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ABSTRACT

Daily censuses of breeding birds were conducted, using the Williams
Spot Mapping Method (Williams, 1936), from 1 to 12 June 1377 in .a 131.75
ha section of a virgin mixed mesophytic forest in Savage Gulf, Grundy
County, Tennessee, a gorge cut into the western escarpment of the
Cumberland Flateau, The over- and understory of the forest were sampled
using the random pairs method (Cottam and Curtis, 1645 and 1955) at 30
points within the study area, The transgressives and herbs were sampled
using a 1 m2 quadrat at these points, Bird species diversity was
calculated for the study area and compared with that of nine other mixed
mesophytic areas previously censused by other investigators, by using
Shannon's formula (Shannon and Weaver, 1949), Thirty-five bixd species

2 and a bixd

were present for a total of 811 territorial males per knm
species diversity of 4,32, The dominant breeding birds of the area
listed in descending order were the 2Elack-throated Green Warbler, Red-eyed
Vireo, Wood Thrush, Acadian Flycatcher, and Northern Parula, The Brown
reeper and Veery had not previously been reported breeding in mixed
mesophytic forests, The Mourning Dove and Ruby-throated Hummingbird showed
a preference for the virgin mixed mesophytic forests; no bird species
showed a preference for the ecologically-disturbted mixed mesophytic

forest, lio correlation was found between bird specles diversity and bird

density of ten mixed mesophytic forest study areas,
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The purpose of my research presentel in this paper was to determine
the diversity and density of the breeding bird population in the virgin
mixed mesophytic forest on the Cumberland Flateau, 1n Savage Culf, Grundy
county, Tennessee, and to compare my findings with those of other
investigators who have worked in similar areas.

Savage Gulf 1is a gorge cut into the west-facing escarpment of the
Cumberland Flateau, Savage Creek, the degrading streanm, drops from 219 m
elevation at the head of the gzorge to 301 m at its confluence with the
Collins River, The rim of the gorge follows closely the 549 m contour
line on toth the north and south sides for most of its length, Except
where treached by old slides and/or tributaries of Savage Creek,
precipitous cliffs of Walden sandstone extend 24 m to 31 m below the rim
of the gorge (Femneman, 1938), On the eastern amd western ends of the
gorge, the forest has been logged, but approximately 200 ha in the central
part of the gorge is uncut, This central section has been protected
partly by inaccessibility and partly by a legal problem concerning right
of way for a spur railroad to the edge of the gorge, This is one of the
few stands of virgin forest remaining in eastern liorth America (QJuarterman,
et al., 1972),

A Tnowledge of the breeding avifauna of Savage Gulf is important
for several reasons, First, if environmental intrusions (defined as man-
pade activities that detract from the area's natural characteristics)

into the area continue, many changes in the blota of the area could

occur,

)l

Surface mining in the Savage Creek drainage basin is one of these

C

Frospecting at the headwaters of Caruenger Creek, a tributary
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has disturted a 4 ha section of the natural area,

;rading work has encroached upon an area near the natural area's bourdary,
This site has not been reclaimed, OCther damage has occurred at a proposed
prrospecting site “or coal on the headwaters of Savage Creek, Iion-permitt
surface mining activity by another company has caused increased turbidity

in Savage Creek, In Zig Cregk, a tributary of Savage Creek, the waters

have given pi readings of less than 4, The acid source is conjectured to

te run-off from an unknown mining site,

Land clearing constitutes another intrusion, The Hiwassee Land
Company, a lumber company that owns large tracts of land bordering the
natural area, has clear-cut timber south of the Chattanocoga-icMinnville
Stage Road and the study area, Approximately 81 ha has been clear-cut,
burned, and converted to Lobtlolly and Virginia Pine (Pinus taeda and P,
virginiana, respectively), These monocultures constitute possible fire,
rathclogical, and entomological hazards to Savage Gulf llatural Area
(unpublished paper, Tennessee Department of Conservation, Division of
Planning, 1978).

Second, increased usage of the natural area for recreational activities
such as hiking, rock climbing, camping, and hunting could be damaging.
Eikinz trails totaling 80 km in length are used extensively in the
ratural area, Hunters of various small and large game animals have
created scattered dumping sites throughout Savage Gulf,

Any environmental intrusion or recreational activitiy of man in
Savage Gulf could cause a change in the breeding bird populaticn, Changes
cannot be shown to have occurred to the breeding btird population if a

quantitative Ynowledge of the avifauna has not been conducted prior to

any significant environmental intrusion or recreatlonal activity of man,



Third, records of the present populatlon densities will be necessary

as a basis for comparison of ecolcgical studies undertakern In the future,
M™nally, the understanding of Tennessee's avifauna cannot be complete

until we have an understanding of its pristine character - best preserved

in the case of the mixed mesophytic forest in areas such as 3avage Gulf,
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iterature provides very few breeding bird censuses conduct
in a virgin mixed mesophytic forest, Smith (1967) surveyed a virgin
hemloci-northern hardwood forest in Perndleton County, West Virginia,
ine this area as being part of a mixed mesophytic
, the description of the vegetation as well as the location of the
area fit the description of the mixed mesophytic forest of the Allegheny
Jourtain region accoxding to Zraun (1950), TFhillips {1970) censused a
small tract of virgin mixed mesophytic forest in Zelmont County, Ohio,

eGarno (IOSC) reporied a census in a virgin cove forest in Greenbrier
County, est Virzinia, ‘/hittaker (1956) states that the cove forest and
the nixed mesophytic forest region are synonymous,

Sreedins tird censuses in various areas throughout the mixed mesophytic

forest region have been conducted in non-virgin forests by numerous other
workers such as 2artour (1951) in eastern Xentucky; Harrison (1940)

Tucker County, West Virginia; Yehner (1972) in Campbell County, Tennessee;

Cathers (1977) in Zike County, Chio; ard Simmers (1977) in radison County,

tccounts of the kirds of birds found in Savage Gulf are also few.

bert Canier (1523) has left us an excellent recorl of the number of
scles 0 be Cound there in ray 1922, but he does not give the numbers
cf individuals of each species, or the density.

Trformation-theoretical measures have been usel extensively in

~ ] ) o, £
expressing tird dlversity., Two information theoxry measures of mean

e )

=si+y ver individual are Srannon's formula (Shannon ard ‘eaver,
7 ndivi

AL <py
2l Verslc
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which 1s more commonly used, and 3rillcuin‘s formula (1956, cited by
L e P I 9% 1840 Y wid AT T ) o) g
LiOy«, gt al.,, 1%%8) which has bteen used less than Shannon's ‘ormula,
mmamw {1060 Aa p—— -
raner (17C%) discussed the components of the two formulae, 1elou (196€)

[

described species diversity as a function of the number of species present
and the evenness with which the individuals are distributed among these
species, GSager and Hasler (1965) amd rarr (1971) complained that Shannon's
formula 1s insensitive to the rare species which play a substantial role
in the ecosystem, Hurlbert (1571) has criticized Shannon's formula as
veing bicloglcally neaningless, Lloyd, et al, (1968) discussed both
fornulae and provided tables for use in their calculations, They point
out that Shannon's formula uses true proportions from the population and
Brillouin's fornula uses actual numbers of observations, Taylor, et al,,
(1974) determined that the Shannon information index is affected by small-
sample bias, Ienpton and Wedderburn (1978) found that the Shannon
information index depends greatly on the abundances of the commonest
species and that the species abundance data are generally uninformative

as to the values of the Shannon information diversity index for a species

habitat,
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Study Area
Zhe study area was a plot in a section of the virgin mixed mesophytic
in Savage Gulf State latural Area, Grundy County, Tennessee (FLgure
1). The eastern erd of the most southern corner of the study plot was at
357 26* 27" I, 95 %' 17" W (U.5.G.S, Map 13522.5 - W8530/7.5). The
south rinm of Savage Gulf 1s accessible bty Feleral Secondary Highway 4350.
Caly foot tralls enter the plot,

A base canp from which the census was conducted was established at
the Savage Culf llatural Area's Zanger 3tation, 11.5 kn north of the
Intersection of Tennessee Highway 108 and Federal Secondary Highway 4350,
€ 'm fron the study plot, To reach the study plot from the tase camp,
travel 1.9 xa south to the intersection of Federal Secordary Highway 4350
ard Chattanooza-iciinnville Stage Road, Then proceed 4,6 km west on the
Chattanooga-icilinnville Stage Road to an old logging road which joins from
the north side, This logging road is 1.4 km long and terminates C,1 km
“rom the north-facing escarpment of Savage Gulf, 3Secause of the comdition
of the road during the time of the study, I walked 0.7 km from the logging
road to the study plot,

The study plot was 11,75 ha laid out as a grid of 0,25 ha subplots
each 50 n on a side, TFrom the eastern end of its most southern boundary
the plot perimeter ran 250 m west, thence 350 m north, thence 250 m east,
thence 50 m south, thence 150 n east, thence 200 m south, thence 150 m
west, thence 1C0 m south. ~he northwest corner of the plot was in Savage
The southwest vourdary incluled a small portion of the southern

Creek,

r . la)
eccarpnent of the gulf, The elevation of the plot varied from about 390 m

£CN m
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rtion of Savage Gulf occupied by virgin mixed mesophytic

flgure 1, A po

fo;est, Zlev;tion is shown in meters, OScale is 1:1200, Stuly area is
indicated bty dashed lines, The map insert of Tennessee shows the
location of Savage Gulf with an asterisk, Hodified'from Co%%ins/
/”enressee) quadrangle, U,S, Geological Survey rap 1i3522.5-WS530/7,5,



Climate

one ascends ¢ tha o A =
S cencis from the Zastern Hlghland 2im to the Cumberland

TYa4 19 i) p -
flateau, ‘he average precipitation increases and the average temperature

I Ay ea ~y. = = - ~
-ecreases. .he average annual precipitation ai lonteagle, srundy County,

o
5
o

ssee, located 588 m above sea level and 3 kn southwest of the
study plot, is 154.9 cn, The ionteagle vicinity is comparable
physlographically and latitudirally to the study area, The average
annual precipitation at lonteagle is 16 cm more than that at Tullahoma,
Coffee County, Tennessee, on the Zastern Highland Rim at 327 m elevation
and orly 5¢ km west of Savage Gulf and 37 km northwest of Monteagle
(United States Department of Commerce, Weather Bureau, 1973),

The temperature decreases an average of 1.9o C per 305 m increase

levation (Peattie, 193%). Temperatures at lonteagle average one
2

-
fon |
1Y)

degree less than at Tullahcoma, of comparable latitude but 2561 m lower.
The average annual temperature of lonteagle is 13.80 C, and at Tullahoma
1t 1s 14.9° c.

Rainfall is reasonatly well distributed throughout the year at the
study area, Uinter and spring are typically the seasons of greatest
precipitation, Early fall is the driest period of the year (United
States Department of Commerce, Weather Zureau, 1973).

During the period of the census, 1 to 12 June 1977, the average

o) - 0 A
daily temperature at the study plot was 20~ C, This was 2.3 C below the

June average for Monteagle from 1941 to 1970 (United States Department of

A
Connere

LWL

e leather Sureau, 1973). The low temperature recoried during the
y ¢ v -~ ’

0 \ ;
sty perfod was 2.2° C. The high was 31.1° C. I obtainel the dalily
temperature extremes using 2 Taylor maximun/minimum thermometer. The

dz11y averaze temperature was calculated by averaging the dally extremes,

- G,



Geology
“he geology of the Savage Gulf area has been described extensively
%y 2. 7. Luther (Tennessee Department of Conservation, Division of
Geology, iashville, Tennessee, unpublished paper, 1973).

The Savage Gulf State liatural Area is part of the Cumberland Flateau,

which in turn 1s part of the Appalachian Plateau physiographic province,

he Appalachlan Flateau extends from Alabama to lNew York, separating the
Valley and Rldge province of the Appalachian lMountains to the east from
the Interlor Lowland Flateaus Province to the west,

The tcpography of the study area is characterized by rugged relief,
a steep-sided gorze, and a relatively flat upland surface into which the
gorge has Teen incised,

The north-facing slope of Savage Creek on which the study plot was
located was rugzed and steep, Slopes ranged from 12.2° to b5° on the

pper slope near the rim-rock that forms the edge of the flat plateau
above,

The gradient of Savage Creek was also quite steep. Savage Creek

pped over 213.4 m in the approximate 8 km length of its course wit thin
the natural area ‘or an average drop of 26,7 m per km,

The geonorphology of the region is controlled primarily by the
centrast in resistance to erosion between sillceous and calcareous or
shaley rocks, The relatively flat upper surface of the plateau is
capped by rascsive layers of sandstone and conglomerate. The region to
the west of the Cumberland Flateau in Tennessee, called the Iastern
Highland Ainm area of iiddle Temnessee, 1s capped by rocks abundant in

i,
chert netween the sandstone caprping the plateau and the cherts cappinz

B —— nd seneralized
the rin 1ie nearly 205 m of mostly 1imestone and shale. A general
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section of the rocks of the area is presented in Table I
Description of Vegetation

The dominant plant association was the mixed mesophytic forest of
the Cumterland Flateau, In the eastern and western portions of the gulf
the forest had been logged, but approximately 200 ha in the central
portion of the gorge were uncut, 3Because of the remoteness, inaccessi-
tility, and a legal problem concerning right-of-way for a spur railroad
to the edge of the gorge, the central portion was not logged prior to
the establishment of the area as a Class II Natural-Scientific Area per
the State liatural Areas Preservation Act of 1571 (Temnessee Codes Annotated
11-1702), Class II Areas are "associated with and contain floral
assemblages, floral types, fossil assemblages, geological phenomena,
hydrologic phenomena, swamplands, amd other similar features or phenomena
which are unigue in natural or scientific value and are worthy of
perpetual preservation” (Tennessee Codes Annotated 11-1705), The mixed
mesophytic forests that exist in Savage Gulf are presently (at the time
of the study) virgin remnants of the forests that once extended northward
o Pemnsylvaria and southward to northemn Alabama (Braun, 1950).

Savage Creek formed an ecotone in the northern border of the study
area, The forest surrounding the study area was virgin mixed mesophytic
for approxinmately 1 km east and west, .5 km north, and .1 km south of the

study area, The uniformity of the area was an important factor. Uniform

hatitats typical of large regions are particularly desirable and at least

hal® the value of each count depends on it (Hall, 1964).

Tor convenience in describing the association of the avifauna with

! i t visions, They were
the vegetaticn, the forest was troken into three divi Y
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S T Bede coa ' A
fable I. Rock units of Savage Gulf study area (modified from unpublished

saper by I, T. Luth T 9
Paj €T, .ennessee Department of Conservation, Division of

Geology, 1273).

Rock Urik - Elevation
rock Univ Thickness (m) (Approximate m)
Recent Alluviunm 0 > 3 10
Strean boulders ke
Rewent. Golluclun Zoulder to Throughout stuly area
alus "rim-rock" petble size at all elevations
Sewanee Conglomerate 30,5 518,1 - 548 6 m
Rim-Rock
Signal Foint Shale 0 = 7.6 ? 510.5 - 518.1
Warren Point Sandstone 6.1 - 30,5 480 m - 510,5 m
Raccoon !cuntain 18,3 - 33,5 Lh6,5 - 480 m
Formation
3ilty shale and fine-
grained sandstone
Fennington Formation Gh,5 - 104 365.75 - 469.4
Dolomite, silty
limestone, shale,
sardstone
3angor Limestone 36.6 329.2 - 365.75
Hartselle Formation 15.2 314 - 329.2
Sardstone
¥onteagle Linmestone 30.5 283.5 - 314

R



the overstory, the understory, amd the herbs, transgressives, aml
eedlings. The over- and un erstory layers of the virgin forest were
sampled using the random pairs method of Cottam and Curtis (1949,

1655) us ng the points of the grid plot of the study area. The overstory
was defined as those individuals with a basal area at breast height of

- 2
nore than 81 cn” which is the approximate equivalent of 10.16 cm dbh,

The understory was those trees from 5,1 en® to 12.6 cmz basal area (2,54

ca to 10,16 cn dbh) anmd 3,05 m or more in height, The data collected were

arzlyzed and used to compute an importance value index (sum of relative
density, relatlve frequency, and relative dominance or basal area) for
each species, The transgressive layer (0.3 m to 3,05 m in height) and
the herb layer (below 0.2 m in height exclusive of mosses and lichens)
were sampled by placing 1 m square quadrats around each point in order
to obtain data to be used to determine the presence of the species in
these two layers, Thirty points were sampled in the study area,

lonmenclature follows that of Fernald (1950),
Organization of Plot

The field work for this study was conducted during the first two
weeks of June, 1977, In early June the resident species are likely to
ve fourd breeding and migrants are not likely to be found in the mixed

mesophytic forests of the Cumberland Plateau,

Preliminary trips were made to Savage Gulf on 7, 8, 14, and 21 lay

= £ The field work amd census were
1977 to locate an area for the study, T «

comtucted 1 June 1977 daily through 12 June 1977, The nuber (12) of

tudy area 1s more than the 10 visits recommended

@]

dally censuses in the

D T ——



oI iensity determinat & 3
. 'ination of bims in a closed habitat according to

Size of the census plot is significant., uall (196L) stated,

"Censuses should 1t k
ensuses should be taken on contiguous tracts of not less than 15 acres

ha), and preferrably (sic) nmore than twenty acres (3,1 ha)."
-ensuslng errors tend to be greater on small tracts. Fall (1964) stated
that in a small tract very few species will be represented by three or
more pairs. With smaller populations than this of a single species,
the density in terms of males scored per hundred acres is not sufficiently
accurate to pernit meaningful comparisons with populations in other areas
(¥all, 1564). Rotbins (1970) stated that the minimum size of the plot in
a closed habitat should be 10 to 30 hectares depending on the complexity
of the comnmunity and the general level of bind density, Oelke (1966)
recommerds about 8.1 ha in woodlands rich with urdergrowth, Kendeigh
(1954) suggests about 20,2 ha of forest as maximum,

An area within the size recommendations of Hall, Kendeigh, Oelke,
and Robbins was determined to be 11,8 ha, On a trlal basis before
the actual censusing period this size was determined to be the largest
area that could be censused before the activities of the birds began to
decrease noticeably. The rugged topography (such as talused slopes
ranzinz in steepness from a slight slope at Savage Creek to a €0° slope),

the denseness o the vegetation, and fallen trees prevented me from cen-

T
susinz an area greater then the size chosen. Care also had to be taken

pi i . - nakes, especlally the
with each step to check carefully for venomous S y 5P J

lorthern Coonerhead. Askistrodon contortrix mokasen, which I had observed
VLUl R e o 4 [ ="

in the study area two times previous to the censusing,

TN -E W LTI Y R PAST AA CTICNCS AR
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S also significant. It should be as
ble to a square, If it is constrained bty physical
features or 1s near haditat toundaries, its shape may be other than square,
in order to reduce the amount of edge effect (Robbins, 1970). This was
in Savage Gulf. The southern edge of the study plot could not
te exterded tecause of the precipitous cli<fs rising 24 to 31 nm above
the ground level cf the plot, Xad the northern boundary of the plot
teen exterded northward, the study plot would have extended into the
south-facing slope of th e gulf, an area of different vegetational
ccnposition as compared to the north-facing slope of Savage Gulf as

described by Juarterman, et al. (1972),

crid was established using a Tulip Tree, Liriodendron tulipifera,

with a dianeter at breast height (dbh) of 0,97 n as the more southerly of
the two southeastern corners of the plot. On the south side of the tree
a scar 1,5 2 in length and 0.7 m in width was evident. The Tulip Tree

also had Virzinia Creeper (Farthenocissus quinguefolia) growing on it with

a dth of 3.5 cn., A Yellow Zirch (Betula lutea) with a 15.2 cm dbh was

o

growing 7.5 m west of the southeastern corner of the plot in a wet

weather strean,

4 steel tane measure was used to establish the 50 m intervals of
the ~rid. An ensineer's directional compass was used to establish the

les necessary to make each grid square as well as to nake the

lines of tlis zrid as stralght as possible,

Zach station of the zrid, noints where 50 n intervals intersected,
L Cil v - - o &

a5 -arved with red surveyor's tape at eye level on the nearest tree,

used since it pesed no damage to the trees, 1t was

-n.e plaztic tape was

easy o visually locate even with minimal light, and it had hich resistance
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1sadvantage was that three of these markers

were removed by rod

<
F
9
0]

nts apparently during the nizht making 1t difficult %o
marzers the following morning,
ers were immediately replaced at those stations.

~he 50 m between stations was a distance recommended by Robbins (1970)
to insure that no part of the Plot was more than 50 n away from the routes
used by the observer during the censusing, This distance created a plot
composed of a grid of 47 squares each havinz an area of 2500 m2 or 0,25 ha

Zach recording station received an identification number, and these
nunbers provided a means for recording data pertaining to each grid area,

When the grid was established wvisit maps were drawn of it using a
scale ol one cenitlmeter representing 25 m. Robbins (1970) recommended
scales of from one inch for each 100 feet to one inch for each 200 feet in
woodland habitats (scales from 1:1250 to 1:2500),

At the beginning of each count the following data were recorded:
the current temperatures, the general weather conditions, the sky
condition based on the Zeaufort lumber Scale, and an estimate of the wind
speed, In addition, the time was recorded as soon as the investigator
reached each station, All time references were local standard time.

The elevation in feet above sea level was determined with a Thommen
Focket Altimeter/arometer and was recorded at the most northern point
(located in Savage Creek) and the most southern peint of the plot. This

tnstrument was checked at a benchmark at 452 m located on the Chattanooga-

verinnville State Road, 6. ¥m from its junction with Federal Secondary

tacts stud;
The visit maps were used to register contacts on or over the study

lot 7 eristrations were used to plot the location of each contact
nlot. These reglsiravlOh I



.
pPProximate territorial boundaries, The number of
4 o -
territories present was established by determining the number of

territorial males using the area

[l ™ -
‘he population (or community) density should be stated as the

number of stationary males (mapped territories) per ten hectares or per
square kilometer," states Robbins (1970). The bird population of any
habltat should be based on the number of territorial males rather than
the nunber of pairs (Hall, 1964), To determine the number of breeding
females 1s difficult under most circumstances, but for this study in
Savage Gulf it would have been exceptionally so,

At each statlon, I observed for three minutes, During that time
all birds contacted were recorded, Although population densities were
determined from data for males only, all contacts were recoried in order
1o gain knowledge on as many of the birds occurring in the study plot as
I could, regardless of their status, I recorded no contacts made as I
moved from one station to another,

Contacts were recorded using the International System (Robbins, 1970)
with my modifications, Times were recorded with all registrations on the

visit map, The symbol "W" was used when a simple sight or sourd contact

with 2 bird of specles "W" was observed, The symbol was recorded directly

on the visit map at the point correspondent to the bird's position when

it was observed, The symbol "(¥) " represented a contact with a singing

bird of species "W" which had been seen or precisely located. The symbol

"/ " was used when the location of specles "y" was not precisely located;

this was especially useful with birds with large territories such as the

An aggressive encounter between two birds of

\qmml/

witl vmbol "W W:", Two contacts with
cpecies "W" was represented with the symd M

woodpeckers ard owls,



p b
the same individual of "
L Specles "W" were recorded using the symbol "W—u",

Arrows were utilized %o !
indicate observei movement, To denote separate

singing males with sinmult
s 4 Ld slimult \
aneous contacts of two different kinds of a

speclies "W", th L W
: 7y the symbol "We---- "" was used. A nest of specles "W" was

donotel With “W* on the viagt map. lNumbers of eggs or young, nesting

materlal, and other information pertaining to the nest was recorded in
the "remarks" portion of the visit maps, The symbol ,,wl,, s Waal b5 dlios
species "W" carrying food amd "W°" was used to show species "W" carrying
nesting material, Abbreviations representing each species contacted in
the study plot were used on the visit maps,

During each visit, remarks were recorded concerning the birds that

flew over the area such as the Red-tailed Hawk (Buteo jamaicensis),

Sroad-winged Hawk (Suteo platypterus), and Chimney Swift (Chaetura

oelagica). Sightings of immature birds and observations of other birds
whose actions indicated a nest might be present were also recorded, This
information was wvaluable in locating many nests during the investigation,
Counts were made daily. In all, twelve counts were made in the
morning hours and six during the afternoon hours, Robbins (1970)
suggested that two counts should not normally be made on the same day,

Three nocturnal observations were also made to determine the presence of

other birdis not detected during the diurnal observations,

The method of plotting the virds contacted and recorded on the visit

naps to determine the numcer of territorial males present 1s called the

Willtans Spot Mapping lethod (Willlams, 1936). This method is not usel

to determine the territorial bourdaries, but rather 1s used to estimate

&
the number of territories present. A territory, in the restricted sense

v



1")

mapping method, is th )
: » 15 the area over which the registmations of a

reg n
! - * 3
<0e minimum number of registrations required
accerpt s
ccepled 1s related to the number of valid visitis,

mad h =
nade, three Tregistrations must be made before the

cluster can Le accept 2 ..
P At least two of these registrations should have
rial sizni<y :
signiflcance (Robbins, 1970).

The most intensive ) -
- nsive perlod of song for most specles begins just before

cmrds Aareiad ng
sunrise. Lensusing crulses made after 0600 standard time may show only
£L 4.,

" \4+ >
f1Ity percent or even less of the individuals of some species still singing
. Since some species are nore conspicuous at times of the
Aar ather than s . .
day other than early nmerning, six observations were made in the late

afterncon hours, For example, a contact with the Veery (Catharus

) AR . . X
fuscescens) was never made before 0800 and he mainly sang at dusk,

Although C5C0 is the recommended time for beginning surveying (Hall,
104L4), the tirds did not begin singing in the study area in Savage Gulf
tntil 0430, CZecause of the thick canopy of the forest of this north-
“acins slote, the sunlight did not penetrate to the forest floor as early
as it 214 on the escarpment, On 31 May 1977, on a trial census of the
area, it had teen the orizinal plan to begin censusing at 0600, It was
tmmossible to walk safely through the area at this time without a flash-
170t o oird activity was detectable until approximately 0630, All

ensusing therefore began at 0630, Had singing begun before this

}<
<
e}

o <+
time, the census would have been very difficult to complete,

N o+l 1 h dif nt starting
arlous Toutes through the plot were used with differe ng

3 I ~

and ending polnts,
ng the morning census, a
Cn 11 June 1577, inmediately after completing the m g '

. » ith-facing slope north of the
qualitative survey of the virds of the south-facing slor

.
stdy -lot was undertazen,
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The “~o1lowine a
L NE LLCWLNE account deserit:
crites the routine for a normal day at

Arise at 0530 hni:
e a2l UH30 | aQ 3 . - 1
2oV, dlke 0,8 km to automobile. Eat breakfast

1 3

1 malk un h du o A Toms
and make lunch during €.€ kn ride to ol logging road leading to the
stuly plot, Hike 0,72 1 g
study rlo e U.72 km to census plot, Begin census at C630 and

o ] - - o
complete 1 approximately 0930

. When the census was completed, the
remainder of the day was used to describe vegetation, photograph various
areas, hunt for nests, re-record visit maps, and perform the other
details of keeping records, At 1830, the late afternoon census was tegun
and ended about 2130, On the occasions when nocturnal observations

were nade, they began at 2130 and were completed at 2200, On those

nights dinner was eaten on the escarpment above the census area, On

other rights dinner was prepared at the base camp near the ranger
staticn at 1930 and bedtime was around 2100,
In all, fifty-eight person-hours were used during censusing and about

inety-six person-hours were involved in the gathering of other field data -

needed for this study,

Comparison of Savage Gulf 3reeding Birds to the
Zreeding 3irds of other liixed lesophytic Forests

The breeding birds of the study area were compared to the breeding

birds of three other virgin mixed mesophytic forests and six ecologically-

disturted mixed mesophytic forests to determine which birds were found

only in one or the other of these habitats,

y for all ten
The treeding biri density of each species was totallel for

areas so that the percentage of the total densities of all bird species
reaS S ¢nat v e 364
couwld te deterrminel for each species, This demonstrated the dominant

. ; ‘ jc forests.
oird specles of these ten mixed nesophyt
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fol | J =
1Tl sSpeci

es divers? R
ersity was calculateg for all ten stuly areas to

~ pe—
ietermine if there

wa
S & correlation between bim species diversity and

bird density of ten mt
xed mesophytic study areas in various seral stages,

Since the spot
€ Spot mapping method was used by the other investigators to

determine the 4 v aof
ensity of the avian population in the nine other mixed

nh b £
mesophytlc forest areas a comparison of their breeding bird densities

was made to the breeding bird densities of Savage Gulf,

Significance of differences in relative abundance of individual
specles between the virgin mixed mesophytic forest ami the ecologically-
disturbed mixed mesophytic forest was used to determine preference or

non-preference for those areas,

Diversity Index and Statistics
Indices of diversity were determined for ten mixed mesophytic

censused areas by using Shannon's formula,

S
H' =-> pilogpi,
i=1

where the pl were estimated from nl/N as the proportion of the total

population of individuals (N) belonging to the ith species (ni). Using

logarithms to the base 2, the expressions of diversity are in units of

bits per individual per square kilometer,

The Spearman rank correlation test was used in determining the

relationship between breeding bird density and bird specles diversity,

Significance of differences in relative abundance of individual bird

pecies between virgin mixed mesophytic forest and ecologically-

disturbed mixed mesophytic forests were tested using chi-square tests,

In all cases the 95 percent level of significance was used,
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The chi-square test
1 .esST was ers
performed on an equal number (four) of

Arein and ec g
vire ecologically-disturbed mixed mesophytic forests. A1l four

virgin nixed mescphytic forests were compared with the mature forest
1y Wayne County, West Virginia, and the second growth forests in
Jebster County, West Virginia; Campbell County, Tennessee; and Yadison
sounty, Alatama. The blrd specles with breeding ranges that did not

- 1%
overlap all the study areas used in these calculations were not included

in these comparisons.

-——

- o S re € BE ""-.‘



)
[N

javage Gulf

iTly=11ve species of birde .
S of blrds were found on or flying over the
Savage Gulf study area _r R R
Cf the 35, <9 are believed to have been
breedirg species, Those 29 R
s S€ <7 specles were represented by 9l.5 nales or
811 territorial

ma)
maies er sau -
P quare kilometer, The results of the census

P resenteAd -~ -
are presented in Table II. The bird species diversity was 4,32,

Analysls of Breeding Birds of Savage Gulf Compared
to other Mixed Mesophytic Forest St tudy Areas

There are some close parallels and some significant differences

amorg the dird populations found in the other mixed mesophytic forests

censused by other investigators (Table IIT and IV). The Red-eyed Vireo

was found in all ten censused areas. It comprised 12.3 percent of the

total population of territorial birds., The Acadian Flycatcher, which
was found in 90 percent of the censused areas, comprised 7.2 percent of
the total territorial males and ranked seccnd, behind the Red-eyed Vireo,
in dominance., The Jood Thrush was found in 80 percent of the study areas
and comprised 5.6 percent of the total territorial males. The Hooded
‘artler ranked with the Jood Thrush in dominance, comprising also 5.6
percent of the total territorial males.

The *erritorial male birds not fourd in the six ecologically-
disturbed mixed mesophytic forests jncluded the Mourning Dove, Screech
Cwl, Brown Creeper, Veery, Magnolia Warbler, Orchard Oriole, and Rose-
treasied Grosbeak.

The territorial males not found in the four virgin mixed mesophytic
s=t3 included the Cooper's 5 Hawk, Broad-winged Hawk, Black-billed

I ved | Chestnut-sided Varbler,
ickco, American Aobin, White-eyed Vireo,

- e usF Susfa s AT AW LA A

A aEmE B

P —



Tatle II, Treedl t
forest. rames and omination fol] bhk i einat 73 Beatn R
2ixds American Crnithol p ol e N
( vImithologists' Union, 19%6. 10
» 1956, 1973, and 1975).

Territorial Territorial

Species ‘ales per Yales per
: 11.75 ha 1 km?
Turkey Vulture, Cathartes a.ural
ai-talled Hawk, Buteo jamalcensisl
ied-shouldered Hawk, Suteo lineatusl
3road -winged Hawk, Buteo olagypterusl
¥ourning Dove, Zenaida macroura 1 9
Zarred Cwl, Strix varia 1 9
Chimney Swift, Chaetura pelagflcze.l
Ruby-throated Hummingbind, Archilochus
colubris
Common Tlicker, Colaptes auratus 1 S
Pileated Woodpecker, Dryocopus pileatus 1 9
2ed-tellied Woodpecker, lelanerpes 2 17
carolinus
Halry Woodpecker, Picoides villosus 1 2
Downy Woodpecker, Picoides pubescens 1 9
Acadian Flycatcher, Zmpidonax virescens 5 L3
2lue Jay, Cyanocitta cristata 2 17
Carolina Chickedee, Farus caolinensis 3 26
Tufted Titmouse, Parus bicolor o 17
“hite-treasted Nuthatch, Sitta carolinensis 3 26

Zrown Creeper,

Certhla ramiliaris




Table II, .continued)

Territorial Territorial
Species Males per Males per
11.75 ha 1 km?

Jarolina Wren, Thryothorus ludovicianus ;| 9
Wood Thrush, Hylocichla mustelina 4 £0
Veery, Catharus fuscescens 2 17
Yellow-throated Vireo, Vireo flavifrons 1 9
Solitary Vireo, Vireo solitarius 2 17
Red-eyed Vireo, Vireo olivaceus 13 111
Slack-and-White Warbler, Mniotilta varia 4 34
Worm-eating Warbler, Helmitheros vermivorus L 34
Northern Parula, Parula americana 5 43
Black-throated Creen Warbler, Dendroica 20 170
Cerulean Warbler, Dendroica cerulea i 9
Louisiana Waterthrush, Seiurus metacilla 2 17
Zentucky Warbler, Oporornis formosus 2 17
Hooded Warbler, Wilsonia citrina 3.5 30
Scarlet Tanager, Piranga olivacea 2 L
Cardinal, Cardinalis cardinalis 2 17

oL, 5 811

Totals

lEirds seen flying over study plot but never recorded on it,
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~able II7. Total ‘nv-«‘od 3
o -vorial males 1y 15 )
tn various stages ne Successyon In censuseq mixed mesophytic forests

\

Symbol abbreviation, stage of Total Bird
succession, and location territoria) s species
males per 1 xn diversity

S SR

V-l Virgin, Crundy Count: Tenness 0
(Present Study) ' o 5.32
V=2 Virgin, Pemdleton County, west €19
Vizginia (Smith, 19¢7) s 3.06
V-3 Virgin, Zelmont County, Ohio 68 L.25
(Phillips, 197¢C) '
V<4 Virgin, Greenbrier County, iest 600 3.93
Virginia (DeCarmo, 1950)
¥=5 lYature, Vayne County, West 80 3.87
Virginia (Xoch, 1969)
¥-6 lature, Webster County, West 1095 b 27
Virginia (Helmerdinger amd
Chandler, 1956)
5-7 Second growth, Webster County, 502 3.14
dest Virginia (Hurley and
I41ler, 1956)
3-8 Second growth, Tucker County, . 576 h,29
west Virginia (Harrison, 1960)
-3 3Second growth, Campbell County, 953 1.49
Tennessee (Smith, 1577)
o)
5-10 Second growth, iadison County, 336 3.7¢

~ ~ \
Alabama (Simmers, 1977)




Table 1IV. A comparison of the number of territorial males per square kilometer in various mlxed mesophytis
]

forests. Names and ordination follow the checklist of North American Birds, (:\mcrlc;u; Ornithologlsts nion,
1256, 1973, and 1976). The symbol "+" represents specles found breeding in area but less than one territori.l
male occurs per unit area. (V = Virgin mixed mesophytic forest. M = Mature mized mesophytic forest,
sSecond growth mixed mesophytic forest; see Table 1II for location of these mixed mecophytic forests).
Mixed Mesophytic lorest Areas Percent of
iotal
Specles V=1 V-2 V-3 V-4 M-5 WM-6 S-7 3-8 5-9 S-10 Totals Population
Cooper's Hawk + +
Red-tailed Hawk + 5 5+ .07
Broad-winged Hawk 5 + 5 .07
Ruffed Grouse 6 + 16 22+ .31
Mourning Dove 9 8 17 24
Yellow-billed Cuckoo 13 8 5 6 32 45
Elack-billed Cuckoo 16 16 023
Screech Owl 13 + 13+ «18
Barred Owl 9 5 14 « 20
Ruby-throated Hummingbird 13 33 16 62 .38
Common Flicker 9 = + 5 14+ +20

[}

o



Table IV. (Continued)
Mixed Mesophytic Forest Areas Percent of
Species V-1 V-2 V-3 V-4 M-5 M-6 S-7 S-8 S-9 S-10 Totals m;":; 13 l ion
Pileated Woodpecker 9 + + + + 16 S 3 33+ A7
Red-bellied Woodpecker 17 25 16 19 T7 1.10
Hairy Woodpecker 9 13 8 5 6 L1 .58
Downy Woodpecker 9 25 16 10 13 73 1.04
Great Crested Flycatcher 13 25 33 8 6 85 1.20
Eastern Phoebe 16 10 26 .37
Acadian Flycatcher L3 91 33 180 L1 82 5 20 9 50k 762
Eastern Wood Pewee 72 L9 25 25 171 2.LL
Blue Jay 17 + + 8 5 + 30+ 13
Common Crow + + + + +
Black-capped Chickadee + 16 16+ .23
Carolina Chickadee 26 25 + 15 9 75+ 1.07
Tufted Titmouse 17 25 67 L1 25 0 22 13 218 J.11
Whi te-breasted Nuthatch 26 2l L9 16 13 13 142 2.02

L2




Table IV. (Continued)
Mixed Mesophytic Forest Areas Percent of
Species V-] V-2 V-3 V-4 M-5 M-6 S-7 S-8 S-9 5-10| Totals }-(,;l):,);ﬁrx,i(‘n
Brown Creeper 9 9 3
Carolina Wren 9 16 8 32 65 .93
Gray Catbird 13 + 13+ s 1.9
American Robin g 5 .07
Wood Thrush 60 52 L9 + 106 57 16 45 395+ 5.63
Veery A 17 .2k
Blue-gray Gnatcatcher Lo L9 L9 15 63 216 3.08
White-eyed Vireo 5 5 .07
Yellow-throated Vireo 9 25 25 22 6 87 1.24
Solitary Vireo 17 99 5 121 172
Red-eyed Vireo 111 Ly 67 98 82 116 67 106 95 73 86l 12,31
Black-and-White Warbler 3L + + L1 L9 33 30 167+ 2.66
worm-eating Warbler 3l 25 L9 33 25 LS 211 2.97
Northern Parula L3 91 67 16 217 3.12




Table IV. (Continued)

Mixed Mesophytic Forest Areas Percent of
Species V-1 V-2 V-3 V-4, M-5 M-6 S-7 S-8 S-9 5-10 Totals }’rm(: 1: } ion
Magnolia Warbler 62 62 .88
Black-throated Blue Jarbler 62 16 16 9l 1,34
Black-throated Green Warbler 170 L9 L9 5 273 3.89
Cerulean Warbler 9 Lo 82 L9 110 19 309 L.k
Blackburnian Warbler 1.8 16 91 33 1 313 L.L6
Chestnut-sided Warbler + %
Ovenbird L9 74 16 116 16 L9 320+ L,.56
Louisiana Waterthrush 17 L9 13 33 8 33 3 156 2.22
Kentucky Warbler 17 13 33 16 16 75 3 173+ 2.L6
Hooded Warbler 30 25 25 67 16 67 155 6 391 5.57
American Redstart L9 8 130 13 200 2.8L
Orchard Oriole 6 6 .08
Brown-headed Cowbird + o+ 10 10+ .1k

62



Table 1V, (Continued)

Mixed Mesophytic Forest Areas

Percent of

Species V-1 V-2 V-3 V-l -5 M-6 S-7 5-8 S-9 5-10 Totals Po[l)‘:ijtwn
Scarlet Tanager 17 L9 13 L9 L 25 L1 Lo 275 3.92
Summer Tanager 25 9 3L L8
Cardinal 17 L7 + 25 8 13 9 119+ 1.70
Rose-breasted Grosbeak + +

Indigo Bunting 8 8 25 L1 .58
Rufous-sided Towhee 19 8 25 L1 93+ 1.33
Sub-total 811 618 687 600 8LO 1095 502 576 953 336

GRAND TOTAL 7018 100,00

0¢



< .anager
“a Trea! 'y la A,
{ iXs Tourd Cy ZGanier (1(\21\
727 ) which were not detected
e W e N
i o vWie, 1/ cansus were the T
B e L2 rerecrin i) = e Y n
e€Tine Talcon, Zlack-billed Cuckoo,
Rel-head ad Woodpecker amd iarbling v

7Vireo, Those I found that Ganier

P vav 1922 w }
12 nov in .ay 1722 were the 2rown v 3
: 1 Creeper, Veery, and Solitary Vireo,
el A ARt EmAcs
vS.i1g a chl-square test for s f £
lgnificance of di“ferences in relative

abundance of individua 1
1 species between the virgin nmixed mesophytic

forest and the ecologically-disturbed mixed mesophytic forest, preference
or non-preference for those areas was detemmined (see Tavle V). Mo
specles preferred the ecologically-disturbed area over the virgin mixed
nesophytic Torests, The lourning Dove (,01¢%<,05) and 2uby-throated
Hunmingbird (,01<ox<,05) showed preference for the virgin mixed mesophytic
forests, Specles that showed no preference for either of these seral
stages o the mixed nesophytic forest were the Yellow-billed Cuckoo,
ned-telllel Woodpecker, Halry Woodpecker, Downy Woodpecker, Great
Crested Flycatcher, Zastern Phoebe, Acadian Flycatcher, Eastern Wood
Tewee, -lue Jay, Carolina Wren, Wood Thrush, Blue-gray Gnatcaticher,
Yellow-throated Vireo, Red-eyed Vireo, Elack-and-ihite Warbler, Carolina
Chickadee, Tufted Titmouse, White-breasted liuthatch, Worm-eating Warbler,
lorthern Tarula, 2lack-throated Blue Warbler, Slack-throated Green
Warbler, Cerulean Warbler, Overbird, Loulsiana Waterthrush, Kentucky
Yooded Warbler, American Redstart, Scarlet Tanager, Summer

’l -u;. er'

= = - B - Towhee, (all cases
Tanazer, Cardinal, Indigo Zuntlng, and Rufous-sided T

o m =4
X > .95 except American nelstart and Summer “anager \1<%<, 5),
y 1 eas by various
Cther specles were only observed in one or two study ar ¥
& he 1 cies diversit
Vovesileakors. Theod TErs species which raised the pird spe Y

~he Auffed Grouse, 3lack-capped Chickadee,

P v warbler were not included in chi-square calculations Zox
ar ackl an narole = ‘

and 3lackturnian
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Surmary data based on chi-square test on habitat preferences
1 1L vl £ ALY N s Squa
of all dirds found ten mixed mesophytic forest stuly areas”,

R
—
“ I
B v/@ ED/V
—-
4
2uffed Grouse”
yourning Dove _01<ox , 05%
Yellow-‘cilled Cuckoo *3 .95
?;by-throa.ted Hummingbird 01<x< ,05*
Fileated wood pecker *>.95
Red-tellied Wood pecker =3.95
Haixy iood pecker ®>.95
Downy "Jood pecker *3.95
*7,
qreat Crested Tycatcher 95
Phoel =3.95
mstern rnoeoe
*>.95
Acadian T1lycatcher
*>.95
Zastern Wood Pewee
o 5,95
Zlue Jay
5
zlack-capped Chickadee
P & >.,95
C i Chickadee ’
Carolina K e
mufted Titmouse
Tufted s o
1 T Nuthatch
Thite-treasted Nuth e
Carolina Wren
u > 195
voad Thrush .
Zlue-gray Gnatcatcher -
vellow-throated Vireo
8¢9

Solitary Vireo




Table V, ntArUQJ
. \ \\\
Specles V/EDQ :D/Vu
Eebeyeiereo*———_—————-———‘——j:27;;—~—__‘
2lack-and-WYhite Adarbler .
*>.95

worm-eating Warbler =3.95
Northern Farula x3.95
“lack-throated 3lue Yarbler >3.95
Zlack-throated Zreen Jarbler *3.,95
Cerulean Warbler =395
Slackburnian 'Ja.:c"tnler'5
Ovenbird x>,95
Louisiana Waterthrush x3>,95
{entucky Warbler *>,95
Hooded Warbler *>.95
Anerican Redstart << 5
Scarlet Tanager =*> .95
Sunmer Tanager 1K<, 5
Cardinal *>.95
Indizo Zunting o > .55

*>.95

Rufous-sided Towhee

3?hose species with a density of less than 15 territorial males per

Y . )
o "';xgg Lﬁmeinates preference for virgin mixed mesophytic forest over

ecolo cically-disturbed mixed mesophytic forest; ED/V represents preference

1 mesophytic forest,
of -vlga ;i‘;‘/é*izuﬁiiﬁﬁeﬁo thege specles since thelr range does not
< 2 - 3

tions,

in chi-square calcula

- erx;}w arna:rinzlﬁ?:gs which show significant preferences,
ndicates thos
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preference between the vy
rein or ecologically-disturbed mixed mesophytic

ince the p
o © breeding ranges of these birds

forests s
do not include all the
study areas used in these comparisons

The results of the Spean;an rank
= COIIelation test (N - 10, r=0 115
. '

> )
>>,1) showed there was no correlation between the dird density and bird

species diversity,

Vegetation

In the forest overstory 68 percent of the total overstory importance

value (Table VI) was made up of Tsuga canadensis, Lirodendron tulipfera,

Acer saccharum, Tilia heterophylla, and Aesculus octandra, Diameter at

ereast helght of individuals ranged from 1,04 dm to 10,7 dm, Of the nine
specles comprising the typical dominants of the mixed mesophytic forest

climax (Braun, 1950),o0nly Quercus alba and Castanea dentata are not

represented in this data, Standing dead trees, dead stumps, and sprouts
of C, dentata were still to be found in the study area,

The understory of the study area was dominated by Cornus florida,

Acer saccharum, Tsuga canadensis, Fagus grandifolia, and Hamamelis

vireiniana, which together comprised 66 percent of the total importance

of this layer (Table VII),

Transgressives, herbaceous species, and ferns with the greatest

presence included Hepatica acutiloba, Parthenocissus quingquefolia,

Heuchera villosa, Polystichum acrostichoides, Arisaema triphyllum,

Osmunda cinnamomea, and Acer saccharum, The transgressive and herbaceous
i . ’

el in more than ten percent of the sample plots are

species that occurr

listed in orier of presence in Table VIII, A total of 38 speclies were

listed at the 30 quadrats,
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- e

'L:.f,,:\':z.‘t? ‘u::‘;;:joari: 1?;;3:2@58 value indices of overstory specles
+ hames ol plants follow Fernald (1950).
—— Imp;ﬁizce }I‘ercent of Total
mportance Value

Tsuca canadensis 2.6 25.2
Liriodendron tulipifera 51.1 16.8
Acer saccharum 35.9 11.9
Tilia heterophylla 22.3 7.3
Aesculus octardra 21.3 7.0
Fagus grandifolia 13,8 4, s
Garya ovata 12.9 b2
vagnolia acuminata 11.4 3.8
Carya tomentosa 9.7 5.2
Acer pensylvanicun 7.6 2.5
etula lutea 7.4 2.4
laznolia tripetala 7.2 2.4
liyssa sylvatica 5.4 1.8
Frunus serotina b.2 L4
Juercus rubra 3.7 o
Fraxinus americanus 3.k Rl
Cornus florida 3.4 ot
famanells virginiana 3.3 -

1.3 1.1

aw s sesw

W @ W BW™.mn
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Table VII, Composition and importance val

in Savegs Cul? Stwdy ares. ue indices of urd erstory Specles

Names of plants follow Fernalq (1950).

\ 

Importance Percent of Tota]l

Specles Value Importance Value
Cornus florida 7.7 b9
Acer saccharum 33.4 11.1
Tsuga canadensis 73,2 11.%
Fagus grandifolia 30.3 10,1
Hamamelis virginiana 26,2 8.7
Carva tomentosa 17.2 5.7
Tilia heterophylla 16.6 5.5
Acer pensylvanicun 15.9 ' 5.3
Liriodendron tulipifera 14,7 k.9
Zetula lutea 14,0 5.7
agnolia tripetala 11.0 3.7
Carpinus caroliniana 7.4 2.4
Ulnus serotina 5.8 =

i
—

LI Y &Y



essive ard herb 1a
te £ =t olayer presence in 5 c X
s follow Fernald (1950) N Savage Culf study

Joecies Presence
SRS Percent
Hepatica acutiloba 60.0
Farthenocissus quinquefolia 0.0
Heuchera villosa 53.3
Polystichum acrostichoides u6.7
Acer saccharun 23,3
Csmurda cinnamomea 23.3
Asarum caradense 20,0
Zoehmeria cylindrica 20,0
rhus radicans 20,0
Aremonella thalictroides 16.7
é
Zuonymus americanus 16,7
A 13,3
Actaea zlta
ps 13‘3
Anianthium muscaetoxicum
13.3
Impatiens sp.
13.3
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* WAICUSSION AND CCNCLUSIONS
-

Although Savage Gule 1a 1. I )
- = S l0cated in the southem section of the mixed

el =
ny ti iorest :OE_"lOn 1tg 1
’ °reeding bird population closely resembles

northern mixed meso f
Phytic forests in the Cumberland Moun‘ains

and that of the southemn Appalachian M
+écilan Mountain region in eastern Tennessee,

western north Carolina, and nor - ~
» and northern Georgla. Two of the birds found at

By Cantear 3 ol
Cy “anler in 1922 and one by me in

Savage Gulf

this investigation breed

therwise in lenness only in : .
N nnessee only in the Appalachian lountains. The Brown

_reerer, J/eery, Jolitary Vireo, and Black-thrcated Green Jarbler are

ownd at nore northern latitudes and/or higher elevations.

Tew 3rown Creepers have been found breeding at low altitudes such
as at Savage Gulf, In 1894 and 1898, several nests were found in a cypress
swenp in southeast Missouri (Vidman, 1907). 1In Hay of 1937, Pickering
observed this specles at Reelfoot Lake, Obion County, Tennessee. He
indicated the late date suggested possible nesting (Pickering, 1937).
A recent nesting at Radnor Leke represents the first recorded nesting in
nnessee outside of the Appalachian ifountains (Bierly, 1978). My finding
at Savage Gulf represents the second record. The male was observed
singinz several times and food was observed being carried, presumably to
young, although a nest was never located.

My record of a Veery breeding at Savage Gulf is the only one for
Ternessee outside of the Appalachian Hountains. The minlmum txeaiing
altitude in Tennessee previous to this record was 853 m in Sevier County,

(3tevenson and Stupka, 1548); I could find no breeding records of the
~ v Cllolil al.U4 w
el 1] =
Jeerv at elevations lower than that in any of Temnessee's surrounding
".' L 4 Qv ..

\ 3 11ddle-of-the-mountain bird
943) spoke of the Jeery as a mldd t

) though, that where extenslve

- 2 -4on. He stated,

in tne centrzl Appalachian reg
ratever elevations, Veeries are apt to be found,

T W v

nemlock stands occur, a
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o0litlary Ti:“‘) has 10W De
S I veen recg + 4, S
orded at tWwo different sites

14
i1s ECI.al Irance i ™
% 1N lennessee, 3Records exist for

ounty (Howell and Camob
2npbell, 1572 and Smith, 1977) ard now at

Tavars e . &
Savage Lull, When this b

b -
trd was first descrived by Brewster in 1886,

it was considered a bipd of th
i vild oI e =
tne southern Appalachians, In recent years,

however, it has t en .
owWe - extended its oreeding southward and to lower elevations

e 1 &) TOEA aw
(Zurleigh, 1952 and ﬂeetwood, 10,1;7)

~Y . 4
.ne western-most -
SRR NN breeding record in Tennessee of the Black-throated

~ A P A .
-reen aarvler, a specles commonly found in the Smokies, is at Savage

Gulf. This blrd is known to breed at 131 m above sea level in Alabama

g & - ~Z\ .
(Inhef, 1975) tut the breeding birds I found at Savage Gulf represent

the lowesti-elevation records known in Tennessee for this species,

‘any species, such as the Acadian Flycatcher and Red-eyed Vireo,
showed no preference for elther the virgin or ecologically-disturbed
mixed mesophytic foresis and were common in both, Obviously, the
requirements for these birds are met in both the non-ecologically-
disturved and ecologically-disturbed mixed mesophytic forests, as well

as other habitats where these species are fourd,

e of the bird species fourd in any of the ten mixed mesophytic

llon
forests study areas are thought to be dependent on mixed mesophytic
forests, Zent (1940) does not describe the Hourning Dove or the Ruby-
throated Hummingbird as preferring virgin forests for breeding, Possibly,

Yefore man arrived in North America and disturbed the virgln forests,

the Mourning Cove ard Ruby-thrcated Hummingbird preferred the virgin
Tyt presently, these two specles seen to thrive in both virgin
- r vy

turted forested areas, Requirements such as nesting

and ecologically-dis
petition for these requirements

5 com
te, food, nesting materials, ard/or cor
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44US OWn sop
pecles or other species could all be factors

affecting suitability
: 11ty of specific habitats for particular species, but it

was not the scope of this
Fe ©i L resea t
rch to determine such factors and measure

thelr relationship to the avifauna

W1llson's (197L) sty
“illson's (197%) stuly showed also that correlations between density

T A1, 14, AFS
and diversity often do not b
occur In mature deciduous woodlands, I has

W 4 +
been shown that bird specles diversity increases as succession proceeds

and the prevalling vegetation changes to a mature climax forest (Kendeigh,
A\ el > ha =
157%). There has also been a suggestion that the highest diversity occurs

rreceding the clinax, when there is still a remnant of seral species
mingling with a full complement of species belonging to the climax forest
(Xendeigh, 1974), However, of the areas included in Table III, that with
the highest bird species diversity was Savage Gulf, a virgin mixed
mesophytic forest, The fact that the area with the lowest bird species
diversity was a recently reclaimed strip-mined area and the successionally
youngest of the ten areas compared, suggests that early seral stages have
less diversity,

A “actor that could have affected the density is edge effect, Ilore
bird species are fourd at ecotones, The area with the highest density,
the mature mixed mesophytic forest in Webster County, West Virginia, was

ecotonal,

varterman, et al, (1972) found the greatest overstory importance
- p XY S c4

values of the north-facing slope of the virgin forest of Savage Gulf for

the same five specles as I fourd in my study area. The rank order of

fes, Quarterman, et al,
the importance values differed in the two stulies. 3 '

Acer saccharun,

5 3 suca canadensis,
(1572) fourd the Tilia heterophylla, TsuZs




Ll

""""i‘??‘n{wm ? T, Iy e

]
Lda 4A01. Ul 4]

c
1 era, and

Aesculu t
S octandra to account for 72

> q

percent
of the importance 1 ;
F > values for their study areas at Savage Gulf., Of the

21 overstory specles found by 3
' - & °Y Juarterman, et a
. erman, et al, (1972). flve were not

{ na iu vae OJe-SuO[; (o] Uy r area: th o
kb il stl_xi:

v ‘ c
a gl » 2. cordiformis, Carpinus caroliniana, and Ulmus

(1950) description of henlock-mixed nesophytic
the Cumberland ountains irdicated that "sugar maple,
tasswoad, and buckeye are usually poorly represented" and "hemlock,

beech, and tuliptree are usually abundant," comprising 45 to 70 percent

of the canopy. This order was fourd in my study area in Savage Gulf

with sugar maple, basswood, ard buckeye comprising 26 percent of the
canopy importance value and hemlock, beech, and tuliptree making up 47
percent, ZZxceplt for the presence of hemlock, the Savage Gulf forest bears

a strong resemblance in its major co-dominants to the all-deciduous mixed

nesophytic community of the Cumberland Mountains in Fentucky (3raun,
1959).

Savage Gulf, the largest remnant of our virgin mixed mesophytic
forest of Tennessee, possesses a unique avifauna, Perhaps, through this

study, a better understanding of the status of the birds of Savage Gulf

has been attained, If the pristineness of the area persists, natural

hanges in the area's avifauna can be studied in the future,
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T
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3 L W 1Z June 1977 das
S > & y Aa-l" nsi1ys £ 1 3 1
J Censuses of Oreeding birds were

v USing the Jllliams 3pot

Mapping ietnod (71lliams, 1936), in

2 11.75 ha section of a virs P ‘
virzin mixed mesophytic forest in Savage Gulf,

ennessee, a gorge cut into

the western czcarpment of

3 A -
iateau, LW0 lavers "
~aYers of the forest (over- and understory)

were sanpled at 30 points within the study area, using the random pairs
method of Cottam and Curtis (1549, 1955)., The presence of the |
SZ ves and herbs was deternined by using a 1 n® quadrat at each
of these 30 points, also. Bird species diversity was calculated for the
study area and compared with nine other mixed mesophytic areas previously

censuced Jy other investigators, by using Shannon's formula (Shannon and
eaver, 1949).

Thirty-five bird species were present for a total of 811 territorial
nales per square kilometer and a bird species diversity of 4,32. The
loninant breeding birds of the area listed in descending order were the
Black-throated Green Jarbler, Red-eyed Vireo, Jocd Thrush, Acadian
Flycatcher, and Northern Parula. Rirds not previously found breeding in
xed mesophytic foresis included the Veery and Brown Creeper.

The !lourning Dove and Ruby-throated Hummingbird, showed a preference
Tor ‘he virgin mixed mesophytic forests. No bird species showed a

or the ecologically-disturbed mixed mesophytic forest.

o correlation was found between bird species diversity of ten

24
udy areas in varlous seral stages and bird density.

-4 ~ -~ e 2 +
aixed mesophytic st
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