
experimental results section. Not only did this habitat
include various associations as wgll as consociations,
it was touched at some point by almost all of the major
habitat types discussed in the study area. This wide
variety of possible habitats gives an indication why
27 species of bifds were found within this area.

"Well fitting" birds feli into two subgroups;
freshwater marsh birds and lake, river, and pond birds.

The freshwater marsh birds were:

Agelaius phoeniceus Red-Winged Blackbird 94%
Botaurus lentiginosus American Bittern 100%
Casmerodius albus Common Egrett 100%
Florida caerulea Little Blue Heron 100%
Iridoprocne bicolor Tree Swallow 60%

Wilsonia citrina Hooded Warbler 100%
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It should be noted here that I. bicolor was found here
only 60% of the time for the reason explained in the
discussion of Habitat 1. W. eitrina, although rare to
this area of North Carolina according to Pearson (1959),
was found where expected.

Lake, pond, and river "well fitting'" birds were:

Actitis macularia Spotted Sandpiper 100%
Aix sponsa Wood Duck 100%
Anas platyrhynchos Mallard Duck 100%
Ardea herodias Great Blue Heron 80%
Aythya valisineria Canvasback 100%
Butorides virescens Green Heron 100%
Megaceryle alcyon King Fisher 83%
Pandion haliaetus Osprey 67%

Three of these birds were also found in the Pinus echinata
forest due to its proximity to the lake, but were found no
where else. ‘
Many of these birds were once considered to be
common only to areas in the sandhills and coastal plain.
With the increase of aquatic habitats around lakes formed
by damming of the Catawba-Santee-Wateree drainage basin
many'of these birds have expanded their range. For
instance a salt marsh "poor fitting" bird, 4nas
rubripes, (Black Duck), at 100%; was found in this area.
Thefe were three generalist, "marginal fitting"
birds, one of which Sayornis phoebe, at 100% was found

nesting under a bridge in one instance and under the
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diving platform in another. This bird is known to
frequent areas such as this, making it not uncommon to
be found in this habitat type.

Corvus brachyrhynchos, (Crow), although found here
only 29% of the time, was recorded here more often than
in any other habitat. The lake, being a hydro-electric
lake, has a fluctuating character and therefore exposed
much carion. As a result C. brachyrhynchos, a ''marginal
fitting" generalist was found here most often.

The final '"'marginal fitting'' generalist, Cyanocitta
eristata, (Blue Jay), at 13% was found here not much more
frequently than in any other habitat. This bird seems to
fit the generalist definition well.

Four '"marginal fitting', marginal area usage birds

were recorded for this area.

Carthartes aura Vulture 50%
Geothlypis trichas Yellowthroat 75%
Pipilc erythrophthalmus Towhee 25%
Spinus tristis . Goldfinch 2%

G. trichas, (Yellowthroat), has affinities for lake
margins. It was found here and on the lake margins of
the Pinus echinata forest only. This bird could be
termed a freshwater edge user.

Cathartes aura was found here, also attracted by

the carion exposed by the fluctuating water level.
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Pipilo erythrophthalmus likes edges and thickets
which are abundant to this area as does Spinus tristis.
It should be noted, however, that S. tristis was found
here only sparingly due to its greater preference for
dryer, old field areas.

One final "marginal fitting" bird, Dendroica
pensylvanica at 100%, is a second growth user. Pearson
(1959), states this bird is a transient to this area of
North Carolina which expiains its low number. It was
attracted by the edge effect.

These birds although "poor fitting" birds,
collectively known as deciduous forest users were found
frequenting this area due to its proximity to deciduous
forest and due to their affinity for lake margins.

These birds are:

Buteo lineatus Red Shoulder Hawk 20%
Parus bicolor Tufted Titmouse 5%
Seiurus aurocapillus Ovenbird 25%

The final bird in the area was Charadrius
vociferus, (Killdeer), at 100%. Although considered
here a '"poor fitting', grassland or old field bird,
this bird is common throughout the state in almost any.
open area according to Pearson (1959). This bird was
found only once here and at a time when the lake was
down because of hydroelectric usage, showing mud flat

areas.
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The Dominant Bird in Each Habitat

The data for this section was compiled based on
Table II. It should be noted that the column entitled
"Individual Percent Occurrence Less Repeaté” was used
for any conclusions drawn. This data is also based on
other variables contained within the raw data which will
be enumerated.

Habitat Number 1, the Pinus echinata forest

Spinus tristis, (Goldfinch), a marginal area user,
seems at first glance to be the dominant bird for this
area. This information is however -dinconclusive due to
the fact that 15 of the 22 birds found here were recorded
as a transient flock. The percentage occurrence
therefore would be much lower indicating some other bird
species must be the dominant.

Parus carolinensis at 12.10% would seem to be the
next likely candidate. This bird is a marginal area
user but cannot be considered the dominant due to its
number of 19 being cut down by a transient flock of
eight.

Spizella passerina at 9.55% is the true dominant
here. This bird is a marginal area user known to

frequent woodland edges and thickets which were abundant
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in this habitat, The occurrences of this species
involved less transient flocks and is therefore the
dominant bird of this habitat.

Habitat Number 2, the (Pinus virginiana forest)

The dominant bird Zenaidura macroura, is a second
growth bird according to the "Theoretical Habitat
Preference Table and Bird List," t made up 23.53% of
all the bird sightings in this area, (See Table II).
Habitat Number 2a, the 01d Field

The old field type habitat contained a large number
of the species Spinus tristis. At 37.04% of all the bird
sightings, this is a far greater percentage than other
birds in the area. This ié due to its affinity as a
marginal area bird that uses thickets and old fields.
Habitat Number 3, the Quercus alba-Carya ovata association

Corvus brachyrhynchos was the dominant bird. At
21.43% of all bird sightings in this area, this scavenger
frequented this area due to human picnic debris on more
occasions than any other species.

Habitat Number 4, the Quercus-Carya association

Colaptes auratus was recorded for this area more

often than any other species. 15.09% of all bird

sightings were attributed to this species. This bird is
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known to frequent young deciduous fcrests mixed with old
pines. The habitat data, (See Table I), indicates this
is a suitable area for this bird.
Habitat Number 5, the Quercus alba consociation

The dominant bird, Vireo olivaceus at 27.78% of all
the bird sightings, is a deciduous forest bird. This is
not unexpected as Ball and Farrand (1977), list this bird
as the most abundant bird in eastern North America.
Habitat Number 6, the Quercus-Carya association

An avid user of deciduous forests, Dendrocopos
pubescens 1is the dominant bird of this climax forest
habitat. At 26.67% of all the sightings, this bird was
recorded almost twice as oftennas its next nearest
competitor.
Habitat Number 7, the Marsh to Open Water Communities

The freshwater to marshland communities had a single
dominant bird as ccould be expected from the ''Theoretical
Habitat Preference Chart.' This bird is A4gelatus
phoeniceus at 17.24% of all the bird sightings in this
area. This is not unexpected, considering its use of
this type of area for nesting purposes.
Associations Within Each Habitaf

Birds which frequent the same habitat can be

considered in association. These associations may
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involve nest site availability., Birds within this study
area were known to associate within various habitats.

The following conclusions about associations are not
quantitative. If a bird was found within a habitat less
than 10% of the time it was not considered in association
with other birds in that habitat. The % value is obtained
from Table III.

Habitat Number 1, the Pinus echinata forest

All thirty-eight species with the exception of four
are considered in association. Agelaius phoeniceus for
instance was only here by chance és explained in the
section on species distribution in each habitat.
Geothlypis trichas was also not found there often enough
and can therefore not be considered in association,

Two birds Carpodacus purpureus and Contopus virens
were transients and were recorded only once throughout
the entire study area. No conclusion could be drawn due
to this lack of examples.

Habitat Number 2, the Pinus virginiana forest

Two birds Caprimulgus vociferus and Cathartes aura
were not. found in any habitat frequently enough for
inclusion in an association. Vfreo olivaceus also did
not occur here cften enough to be considered an associlate

as should be expected for this deciduous forest bird.
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Two of the 20 birds found here although not above
the 10% cut off point should be considered in
association. Corvus brachyrhynchos and Cyanocitta
eristata were not found in any greater or lesser
abundance in almost any habitat. This is due to their
generalist attributes.

Habitat Number 2a, the 01d Field

Two old field birds were not found in sufficient
abundance to be considered in association, These birds,
Sturnella magna and Passerina cyanea were recorded only
once as explained in the section on species distribution
within each habitat. Seven other birds fit well into the
association scheme.

Habitat Number 3, the Quercus alba-Carya ovata association

Cyanocitta cristata appears again to be a bird that
is not an associate in this habitat. Its low percentage
is due to its generalist attribute. Two birds, Parus
earolinensis and Vireo olivaceus could not be considered
associates in this area.

Habitat Number 4, the Quercus-Carya association
Of the seventeen species recorded for this area only

two seem to be non-associates. These two birds Spinus
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tristis and Thryothorus ludovieianus both are not

expected to be in great abundance here due to their
affinity for coniferous margins.
Habitat Number 5, the Quercus alba consociation

Three of the eight birds recorded for this area can
not be considered in association. These birds are
Dendrocopos pubescens, Parus bicolor, and Parus
carolinensis. These non-associates are few in number due
to the uncharacteristic nature of this consociation as
discussed in the section on species distribution within
each habitat.
Habitat Number 6, the Quercus-Carya association

Only one bird in this habitat, Coccyzus americanus,
does not fit the proposed association criteria. All nine
other species are in association in this habitat.
Habitat Number 7, the Marsh to Open Water Ccmmunities

Spinus tristis, an old field bird is obviously not
in association here. The remainder of the species here

are however, considered in association.



Table IV. Theoretical Habitat Preference and Bird List

A. Deciduous Forest Birds
Species Affinities

Dyrocopus pileatus young deciduous forests
pileatus (Linnaeus)

Centurus carolinus swampy areas or moist
(Linnaeus) deciduous forests
Dendrocopus villosus climax forests

audubonii (Swainson)

Dendrocopus pubescens young deciduous forests
pubescens (Linnacus)

Buteo lineatus lowland and lake margins
lineatus (Gemlin)

Buteo platypterus highland, dry forest
platypterus (Vieillot)

Hylocichla mustelina lowland, moist forest
(Gemlin)

Parus bicolor
(Linnaeus)

Seturus aurocapillus dry forest
aurocapillus (Linnaeus)

Contopus virens young deciduous and mixed
(Linnaeus) forests

Empidonax virescens mature deciduous forests
(Vieillot)

Strix varia lake shores

varia (Barton)



B. Coniferous Forest Birds
Species

Zonotricha albicollis
(Gemlin)

Carpodacus purpureus
purpureus (Gemlin)

Sitta pusilla
pusilla (Latham)

C. Marginal Area Birds

Archilochus colubris
(Linnaeus)

Cathartes aura
septentrionalis (Wied.)

Caprimulgus carolinensis
(Gemlin)

Caprimulgus vociferus
vociferus (Wilson)

Dumetella carolinensis
(Linnaeus)

Geothlypis trichas
trichas (Linnaeus)

Melospiza meleodia
melodia (Wilson)

Parus carolinensis
carolinensis (Audubon)

Pheucticus ludoricianus
(Linnaeus)

Pipilo erythrophthalmus
erythrophthalmus (Linnaeus)

Riekmondena cardinalis
cardinalis {Linnaeus)

84

Affinities
thick undergrowth
coniferous and mixed
forests

coniferous and mixed
forests

woodland edges

deciduous forest and old

fields

deciduous forest and old

fields

deciduous forest and old

fields

old fields and thickets

thickets, freshwater

marshes

thickets, undergrowth
deciduous forests
woodland edges
woodland edges

woodlands, swamp edges



Species

Spinus tristis
tristis (Linnaeus)

Spizella passerina
passerina (Bechstein)

Spizella pusilla
pusilla (Wilson)

Toxostoma rufum
rufum (Linnaeus)

D. Second Growth

Ieteria virens
virens (Linnaues)

Thryothorus ludovicianus
(Linnaeus)

Cocecyzus americanus
americanus (Linnaeus)

Zenaidura macroura
carolinensis (Linnaeus)

Dendroica pensylvanica
(Linnaeus)

E. 01d Field

Charidrius vociferous
vociferous (Linnaeus)

Colinus virginianus
virginianus (Linnaeus)

Passerina cyanea
(Linnaeus)

Sturnella magna
magna (Linnaeus)

85

Affinities
thickets, old fields
thickets, woodland
edge

old fields with scattered
thickets

deciduous or coniferous
forests

thickets and thorns,
streamside tangles

thickets
moist thickets

coniferous margins

young second growth
woodland

plowed fields, short
grassland

roadsides



F. Generalists
Species

Bubo virginianus
virgintanus (Gemlin)

Colaptes auratus
auratus (Linnaeus)

Corvus brachyrhynchos
paulus (Howell)

Cyanocitta cristata
eristata (Linnaeus)

Hylocichla guttata
faxoni (Bangs-Benard)

Mimus polyglottos
polyglottos (Linnaeus)

Quescalas gquiscula
stonet (Linnaeus)

Sayornis phoebe
(Latham)

Turdus migratorius
achasterus (Batchelder)

G. Lakes, Ponds, Rivers

Ardea herodias
herodias (Linnaeus)

Butorides virescens
virescens (Linnaeus)

Anas platyrhynchos
platyrhynchos (Linnaeus)

Aythya valisineria
(Wilson)

86

Affinities
ubiquitous
open country with trees
woodland, farmland,

suburban

open country with trees,
oaks

coniferous, deciduous,
thickets

open country
cpen woods, fields,
lawns

bridges near 1lakes,
streams or clifts

open woods, farmland,
suburban areas



87

Aix sponosa
(Linnaeus)

Pandion haliaetus
carolinensis (Gemlin)

Actitis macularia
(Linnaeus)

Megaceryle alcyon
aleyon (Linnaeus)

H. Freshwater Marshes

Agelius phoeniceus
phoeniceus (Linnaeus)

Florida caerulea
caerulea (Linnaeus)

Casmerodiue albus
egretta (Gemlin)

Botaurus lentiginosus
(Rackett)

Wilsonia citrina
(Boddaert)

Iridoprocne bicolor
(Vieillot)

I. Salt Water Marsh
Anas rubripes

(Brewster)

(Habitat preference after Ball and Farrand, 1977; Bird
List after American Ornithologists' Union, 1957)
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