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ABSTRACT 

Daily censuses of breeding birds were conducted, using the Williams 

Spot Mapping Methcx:l (Williams, 1936), from 1 to 12 June 1977 in a 11.75 

ha section of a virgin mixed mesophytic forest in Savage Gulf, Grundy 

County, Tennessee, a gorge cut into the western escarpment of the 

Cumberland. Plateau. The over- arrl tmderstory of the f orest were samplei 

using the random pairs method (Cottam and Curtis, 19u9 and 1955) at JO 

points within the study area. The transgressives and herbs were sampled 

using a 1 m2 4uad.rat at these points. Bird species diversity was 

calculatcl for the study area and compared with that of nine other mixed 

rnesophytic areas previously censused by other investigators, by using 

ShanI1on's fonnula (Shannon and ~ieaver, 1949). Thirty-five bird species 

were present for a total of 811 territorial males per km2 an:l a bird 

species diversity of 4.32. The dominant breeding birds of the area 

listed in descending order were the Black-throated Green Warbler, Red-eye:i 

Vireo, Hocx:l Thrush, Acad.ian Flycatcher, and Northern Parula, The Brown 

Creeper arrl Veery had. not previously been reported breeding in mixed 

rnesophytic forests. The !·!ourning Dove arrl Ruby-throated Hummingbird showed 

a preference for the virgin mixed rnesophytic forests; no bird species 

showed a preference for the ecologically~isturbed mixed mesophytic 

forest, No correlation was found between bird species diversity and bird 

density of ten mixed mesophytic forest study areas, 
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~he Pl.U"?Ose o: ~y research presente:i i~ t his paper was to etern ne 

the ~vers ty ar:rl 1ensity of the breed ing birtl populati on i n he virg n 

:;iixed mesophytic :cr est on t he C1..:.:nb er land Plateau , i n Savage Gulf , Grundy 

: :mty , -:'enn essee , and to compare my fi:rl i ngs :dth thos e of other 

invest i gators who hav e wor ked in similar ar eas . 

Savage Gul : i s a gor Be cut i nto the west - facing escarpment of t he 

Cu:icerlan:l. ?lat eau . Savage Creek, the degrading stream, irops from Jl 9 m 

el evation at the head of the gorge to JOl m at i ts confluence wi t h the 

~ollir.s River. The ri~ of the gor ge follows closely the 549 m contour 

line on coth the north an:l. south sides for most of its length . Except 

where creache:l cy old slides arrl/or tributaries of Savage Creek , 

precipitous cliffs of Wald en sarrlstone ex-t end 24 m to Jl m below the rim 

o~ t he gorge (Fenner.ian, 1938). On the eastern ani western ends of the 

gorge , the forest has been l ogg e:l , but appr oximately 200 ha i n the central 

part o: the gor ge is uncut . This central section has been protected 

partly by inaccessibility am partly by a l egal problem conc erning right 

of way for a s:pur railroad to the e:lge of the gorge. This is one of the 

few stands of virgin f or est remaining in eastern Horth America (1uarterman , 

et a.l. , 1972) . 

A i".nowlerlge of the bree:ling avifatma of Savage Gulf is i mportant 

for several reasons . First , if envi r onmental i ntrusions (def i ne:l as man

mad.e activi ties that detract from the area ' s natural characteristics) 

int o t he area continue , many changes i n the biota of t he area could 

occur. 

Su!':ac e mining in the Savag e Creek drainage basin i s one of these 

intrusions . Pr ospect ing at the headwaters of Caruenger Cr eek , a t ributary 
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of Savag e :Xeek, has d st ur 'c a:i a 4 ha section of the na+,ural a r 

': rad ing wor k has enc:roacha:i upon an a r ea near the natural area ' s bourdarJ. 

: hi s s i e has not t een r eclaima:i . Other damage has occurra:i at a propcs 

pr ospecti ng site "" or coal on t he headwaters of Savage Cr eek . :;on- permitt ed 

sur:ace ~ir.ing act i vi t y by anot her company has caused i ncreased turbi dity 

in Savag e Cr eek. I~ 3i g Cre7k, a t ributary of Savage Cr eek, t he water s 

have gi ven ?~ r eadings of less t han 4 . The acid source i s conject ured t o 

be run- off :ram an unk..'1own mi nine site , 

Land cl earing constitut es another intrusion. The Hiwassee Land 

Company , a l umb er company that owns l arge tracts of l and borderir.g the 

natural area , has cl ear -cut timber south of the Chatt anooga - ;,:cHinnville 

Stage ~oa.1 and the study ar ea . Approximately 81 ha has been clear-cut , 

burne:: , and converted t o Loblolly and Vi rginia Pine (Finus taa:ia and !:_. 

virginiana , respectively) . These monocultures constitute possi ble fire , 

pathological , and entomological hazards t o Savage Gulf i·:atural Area 

(unpublisb.ed paper, Tennessee Department of Conservation , Division of 

?lanning , 197 8) . 

Second , increased usage of the natural area _or recreational activities 

such as hif.ing , rock climbi ng , campi ng , and hunt ing could be damaging. 

Piki ng trails totaling 80 km in length are used extensively in the 

natural area , ~unters of various small and large game animals have 

cr eated scat tered dwnping sites throughout Savage Gulf . 

A,.'1:j environmental i ntrusi on or recreational act i vity of man in 

Savage Gul f coul d caus e a change in the breeding bird po?ulation . Changes 

cannot oe shown to have occurri:rl to the br eedi ng bird populat ion if a 

q uar.titati ve '.-:nowl e:ige of t he avifauna has not been conduct ed pri or to 

ar,y s :..zni ::icar.t environm ent al i n-+:. rusion or r ecr eational activity o-£' rr.an . 



., 

, e necessarJ 

as a '...asis for co;;-,parison of ec".)_cc:~ca sL.rlies uaiertaker; l.n the fu~:.ire. 

71.nally , the und erstar.d:ng o: Tennessee ' s avifauna. cannot b~ co plete 

until we have an u.'1derstamin6 of its rist i ne character - best ?reserv ed 

in the case c: the mixe:i ~esophytic for est i n a r ea s such as 3avage J f. 



:-h"' :.tent·.;.re ::_-irov .es vecy ::ew vreerii:1g ~irl censuses conduc e:i 

~ 3. ·irgb '1.:..Xeri :1esophyt ic forest . Smith ( 967) su:::veyeri a •rirgin 

hemloc'.: - r.or:hern ha - WO "crest in Perrll eto:1 ~ounty , ·,ies "flrginia . 

t'.10-..:._;h he iid r:ot de:: i. e this a r ea as beir,e ::;::iart of a r.iixeri '.", esophyt ic 

r rest , the esc:i.?tion of the veg etation as well as tr.e l ocation o the 

a :rea : i t the ies ri ion of the ::-,i:< a::. mesophytic fo r est of the All egher.y 

::ocr.ta::..1 r-eci o. acco:::3. i n;; to 2rau.'1 (1950 ) . Fhi ll i:ps 1 1970) c er.suseri a 

Si::a l tract o: vi:rzin :uixeri. nes ophytic forest in 3 el r.iont Count :i , Ohi o , 

J e:::;a::::o 
1
1 5C ::::- er,orte:i a c e~si...s in a v_ r t3i !1 cove f or est i n Creenbri e!' 

::::o-..:.::t:,r , ·.:est ' i r;i r.ia , ·.ihitta'.-<er (1956) st ates t:1at t:1e cov e fo r est a:rl 

t::e :-:: :.. :<e:i :::es o:;::hyti c .:or est r egi on a r e s:mo yr.i ous . 

2r ee:iins b ird. c ensuses i n va ri ous a r eas throu3hout t he mi x ro mesophyt i c 

fo r est r egi on have b een conducteri in non- vi r gin forests by numer ous other 

;;or !<ers su ch as ~ar bot.:r (1951) in east ern :\ent ucky ; Harrison (1960 ) i n 

: uc'.-: e:::: C: ou.'1ty , ·;est °!i !.'gi ni a ; Yehn er (1972 ' i n Ca;;rpbell County , ':' ennessee ; 

.2.the::::s .1'?77 ) in :?D:e :::ounty , Chi o ; ar.d Simmers (1977) i n :-:ad ison County , 

.~.ccoun:s o: the ki nds of :.iris : our.d i n 3ava1:; e Gulf a r e a l so f ew . 

.-L'Je!': :::ar.ie:r (1923 has l e_ t us a n excell ent r ecori o: t he n'1m er of 

s;.ecies to ce :o;.zd. ther e i n ;:a:,r 1922, but he d oes not gi v e the n1..L11'ce:rs 

c: _xivi~ual s o: each species , or t he d ens i t y . 

:::r.:o::7.'.at :. o .- theo r-et · cal 1i1ea su:!:'es have oeen use:. extensively i n 

v.:;:::!:'essir-e c ir:. 1 versity , :wo ~~:or;;,ation theor; r.easur es o: mean 



:"'._ ,: i.hich is :'.".Or~ connor.ly us e:! , and 3ril culn ' s :..·om u a ( ?5,. , cit by 

... 1 ,,._ ,..r. ) \.. , h' . 
~ §:_. , ... ; 0 w, u. c ,1as ceen use:l less t han 3h.'.:.nnon ' s -" orn · a, 

7::::-a:'.". e::: 
1 

:t9 ) d. isct:.sse:l. the coi:lponents of t he t wo formulae . Pie ou (1966 ) 

iescri ~ro speci es diversit y as a function of the number of speci es pr es ent 

a. · t. e evenness with which t he individual s are dist ributro among t hese 

S?ec.:. es , 3ager a1 .1asler (1969 ) and ;.:arr (1971) compl aine:l that Shannon ' s 

f o:r;;:ula 13 i ns a~sitive to the rare species whi ch play a substant ial r ole 

in the ecosyst e~ . Hurlbert (1971) has criticiza:i Shannon ' s formula as 

being bi ol osically :!l eaningless , Lloyd , et al, (1968 ) discussa:i both 

fornula e a,y,.ri_ ?rovide::l. tables for use in their calculations , They point 

out t hat Shannon ' s fonnula uses true pr oportions from the population and 

3rlllouin ' s :omula uses act~al ~lli7ber s of ooservations . Taylor, et al ., 

(1976) detenined that the Sna.nnon information index is affecte:i by small 

sample bias , :•'. er.ipton and Wedder burn (1978) found that the Shannon 

i n::or::iation index d eperrls gr eatly on the abundances of the commonest 

speci es and t hat the s,ecies abundance data .are generall y uninformative 

as to the values of the Shannon informat i on diversity index for a species 

haoitat . 
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.. '_, ____ . - .... 
• ..L.• . .u \. ... .:. .. \ _.rt.., ..J 

3tud:,r Area 

:-::e :::;t· ·y a rea · ... as a p ot in a section of the vir~in mixed CTesophyt c 

: .: rest i • 3ava..:;e Cul;' 3tate ::atural Area , :;rundy County , :'ennessee (:~ ~ure 

, . :~e eas:,ern er.d. o: the ~est southern cor:ier o~ the stu y pl ot was a 

The 

sout:1 rl n o: Sa v;:,_ge Gu - is acc essible 'cy ?e:ieral Secondary i-li e;hway 4 J50. 

::ly ::oot trai s enter the plot . 

A ~ase ca.::rp - rem whi ch the census ;,as conducte:i was establishe:i at 

:i e Sava~e :ul: ::atura A:rea ' s ?.anger 3tation , 11 . 5 :a north of the 

-· -: ersection o: ~ennessee ;u .5hw2.y 1 C8 and ?ele:-al 3econdary j-[ighway 4J50 , 

~ '.:.-:: ::ro:::; :,he study plot. _ o reach the stud y :pl ot f rom the bas e camp, 

t ravel 1. 9 :o south to the intersection of ?erleral Secondary ilighway 4350 

a::rl Chattar.ooga- ;•:c i·'.i.nnville Stage noac. . 'i'hen proc eed. 4 . 6 km west on the 

Chattanooga- ;:c:i.innville Stage Road to an old l oggi ng road which joins from 

the no:th side . This lo~ging r oad is 1.4 km l ong an:!. tenni nat es 0.1 km 

:rom the north- ::acing escarpment of Savage Gulf . 3ecause of t he cor.d.ition 

of the road during the time of the study , I walked. 0 . 7 .IJ!l from the logging 

~cad to th e study plot . 

:'he study pl ot was 11 , 75 ha laid out as a grid of 0, 25 ha subplots 

i... 50 id ,'--om the easter n end of its most southern boundary eac:1 m on a s e. ;c .1. 

t he pl ot perimeter ran 250 m west, t hence 350 m north , thence 250 m east, 

t h e::ce 5c m south , t hence 150 m eas t , thence 200 m south , thence 150 m 

west , thence l CO m south. :'he northwest corner of the plot was i n Savag e 

,, · -.._•ne southwest boun::l.ary includa:l. a small portion of the southern ... ree.{ , 

t ~ t· ulf '"'_h~ elevation of the plot varied. from about 390 m es carpme~ o: neg - , -

to 550 ;;: , 
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].227 ' 30" + 

?igure l , A. portion of' Savage Gul:: occupied. by virgin mixed. mesophytic 
:or est , :::I.evation is shown in meters. Scale is 1 :1200, Stu::ly area is 
irrlica:e:l ty da s hei lines , The map insert of ?ennessee shows the 
l ocation o: Savag e Gul f with an asterisk. 11cdifierl from Colli ns 
(':' e. essee) ~uad rangle, iJ , S . Geol ogical Survey :-:ap ;;3522 .5-'tl?SJ 0/7 .5, 
l 'J5(. 
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'-' mate 

A"' or-.e ascends .,..ro:-i the 2.stern .. ghland .::llil to the 8umberland 

• atea.'1 , the average :precipitation increases and the a•,erage temperature 

~ecrcases. :!1e average annual precipitation at ;:onteagle, Grur.d y County , 

:en."lessee , ocate::l. 588 m above sea level and J4 k!il southwest of the 

study pl ot , is 154 . 9 cr:1 . 7he ;:onteagle vicinity is conpa.rable 

physic raphically and latitudir.ally to the study area . The average 

a.I'-'1t:.tl :;creci?i tat ion at l-:ont eagle is 16 cm more than that at ·:'ullahoma , 

Coffee County , ~enn essee , on the :::.a.stern Hi ghland Rim at J27 m elevation 

ax. or.ly 5t .~m west of Savage Gulf and 37 ~ northwest of ;!onteagle 

(:.:nite::l. States Jepa.rtr.ient of Commerc e , il eather Bureau, 1973) . 

0 The ter.iperatu=e decreases an ave:rage of 1.9 C per J05 m increase 

in elevation (Peattie, 1936) . 'i'emperatur es at :•:onteagle averag e one 

deGree less than at Tullahoma, of comFarable latitude but 261 m lower. 

-:-:-ie average annual temperature of ;Ionteagle is lJ. 8° C, and at Tullahoma 

.:.-tis 14,9° C, 

~ainfall is reasonably well distribute:i throughout the year at t he 

stu:iy a r ea , ·.{int er arrl sprir.g are typically the seasons of great est 

:;,recipitation. Early fal l is the driest pericxl of t he year (Unit ed 

States Departu1ent of Commerce, '.{ eather 3ureau , 1973). 

;)uring the pericxl of the census , 1 to 12 June 1977 , t he average 

da ' ly te:.1perature at the study pl ot was 20° C. This was 2. J° C below the 

:·.1:1e average fo r ;,:onteagle f rom 1941 to 1970 (Unitec. States Department of 

':oru::er(:e , '.leather 3ureau , 1973) . The l ow temperature r ecortle::l. during the 

0 
st :rly pericxl was 2. 2 C. 

0 
The high was Jl . l C. I obtained the daily 

+ ~~ t, t ~ s using a Taylor maximtlJ~/minimum thermometer , ~he ~e ... era ure ex re ... e 

c.aily avera..:;e temperature was calculate::l by averagi ng the daily extremes. 
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Geology 

-he 1 eo O • f the 3avage Sulf area has beer. descri ed extensi ve y 

~y : . 7 . Luther (7erJ1essee Jepartment of :onservation , Jivisi on of 

:::;eo ... ogy , ::ashville , :' ennessee , unpublished paper , 197J) . 

:'he Savage Gul: State :;atural Area is part of the Cumberland ... lateau, 

which i~ tur.1 ~s part of the Appalachian Plateau physiographic province. 

:'he A ::x,.lach:.an Flatea.u ext ends : rom Ala ar.ia to ::ew Yor.c , separating the 

·ta ey a ill. ge ;rovince o t he Appalachian ·. ountains to the east f rom 

the I~terior Lowland. ?lateaus Province to the west . 

:'he tc_ ocraphy o-t th e study area is characterized by rugged relief , 

a steep- sided. ~or 3e , and.~ relatively f lat upland surface into which the 

6orge has been incisei , 

'": . e north- fac::..ng slope of Savage Cr eeic on which the study plot was 

l ocate:i was rug5ed and steep. Sl opes rang ed f r om 12 , 2° t o 45° on the 

upper slope near the rim- rock that forms the edge of the f lat plateau 

above , 

The gradient o: Savage Creek was also qclte steep. Savag e Cr eek 

iropped over 2_3, 4 m in the approxir;iate 8 kr.i length of its course withi n 

the natural area :or an average drop of 26.7 m per km . 

:he geo~orphology of the regi on is cont rolled. primarily by the 

cont rast in resistance t o er osion betw een siliceous and calcareous or 

shal~f r ocks. :he relatively flat upper sur:ace of the plateau is 

ca--r e:l b·J· :-.assive layers of sand.stone and con.z_o:nerate . The region to 
- J:' 

the west of the Cu,~jerland Plateau in ~ennessee , called the ::astern 

-: ,.~ area of ;:idd _e Tennessee , is capped by rocks abundant in ::igr.la::--.d - . 

~e:.ween the sandstone capping the lateau and the cherts ca?pin6 

tr.r: ri, lie nearly ;05 ra o: ;nostl:r limestone and shale. A generalized 



ecti on o.r th rocks of the area is presenta::l in 7ab e I . 

escrlption of '.' egetation 

7he ominant pl ant association was the mixa::l mesophyt ic fo r est of 

the Cur.i'cerlani Fla eau . In the eastern and western portions of the gulf 

he f ores had been l ogg a::l , but approximately 200 ha i n the central 

portion of the gorge were uncut . 3ecause of the remoteness , inaccessi-

t i ity , arrl a legal problem concerning right- of-way f or a spur railroad 

to he a::lge of the gorge , the central portion was not logg ed prior to 

the establishment of the area as a Class II Natural -Scientific Area per 

the State ' jatural Areas Preservation Act of 1971 (Tennessee Cedes Annotate:i 

11- 1708) , Class II Areas are "associated with and contain floral 

assemblag es , :loral tYJ)es , fossil assemblages, geological phenomena , 

hydrologic phenomena, swamplands, arrl other similar features or phenomena 

which are uniq_ue in natural or scientific value and are worthy of 

perpetual pr eservation" (T ennessee Cedes Annotate:i 11-1705 ) , The mixe:i 

mesophytic forests that exist in Savage Gulf are presently (at the time 

o: the st uiy) virgin r emnants of the for ests that once exterrl Erl northward 

to Pennsylvar.ia am southward to northern Alabama (Braun , 1950). 

Savage Creek forme:i an ecotone in the northern border of the stuiy 

area . ~he forest surrowrling the stuiy area was virgin mi xed mesophytic 

for approxir:ia.t ely 1 km ea.st an:: west , .5 km north , and .1 km south of the 

stu:l.y area . The uniformity of the a:::-ea was an important factor. Uniform 

haoitats typical o: large r egions ar e particularly desirable and at least 

half t he value of each count deperrls on it (:-ia.11 , 1964 ). 

M ni in desc~ibi ng the associati on of the avi fauna with :or conve ence ~ 

+h t ti ~h forest was broken into three divisions . They were • e Vef:e a en , ., e 



11 

:'able I. :lock units of Savag e Gulf sttrly ar ea (med.Hied from unpub i sh 
;aper by~- T, Luther , ~enness ee Jepartment of Conservation, j ivi s i on of 
::eology , 1: 73 ) . 

?.ock n1 t 

:l ecent Al uvit:;n 
St ream boulders 

:lecent Colluviwn 
:'alus "rim- r ock" 

Sewanee Congl omerat e 
:li:n- :lock 

S~gna.l Poi nt Shale 

·,farren Poi nt Sar.dstone 

Raccoon :-ioW1t ain 
?onnation 

Silty shale a.ni fine 
grainai sanistone 

Pennington Fonnation 

:Jolomite , silty 
limestone , shale , 
sarrl.stone 

Jangor Limestone 

r.arts elle ?onnation 

3a."l!istone 

;•'.onteagl e Lir.Jestone 

hickness (m ) 

3oulder to 
pebble size 

30 . 5 

0 - 7. 6 

6,1 - 30 ,5 

18, 3 - JJ .5 

94 ,5 - 104 

36 , 6 

15 .2 

J0.5 

Elevation 
(Appr oximate m) 

401 m 

Thr oughout st uiy area 
at all el evations 

518.1 - _548.6 m 

? 510,5 - 518.1 

480 m - 510,5 m 

446.5 - 480 m 

36 5. 7 5 - 469. 4 

329 . 2 - 365, 75 

314 - 329. 2 

283.5 - 314 



t h~ overstory , he .. ---1 ers-'- o rrl th h ......, wu ~ ry , a e erbs transgressives a1u 
' ' 

se linp-s . :he over- arrl un:l.erstory layers of t he vi rgin forest were 

sa:npled using the rarrl om pairs methcd of Cottam and Curtis (1949 , 

12 

955 using the ?Qints of the grii plot of the stu::ly area . 7he overstory 

was def ined as those irrlividuals with a basal area at breast height of 

2 
wore than 81 cm which is the a pproximate Equivalent of 10.16 cm dbh. 

:'he t.:n:ierstory was those t rees from 5.1 cm2 to 12. 6 cm2 basal area (2. 54 

c:n to 1 0, 16 era 'bh; an:l. J . 05 m or mor e i n hei ght , The data coll ected were 

a.r.aly::ed arrl used t o compute an. i mportance value inde.'< (sum of rel ative 

densi ty , r elative f rt:quency , and r elative dominance or basal area) for 

each species . The transgressive layer (O .J m to J,05 min height) arrl 

the her b lay er ('below O.J m in height exclusive of mosses arrl lichens) 

were sampled by placing 1 m sq-µare q_uadrats around each point in order 

to o'btain data to b e us ed t o determine the presence of the s pecies in 

these two layers. Thirty points were sampled in the stu:iy area, 

;:oraenclatcre follows that of Fernald (1950). 

Or ganization of Plot 

The field wor k for this sti.rly was conducterl during the first two 

weeks of June , 1977 . In early Jw1e the resident s pecies are lfkely to 

, ;i ml' c-rants are not likely t o be found in the mixei be f ound breedir.g a.nu. b 

mesophytic forests of the Cumberland Plateau. 

W~re made to Savage Gulf on 7, 8 , 14 , arrl 21 fay Preli:ninazy trips -

1977 to l ocat e a n area for the stu:iy , The fiel d work arrl census were 

con:i uctf.rl 1 ~une 1977 daily throueh 12 June 1977 The number (12) of 

tha the 10 visits recorr~rnended tud a rea is more n · daily censuses in the s Y 



lJ 
ror a iensity deter..inat i on of bird s in a close::! habi tat according to 

~ocbins ,1?7C) . 

:he s i ze of t he census pl ot is signif icant . :ia.11 (196u) state::!, 

"Censuses should be taken on contiguous tracts of not less than 15 acres 

(r.. . c7 ha) , arrl pr eferrably (sic) more than twenty acres (3. 1 ha) . " 

Cens using errors tend to be greater on small tracts. Eall (1964) state::! 

that i n a s;nall tract very few species will be r epresenta:l. by three or 

:ior e :pair s . :Ht h s maller opulations than this of a single species , 

t he densi ty i n ter:ns of males scora:l. per huni ra:l. acres is not sufficiently 

accurat e to penit meaningful comparisons with populations i n other areas 

( '-""'l 1cr-4 • ..a. ' ✓~ ) , ?.ocbi ns (1970) stated that the minimum size of the plot in 

a cl osa:l. habitat should be 10 to JO hectar es depending on the complexity 

of t he com:nunity ani the general l evel of bird density, Oelke (1966 ) 

recommerrls about 8.1 ha in wocdlanis rich with uniergrowth, Kendeigh 

(1~) s~ests about 20.2 ha of forest as maximum , 

An area wi thin the size recommen::lations of Hall, Kendeigh, Oelke , 

anc. 3obbi:ns was detennine:i to be 11, 8 ha, On a trial basis before 

the actual censusing pericd this siz e was d etermina:l. to be the largest 

area that could be c ensus e:i before the activities of the birds began to 

d ecrea.s e noti c eably . The ruggerl topography (such as taluserl slopes 

f r om a slight s lope at Savage Creek to a 60° slope) , rane;i ng i n steepness 

ni f al l en t rees preventerl me f rom cent he dens eness o: th e vegetation , a 

s..:sing an area greater than the size chosen . Ca.re also had to be taken 

~ully for venomous snakes , especial ly the wi th each s tep t o check car er -

t rtri mokasen , which I had observa:l. ::orthern Co:;rper head , Aaki strcdon con ° x ;,..;.... __ 

i n t' e s tuiy a r ea t wo times previous to the censusing. 



:-he s'.a.;e c-- :he cer.s'.ls plot ~s i - a sos cni~icant . It shou d be as 

a ~ ;.iare . If it is const :r:ainerl ~Y phys cal 

:eatc::-es or . - :1ear ha·~itat ·courrlari es , .,__, 
its shape be other than r.tay square , 

:..:-1 or:ier to re:'l. •ce the amoun':. o: elge effect (Rob i ns , L70). ':'his was 

the case :.. n 3a·,age Cul: . ':'he southern erl e; e of the study plot could not 

ce exter.de:i :ecause o: the ?r ecipi tous cli : f s r:. sinci 24 t o J m above 

':.:-:.e .srol.L"".d _evel c the plot . ::ad the northern boundary of t he plot 

':eer. exter.de::l r.or:'.-:war:i , the study pl ot woul d ha·; e extend e::l into the 

so:.;.':.h - :aci :1[ s::..o:;,e of the gulf , an area o differ ent vegetational 

cc:::posi tion as com:pa r e:i to the north- f acing slo:;,e of SavaGe Gulf as 

esc ri"::lerl 1::,y " uart er:nan, et al. (1972). 

A ; rid was establishe:i us i ng a ?uli :p Tree , Liriodendr on tulipifera , 

wit, a dianeter at br east height (dbh) o: 0,97 mas the ~ore southerly of 

t:: e two southeas tern corners of the plot. On t he sout h s i d e of t he tree 

a s car 1. 5 :il in l ength and 0 , 7 m in width was evid ent. ':'he Tulip 'I' ree 

a_so ha.cl. '/:i. r 6i nia Creeper (Farthenocisslls q uing uefolia) growing on it with 

a d~h of J . 3 en , A Yellow Eirch (n etula lutea) with a 15.2 cm dbh was 

gr owi r 7.6 m west of t he s outheastern corner of the plot in a wet 

weather strear.i , 

measure ,,ras 11s-1 to establish the 50 m intervals of A st eel t a pe . . tu 

h d An en~...,-~neer' s d irect i onal com:pa.ss was used to es t ablish t he t. e gri . • 

C /"\o t o :-.,a •.K e each grid square as ·,rell as t o r:ia ke t he / -- a.Tlzles ~ecessary ... 

li::e.3 of t::e ; rid. as st rai ght as ?ossi 'ol e. 

?.a.ch station of the .,::rid , points wher e 50 n i ntervals int er sect ed , 

t a e at eye l evel oa the nearest tree. ::-.ar:-:: e::l with re:i surv eyor ' s 

-1 ~nee it pos ed no damage to t he t r ees , it was 
~~e ~la:~:c tape was ustu s ~ 

l
,.,~.,,te even with minimal light , and it had hit:;h r es i stance 

ea.sy ":.0 ·r..s·..all:r "''"""' 
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rad n.c:-, On di ~A 

·'t:) e Sa...1.vantac;e was that three of these ma.rr:ers 
•,;ere re.-::overl Y rec. ents apparent y during the ni~ht making it ifficul 

rix the stations associated with those nar kers the :ollowing ~ornine . 

·:arkers ;,; ere imna:l.iate y rep acerl at thos e stations. 

:he 50 m between stations was a distance r eccmr.ienderl by Robbins (1970) 

to i~..sure that no ;art of the pl ot was mor e than 50 m away f rom the r outes 

usai by the observer ~ring the censusi ng , Thi s distance creat erl a plot 

composed. of a &rid of 47 squares each having an area of 2500 :n2 or 0. 25 ha , 

:a.ch recording station receiverl an ident i f ication number, and these 

m.u:ibers r ovided. a !ileans for r eco!tling data pertaining to each grid area. 

:{ en t e grid ffas establish Erl visit maps wer e drawn of it using a 

scale o~ one cent i meter rep~esenting 25 m. Robbi ns (1970) recommend oo. 

scales of f~om one i nch for each 100 f eet to one inch fo r each 200 f eet in 

Hoerl.land habi t ats (scales :rom 1 :1250 to 1 :2500) , 

At the eginn_ne; of each count the foll owing data wer e recorded : 

t he current temperatures , the general weather condi tions, the sky 

co i t ion bas ed on the J eauf ort ;~tunber Scale , and an estimate of the .,,.ind 

speed. In addition , t he time was recorded. as soon as the i nvestigator 

rea.choo. each stati on . All time r efer ences were l ocal standard. time. 

~he elevat ion in f eet above sea level was det emine.1 with a Thommen 

?ocket hltimet er/3arometer and was recorded at the most northern poi nt 

(located in Savage CreeJ~) and the most southern point of the plot . This 

a benchmark at 452 m located on t he Chattanooga-instrument was chec.< ed at • 

:•:c::inm'ille State Road , 6 , 4 k;n from its junction with Foo.era.I Secondary 

:;,l ot. 

ed t o r egister contacts on or over the study ~he vis it ma?s wer e us 

usai to plot the l ocation o: each contact ~hes e reGistrations were 



arrl Psta:- ish h 
appr oxima e errtt ortal bourrlaries . 7he numb r of 

rr1 r1 s ;;r esen 
was establishoo. by determining he number of 

erri orial ma es si ng the area. 

'":' he population (or community) density should be statoo. as t he 

n ber of statio!"larJ males ( ......J t ) 
mapptu erritories per ten hectares or per 

squar e kil ome er , " st ates rtobbins (1970) . The bird population of any 

habitat should be based on the number of territorial mal es rat her t han 

the nu:nb er of pairs (Hall , 196u ) . To det ermine t he numb er of br ee:Ung 

:emales i s di : ficult urn.er most circumstances , but for this study in 

Savage Gulf it would have been exceptionally so , 

At each station , I observed f or thr ee minutes . During that time 

all biros contactai were recordai , Although population densities were 

eterminai fro data for males only , all contacts were r ecordei in order 

to gain knowlaige on as many of the bi rds occurring i n the study pl ot as 

I could , r egardless of t hei r status . I recordei no contacts mad e as I 

move::l. from one stat i on t o another. 

Contacts wer e r ecorde::l. usi ng the International Syst em (~obbins , 1970) 

with my mcxiifications . Ti mes wer e r ecorded with all r egistrati ons on the 

visit map . The symbol " 'ii " was use::l. when a si mple sight or sound contact 

with a bird of speci es "W" was observe::!. . The symbol was r ecorde::l. directly 

on th e visit map at the point corresporrlent to the bird ' s posi t ion when 

it was observei . The symbol "® " r epresente::l. a contact with a s i ngi ng 

bir.i of species "',i" which had been seen or precisely locatei. The symbol 

":,t " was us ei when the location of species "W" was not pr ecisel y l ocated 1 

f ul 1th birds with large territori es such as the his was espec i ally use w 

woocpeckers arrl o;.d s . An aggressive encounter between two birds of 

e. peel es "' " was r epres entei with t he symbol Two contacts with 
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sare irrLviiual of species "w' 

" wer record.al using the symbo '"i/-",I", 

Arrows w re u i izoo to lrx:iica 
e observai movement . To denote se :rate 

s1:,gin~ r.ia es wi h si, l aneo s contacts of two dif er ent kinds of a 

species ,,. " 
' , the symbol '"il -----il " was us erl . A nest of species was 

deno a:i wi h "'.-i " on he visit ap . ; umb ers of eggs or young , nesting 

ma eria , arx:i other information pertaining to the nest was r ecord.Erl in 

the "remarks " portion of the visit 1 maps , The symbol "W " was usa:i to show 

species "' " carrying feed a rx:i 111,/ .. was userl t o show species ",I" carrying 

~estin~ material . Abbr·=~atio t .. o wv~ ns represen i ng each species contacta:i in 

the stu:iy plot were usa:i on the visit maus - ' 

:)uring each visit , remarks were recorda:i concerning the birds that 

flew over the area such as the RErl - taila:i P.awk (Buteo jamaicensis) , 

J road. -wingai :!a.wk (3uteo platypterus ) , and Chimney Swift (Chaetura 

elauica . Si ghtings of immature birds a:id observations of other birds 

whos e acti ans indica t Erl a nest might be pr esent wer e a l so r ecord a:i. This 

information was valuable in locating many nests during the investigation . 

Count s were ra.d e daily . In all , twelve counts were made in the 

orning hours arrl six during the afternoon hours . Robbins (1970) 

suggested that two counts should not normally be made on the same day , 

: hree nocturnal observations were also made to detennine the presence O~ 

other birls not d etectErl during the diurnal observations , 

:'he methcd of plotting the birds contactai and record.Erl on the visit 

:naps to detennine the numb er of territorial males present is callErl t he 

',,iilliams Spot l·'.appi ng l•!ethcd (Williams , 1936). This methcd is not usa:i 

0 detennine the territorial bourrlaries , but rather i s usai to est imate 

t A territory , in the restricta:i sense 
he number of territories pr esen , 
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~: t O -a;~:nc ~eth ~, i +k 
s ~,;e area over which the re{;is rat ons of a 

c:us:,Pr ::-e .is:ri"...u ai . -h i i 
.. em n mum number of r egi strati ons re:i_uiroo. 

::e: ::-ea ch .. "':,er can 'oe acce~ __., 10::: 1 t__., r~e4 ~ re a t:>-.i. to the nt.L~ber of vali vis ts. 

:: teri valid. ·.;:sits a r e ::iade , three r egist rations must be made before t he 

clus:e car. '.:le a cceptai . At l east t wo of thes e r egi strations should have 

r ;h :errl-:.orial s :.bni: icance (~obbi ns , 1970). 

~he ~ost i ~t er.sive ?eri cxi o . so~6 fo r most speci es begins just before 

s~::=:.se . :e:1s'.ls ~ crui ses illad.e aft er- 0600 standa:cl tine may show only 

:Ety ::, er-cent or even l es s of the ixividuals of some s pecies still singing 

( ·_- ia11 , o,t. 1
·) . ,., i n s · _ - -~ ~ ce ome species are more conspicuous at times of t he 

day other t::an early morning , six obser rations were made in the late 

a:-:.ernoo~ hou~s . ?or example , a co~tact with the Veery (Catharus 

f·.:sc esc e.'1S) :ras never wade b efore 0300 and he mainl y sang a:. d.us , . 

,Uthoi.:gh C6C0 is the r eco;;u;iende:l time for beginni ng surveying (Hall , 

l ?:.!.!. 1 , t he c iris id not begin singing in the study area in Savage Gulf 

cr,t:l ~J . :ecause o the thick canopy of the forest of thi s north-

.r i slo-_~e , the sunlis::ht d i d not penetrate to the for est floor as early _ac !1'.; ~ _ 

as it d. i d 0 ;-1 the escarpment . On Jl l-!a.y 1977 , on a t r i al census of the 

a r ea , it r.ad ceen t he origi 1a.l pl an to begin censusing at 0600 . It was 

to ;;al '.< saf ely through t he a r ea at this -:. i me ·rTithout a flash ::.. ::i?'JS.3i b e 

::o birtl a ctivity was d etectable until approxi mat el y 06JO . All 

t 063 0 P.ad si nging begun before this da:ly censusi~g the~efore b egan a , 

ti~e , : he census ~ould have been verJ d i fficult to com?lete . 

·1ariot:.s r ou-: es t h!.'ou.3h the plot wer e l!Se:l with differ ent starting 

it 1. a , ter comuletiug the morning census , a 
Cn ll ~t:.::e 1~77 , i ~.r.: e:l a e J - - • 

t k. e b i rds o[ t he south- facing sl ope north of th e 
1...2.~itat_•, e surrey o: _:i 



~h~ r~ Jcwi~~ account escri~es the r outine fo r a nonnal day a 

Arise at 0530 , hike 0. 8 km to automobile . 2at breakfast 

arrl :nake unch d.t:.~ 6.C KJ'l ride to ol logging road leading to the 

st 'Jd·, ylot . :i.1~:e 0. 72 ~ to census plot . Eegin census at C630 arrl 
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complete i: at approxiraately 0930 . ,ihen the census was completed, the 

remairrler o: the day was used to describe vegetation , photograph various 

ar eas , hunt for nests , re- record visit maps , and perform the other 

details of keeping records . At 1830 , the late af ternoon census was begun 

a.rrl errled. abo t 2130 . On the occasions when noctuzna.1 obser:ations 

were ~ade , they began at 2130 and were complete:l at 2200 , On those 

nights di.:mer was eaten on the escaT?ment above the census area. On 

othe:::- r.is hts dinner was prepared at the base camp near the ranger 

staticn at 19~0 and bed.time was arouni 2100 , 

In all , fifty - eight person-hours were used during censusing an:i about 

ninet y- six person- hours were involve:i in the gathering of other field data 

need ed. fo r this st uiy . 

Comparison of Savage Gulf 3ree:liP~ Bi:cd.s to the 
::.reedir..g 3irds of other ,.ii.xe::l i': esophytic ?orests 

:'he breaiing bir.is of the stu:ly area were comparai to the breaiing 

i i m;vai meso~hytic f orests and six ecologically-birds o: three other v rg n 11 ~ r -

t ~ d temine which birds were found disturbai r.u.xed. meso:phyt ic f ores s ~0 e ' 

on..!..y in one or the other of t hese habitats . 

areas so 

i was totallai for all ten creaiine; birl density of each spec es 

the total densities of all bird species 
that the ?erc entage of 

coU.:d te :ieteI"!'".ine:i for each speci es . 
This demonstratai t he dominant 

ixe:i mes ophytic fo rests . 
·ciri s;ecies of these ten m 
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?i ri spPCi diver si 

Y was ca lculat a:i for al l en stuiy areas to 
'1 

her was a correlat i on between bird species diversity and 

bi rtl d ensi Y of en ixa:i esophytic study ar eas in var ious seral stages , 

e ine 1. r 

Since th e spot mapping methoo. was usa:i by the other investigators to 

deternine t he density of t he avian population in t he nine other mixa:i 

eso?hyti c fo rest ar eas a compar ison of their brea:i ing bird densities 

was mad e to th e bree:i i ng bird densities of Savage Gulf , 

Significance of differ ences in relative abundance of individual 

species between t he vi rgin mixa:i mesophytic f orest arrl the ~cologically

dist urbe:i i xe:i mesophytic forest was usa:i to determine preference or 

non - pr eference for those areas, 

Diversity Ind ex and Statistics 

I m.ices of diversity were detennina:i for ten mixai mesophytic 

censusro areas by using Shannon's fornula, 

s 
H' = -r; pilogpi, 

i=l 

where t he pi were estimate::l. f rom ~/N as th e proportion of the total 

populat i on of individuals (N) belonging to the 1th species (ni)' Using 

the expressions of diversity are in units of logarith.~s to the base 2, 

bits per imividual per square kilometer , 

t usai in determining the The Spearnan rank correlation tes was 

bird density and bird species diversity, r elationshi p between bree::l.ing 

relative abundance of individ ual bird Significanc e of di ff erences in 

f t and ecologically-virgi n mixe::l. mesophytic ores species between 

t ,_,.i using chi-square tests . hyt ic forests were tes tu distur be:i mixe::l. mesop 

l evel of significance was usoo. , In all cases t he 95 perc ent 



:'r. cr.i-sq '...iare tes was performai on an equal number ( faux) of 

~ ... rr:in ard ecologically-<listurbai nixai mesophyt ic for ests . All four 

virgin -nixai nesophy";. ic fo r ests wer e comparai with the mat ure forest 

in ·,;ayne County , ·..;est -:lrginia , a nd the second growth fo r ests in 
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·i ebster County , ·i1 est Vi r ginia; Campb ell County , Tennessee ; ard l'.adison 

eoun y, Ala'carna. ':he b ird speci es with br eeding ranges that did not 

overlap all the stu:ly areas usai in these calculations were not included 

in these com~sons . 



3reedi~[ 3irds of 3avage ~ul: 
~hi:::-ty- fi ·,•e ,..pe: ies of bird-=:. ·-•ere 

- ,. found on or flying over the 
javct~e ~~lf s ~dy ar ea . Of th J 

~ e 5, 29 are believed to have been 
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brce~:.:--€ :pec i es . 7hose 29 species were represented by 94 ,5 ~ales or 

c11 :erri tor'al males per ~quare kilometer , ~he r esults of the cens~s 

a=e i?resentei ir. 7able I I . ~h bird e species diversi ty was 4. J2 , 

Ar.alysis of ~~ee~i ng :Sird.s of 3avage Gulf Compared 
to other 11.Xen Mesophytic Forest S tudy Areas 

~~ere are sorae close parallels and some si gnificant differences 

a..T.o~ ; the bi.rd opulations fot:nd in the ot her Qi.xed mesophytic fores ts 

censused by otter invest i ga tors (Tabl e III and I V) , The Red- eyed Vireo 

~as :ot..:.nd i n all ten censused ar eas , It comprised 12, J percent of the 

total popula i on of t erri tori al birds , The Acadian Flycatcher , which 

was found in 90 percent of the censused areas , comprised 7,2 percent of 

t~e total · erritorial mal es and ranked seccnd , behind t he Red- eyed Vi reo , 

L11 dooinance , ':he ,/ood Thrush was found in 80 percent of the study areas 

and compri sed 5,6 percent of the total territorial males , The Hooded 

:ar:ler rar ... ~ed with t he ./ood Thrush i.'1 dominan~e , compri sing al so 5,6 

percen- o: the wtal territorial males , 

· to · 1 mal e birds not four.din t he six ecologically-::'he :erri ria 

d. ist..:rbed :n ixed raeso:;:,hytic fores ts Lr1c l uded the ~lourning Dove , Screech 

Veery , ,•.agnolia ·,;a:-bl er , Or char d Oriole , and RoseCwl , 3ro~n ~reeper , 

brea~:ed ~rosbea.k . 

7he male ,...., not found in the foi...r ·rirgin mixed mesophytic 
te:-ri torial 

the Cooper ' s Hawk ' Broad- ·,.;inged Hawk ' :3lack- billed 
ir.cluc.ed. 

,. d Vi reo Ches tnu t - s i ded .larbl er , 
Ar-,er!.can .:(obin , ., hite- eye ' 



-a~~:: . ~re i bi rd 1ens ty of th 
' rest. ares arrl o nat i on fo e Savag e Gulf ixa:i mes ophytic 
-: ird"'- A;rerica:i Crni ho ogi sts , ,~w the checklist of North Ameri can 

on , 1956 , 1973, arrl 1976). 

S:;,ec!. es 

:'ur ey 'Jul ur e , Cat hartes aura1 

?.e:i - t ai Erl. Hawk , 3uteo ja.maicensis1 

3e:i - shoulderoo. Hawk , _uteo lineatus1 

3road - wi Erl. nawk , uteo nlatypterus1 

:-'.curring Jove , Zenaida macroura 

3arroo. 0-,rl , Strix varia 

Chi , ey Swift , Chaetura. pelagica
1 

Ruby - throated r.urnni ngbird , Archilochus 
colubris1 

Collll on :1.icker , Colaptes auratus 

Pi eate:! ~ocxipec ker, Dryoconus nileatus 

~e:i - t ellied 'r/ocxipecker , ~:elaneroes 
car olinus 

Hairy 1 ocxipecker, Pi coides villosus 

: owny 1ocxi?ecker , Picoid es pubescens 

Acadian ?lycat c' er , £ipidonax virescens 

3l ue Jay , Cvanoci tta crlstata 

Car oLna Chi ckad ee Farus .:::c.::a.:;01~1~· n~e'-n_s_i_s ,_ 

':'ufte:i Titmous e , ~ bicolor 

Territorial 
:•:ales per 
11.75 ha 

1 

1 

1 

1 

2 

1 

1 

5 

2 

3 

2 

'lhi e- t reasted :~u hat ch , ~ carolinen
5
is 3 

1 
- rowr. Sree:;,er , Serthia f a iliarls 

Territorial 
Viales per 
1 kJn2 

9 

9 

9 

9 

17 

9 

9 

4J 

17 

26 

17 

26 

9 

2 



7atl II . c on .inu 

Speci 

:a.rolina ·iv ren, :'hryo horus udovicianus 

·~ ocd :'hn!sh , Hylocichla ustelina 

Veery, Catharus fu s c escens 

Yellow- throa.te:i Vi r eo,~ f lavifrons 

Solitary Vireo , Vireo s olitarius 

Terri tori al 
Males per 
11.75 ha 

1 

7 

2 

1 

2 

Rai - eyerl Vireo , Vireo olivaceus 

3lack- arrl - '..ihite rlar bler, Mniotilta ~ 

Wor:n- eating ' a r bler, Helmither os vennivorus 

lJ 

4 

4 

5 ·;orthern Pa.rula , Parula americana 

3 ack- thr02.terl Green Warbler, Dendroica 
vi r ens 

Cerul ean arbl er , Derrlroica cerulea 

ouisia na. ~aterthrush, Seiur~s metacilla 

;.:entucky ifar bl er, Onorornis formosus 

Hood ai Wa r bl er, ',/ilsonia citrina. 

Scarlet Tanager , Piranga olivacea 

Cardinal , Cardina.li s cardina.11s 

""otals 

20 

1 

2 

2 

J.5 

2 

2 

94.5 

Territorial 
Males per 
1 km2 

9 

60 

17 

9 

17 

111 

J4 

J4 

4J 

170 

9 

17 

17 

JO 

17 

.l1. 
811 

L t trl pl ot but never r ecordai on it . .: irds seen :lying over s Y 



-a:· o .. 
! :- var.. o is 

Syr-bo a~b r evl a ti on, sage of 
s~ccess i or. , and ocati on 

'/ - 2 · i in , Perri eton "'ounty il est 
·11 inia ( Sr.ii t h , 1967) 

'l'otal 
t errt t onal 
males per )Qn2 

811 

618 

•: - ·11r g_n , 3 el;n ont Co unty , Ohi o 687 
(Phil i ps , 197C) 

·; ..J.:. ··1 rg1n , Creenor ier County , :rest 600 
' irgi a (: eCa.n.o , 1950) 

::-5 :-'.at ure , :-Tayne Count y , '.vest 840 
irginia ( ~och , 1969) 

L-6 ::a ture , \1' ebster County , West 1095 
1 irginia ( Heimerdinger ani 
C:ia.ni er , 19 56) 

S-7 Secom growth , ieoster County , 502 
' est ·r1rginia (Hurl ey arrl 
.,~ll er , 1956) 

3-3 Secom gr owth , ~uc~er County , 576 
~-es t ·11r g_nia ( :iarri s on , 1960) 

S-9 Seco:rl gro1rth , Campb ell County , 953 
~ennessee (Swit h , 1977 ) 

3-10 3eccrrl growth , ' :a.dison County , 
Alaba ~a (Si lilr.l ers , 1977 ) 

JJ6 

Bi ro 
speci es 
diversity 

4.J2 

J . 06 

4. 25 

J .9J 

J .87 

4.27 

J.14 

4.29 

1.49 

J .78 



,.ibl,, I ' . A compat·l:,un of' tile number o.t t,rrlLorial mal es per :;qu;_i_re ki l o1,e Le r in Vi.i.rlou.; mL,ce <l ,nr-.,,~HiJ L\' 
:·orc>:;t:; . h<.l.IllL'., and ordlnaLiori fol l o w Lhe c hockli s L of HorLh American Birus , (:,mericar1 On,lUio l ot,L,t, ' L'r l ,n , 
l•)'.,t_ , 1'17 , .'l.11 l<J?t ) . r1i, s ymbol "+" reprc:..;enls s pec i es fountl brc •dine, in aru.J. but, l ei,:. t,h,i.n JO» !.!rrltr,r' L• 

1,.ilt" occ r~ PL'r uni a r c;:i . ( ir ·· i11 mix d m~sophy Li c forc:-;l. M =-= ·taLun~ mL,uu mu:;ophytlc for,!.:., , 
. t'-:'Ol ,i I rowlh mixed mL:sophyti c for<.!~5t ; · e 'ab] e II I for loca ti on of U e:.::e mixt.:tl rie~ophytl c fore. t,_,) . 

Mi xed Mesophy tic 1"ore~t Arca: ; Per..; ·nt ;[ 

• 0 t..tl 
3p8c i es -1 V- 2 V-J V-l1, M-5 M-6 S-7 ...i-8 ...; - J-10 0 -il.:, f-'o f, l.1 ti n 

Coop r ' s Haw! + t-

rte -tail J Hauk + 5 5+ . 07 

13roa -winged Hawk 5 + 5 . 07 

ffed Grouse 6 + 16 ,., + . ) ,._ 

Mo urning Dove 9 8 1 7 . 24 

Yellow-bille Cuckoo l J 8 5 6 J2 . 11,5 

Black- billecl Cuckoo 16 1G , -J 

Screech Owl l J + l J+ .u 

furre d Owl 9 5 14 • - 0 

Huby- throated Hwnmin gbird lJ JJ 16 62 .aa 

Common Flicker 9 + + 5 14+ .~u 



Tabl IV . (Co nLinu d ) 

Mixed Me sophyttc Forest Ar eas Pf-'rcPn t of 
To al 

Sp c :i s V- 1 V- 2 V-3 V-L M- 5 M-6 S- 7 S- 8 S- 9 S- 10 Tot ls Pupul tion 

Pil a t d oodp ck r 9 + + + + 16 5 3 33+ . l 7 

R d - b lli d Wood p ck r 17 25 16 19 77 1.10 

1-lair y Woodpecker 9 13 8 5 6 Ll . 58 

Downy Woodpe cker 9 25 16 10 13 73 l. OL 

Great Cre sted Flycatche r 13 25 33 8 6 85 1. 20 

Easter n Phoebe 16 10 26 • 17 

Acadi an Flycatche r 43 91 33 180 41 82 5 20 9 SOL 7. 2 

Eastern Wood Pewee 72 h9 25 25 171 2 . LL 

Blue Jay 17 + + 8 5 + 30+ . Id 

Common Crow + + + + + 

Black- capped Chickadee + 16 16+ . 23 

Carolina Chickadee 26 25 + 15 9 75+ 1. 07 

Tufted Tit mou se 17 25 67 41 25 [l 22 13 218 ) . 11 

hi te - breasted Nuthatch 26 25 49 16 13 13 1/12 2. 02 
N 
----.) 



·r.,01 J · • (C ntinued ) 

Are a s P •rc nt o f 
To 1 

s ci s V- ) V- 2 V- J V- 4 M-5 M-6 S- 7 S- 8 S-9 ~-1() To a l s f'op11la ion 

Brown Cr per 9 9 • l) 

Carolina '.,Jr n 9 16 8 32 65 . 9) 

Gr ay Catbi r d 13 + 13+ . 19 

Am r ican Rob in 5 5 , 07 

\ ood Thru sh 60 5::1 49 + 106 57 16 ;;5 395+ 5 .63 

Ver y 17 17 . 24 

Blue - gray Gnatcatcher Lo 49 Lr9 15 63 216 3 . 08 

lute - eyed Vireo 5 5 . 07 

Yellow- throat ed Vireo 9 25 25 22 6 87 1. 24 

Solitary Vi reo 17 99 5 121 1. 72 

Red- eyed Vireo 111 49 67 98 82 116 67 l o6 95 73 864 12. 31 

Black- and - White Warbler 34 + + 41 49 33 JO 187+ . 66 

Worm- eating Warble r 34 25 49 33 25 45 211 2. 97 

Norther n Parula 43 91 67 16 217 3.12 
N 
--0 



Tabl IV . ( Conti nu ed 

M.i_ xc!d Mc sonhv ti c Fores t Ar eaR Pi::• rr. r• n 0 

not Al 
Sp ci s V-1 V-2 V-J V-L M-5 M-6 S- 7 S- tl -> - 9 S- 10 To als Por•11 la t,i on 

Ma nolia War 1 r 62 62 • RR 

Black- throated Blu :/arble r 62 16 16 9u 1. 3 

Black-throated Gr ee n Warbler 170 li9 49 5 273 J . t39 

C r ule a n Warbler 9 40 82 49 110 19 309 /i . 4 

Bl ackburnian ' a rbler 148 16 91 33 41 J l J 4 . 46 

Che stnut-si ded Jarbler + + 

Ovenbird 49 74 16 116 16 49 320+ 4 . 56 

Louisiana Waterthrush 17 49 13 33 8 33 3 156 2 . 22 

Kent ucky Warbler 17 13 33 16 16 75 3 173+ 2 . 46 

!-boded arbler 30 25 25 67 16 67 155 6 391 5 .57 

Ame r i can Redstart 49 8 lJO 13 20() 2. 84 

Orc hard Or i ole 6 6 . 08 

Br own- headed Cowbird + + 10 10+ . 14 

N 

'° 



'fab l 1 • ( Cont.i n u d ) 

Mixe d Mesophyti c fi'o rc s L Ar e a n P r e •nt of 
fo a l 

s ci s V- 1 V- 2 V- J V- 11 l·I- 5 M-6 S-7 S- ll S- 9 S-10 Totals Population 

Se arl t Tana er 17 49 l J 49 41 25 41 40 275 ) . 92 

Sumrn r ana e r 25 9 JL . l1 B 

Ca r d i nal 17 47 + 25 8 13 9 119+ 1. 70 

Ro s - b reasted Grosbeak + + 

Ind i o Bunting 8 8 25 Ll .58 

Ru f ou s - sided Towhe e 19 8 25 Ll _21.: l. JJ 

Sub - total 811 618 687 600 840 1095 502 576 953 336 

GRAND 'IDTAL 7018 100. 00 

0 



J 

,.. '.md C:J ~a..'li er ( ) 1923 uhich w re not detec 

were tr.e ?er ee-rtne 7 con , J lacK-b 11 i Cuckoo , 
J~ _1... ead : ·,;c -rec;.;er am. :iarb inr "i 

·"t.) ' reo , 7hose I found that Ganier 

:-.ay 1?22 were the z r own c 
r eeper , '/ eerJ , and Soll tarJ Vireo . 

·~·s!..:~ a chi - square test i 
ors gni:icance of di : ferences in relative 

a:c:.."1.:.ar.ce of ir.d.ivi ua.l speci es between the virgin mixed mesophytic 

rcrest ar.d th e ecolo~ ca Y~istur bed mixed ~esophytic f orest , preference 

or no - :pre:erer.ce - 0 r those areas was determined (see 7abl e v) . 

species pr ef erre:::. the eco ogically-<listur bed area over the virgin mixed 

::ieso:;:ihytic forests . ':'he ;,iourni ng J ove (. 01<0<( . 05 ) and Ruby- tr.roated 

:\.1..- ::. g ... ir.! ( . <o<< . 05 ) s} owed preference for th e virgin mixed mesophytic 

:or ests . Species that showe:i no prefer ence fo r either of these seral 

stages o: the nixed mesophytic :orest wer e the Yellow-bill ed Cuckoo , 

:-erl -celli e:::. :locxi pecker , :-ra.iry ~locxlpecker , Downy Woodpecker, Great 

Creste:i ?Lycatcher , Za.stern ?hoebe , Acadian Flycatcher , 2.a.stern '.food 

? ewee , :_ue ay , Carolina Wr en , Wood Thrush , Bl ue- gray Gnatcatcher , 

_ellow- t: r oate:i "/ireo , 2erl - eyerl Vireo , 3lack-and - ;ihite \var bler, ..,arolina 

Ch c~ee , ,...,ufte:i ':'itmouse , 'lihite-br easterl i;uthat ch , iform- eati!l2; ilarbler , 

:;o:r:hern ?a::::.-<la , :3 lack- throaterl :Blue Warbler , Black- throate:i Green 

'dar'b_er , ,.r bler Over bi:rd Louisiana :raterthrush , (er.lucky .... e:ru.:. ean 11ar , , 

·,;ar t er, ::ooc.erl Warb er , American Re::lstart , Scarl et i'anager , Summer 

':'ar.a.ger , A.rlinal , Dldi go :3untirie; , ani Rufous - siderl Towhee , (all cases 

0( > " erls"'"art and Summer '.:'anager .1<cx<. 5) . . 95 ~cept American "· " 
one or two study areas by various 

Ctr.er species were only observerl i n 

ir.vesti._:ators, 
rai se:l. the birtl species diversity 

:hese rare species which 

':'he :luffed Grouse , 3lack- cappai Chickadee , 

i ncluded ir. chi - squar e calcula tions ~or 
c.:-1. :i1ac: .l ~!7'~.:i!: ·1:arbl er were not 
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-a · ' t> • • ur a-::-J .a~ a s n r al 'viri f ·..1Irl in t en t1 x Erl chi - .. ua.re tes on habitat pr~ f erences 
mes ophytic fo r est st y area.sJ , 

3;ecies 

C: 

:=:u: fErl Gro se...., 

;:our.:ilng J ove 

ow -b i e:i " c .oo 

by- h=oatErl : wm ngbi:rd 

r il eatro "coo.pecker 

. a:i - .:) e 1 ai ';/ocxi :pecker 

o-.rny ·.:ocxi pecker 

Gr eat Jrestai ?lycatcher 

;ast ern ?hoebe 

. cadia.n :lycat c:ier 

Zastern ',i occ. Pewee 

~l e Jay 

~ ack- ca:pped Chickadee
5 

Caro _na Chicka.iee 

':'u:tei Tit ous e 

' i e- 'c reastai uthatch 

Carolina ' r en 

',:ocxi ':'hrush 

::1 e- gray s na.tcat cher 

·: ~ _ow- throatai '/ir eo 

sou tary ·areo 

()() ,95 

0'-),95 

0( >. 95 

()(),95 

0:>.95 

0( > .95 

0( "5 . 95 

o<),95 

o<>. 95 

(j. >. 95 

O< ).95 

d- >. 95 

ex> . 95 

o< >. 95 



0n ir.u ) 

S;,eci es 

?.Erl - eyerl '/ireo 

3 ac i< n::l. - './hi t e . arbl er 

',,,'or.n - eati:ig rl'a r bler 

:iorthern ?arula 

3 ac~- throaterl 3lue '.iar bler 

:; ack- t:-iroate1 -:;reen '.far bler 

Cerulean :✓arbler 

J ackc u=- ian ~larbler-5 

Ovenbird 

Louisiana ~aterthrush 

· entuc ' arbl er 

r.ocxi e1 :-lar bl er 

Ame:i can :le::lstart 

Scarlet Ta~er 

S UliU:l er _ ana.g er 

Cardina. 

:i:n:ii.;o ~ unti n.g 

?.ufous - side1 Towhee 

V/F:D4 
-:i:J/V4 

>. 95 

5 . 95 

cx >. 95 

o< >-95 
°'>. 95 

o< >. 95 

o< 5. 95 

o< >, 95 

ex 5. 95 

0'-),95 

ex>, 95 

.l<o<<.5 

o< > . 95 

. l<0<<. 5 

ex>. 95 

ex > . 95 

ex > . 95 

J~h - ose species with a density of l ess than 15 territorial males per 

JJ 

;,:;n are excluie1 . 
V/?:J in:iicates preference for virgin mixerl mesophytic forest over 

ecologically-iisturberl m.ixerl mesophytic f orest ; ZJ/ V represents pr eference 
o: ecclogically-i isturberl m.ixa:i mesophyt ic forest , 

5;{o alpha-val e is given to these species since their range does not 
1ric_ e all areas i ncluierl in chi - squar e calculations , 

*: isates those birds which show signi f icant pref erences , 



en h 
)4 

f r s s inc 

s ooy ar 

vi rgin or cologically-d is urb 
mi x 

ing ran es of hes 
binis do not includ 

esophyt l c 

all h 

Th 

us in h s co pa.ris ns , 

r sul s o 
Spea. · an rank correlation test (N • 10, r. 0,115, 

here was no c 1 

h 

orre ation between the bini density arrl bini 
s ecies dive i 

Vegetation 

In he forest overstory 68 percent of the total overst ory importance 

value (Table VI ) was made up of Tsuga cana.dertsis, Lirodendron tulipfera., 

Ace saccharum , Tilia he erophylla , and Aesculus octandra, Diameter at 

br e2.s heigh of irrlividuals rangErl. from 1.04 dm to 10,7 dm, Of the nine 

species comprising the typical dominants of the mixed mesophytic forest 

ell ax (:a raun , 1950) , only Quercus alba and Castanea dentata are not 

representei in this data, Standing dead trees, dead stumps, arrl sprouts 

of~. dentata were still to be f ound in the stuiy area, 

The un:ierstory of the stuiy area was dominatErl. by Cornus florlda, 

Acer saccharum , Tsuga canadensis, Fagus grandifolia, and Hamamelis 

vir~iniana, which t ogether comprisErl. 66 percent of the total importance 

of his layer (Table VII) , 

Transgressives , herbaceous species, arrl ferns with the greatest 

Hemtica acutiloba , Parthenocissus quinquefolia, presence inclui ei ~ 

Heuchera villosa , Polystichurn acrostichoides, Arlsaema trlphyllum, 

The tra.nsgressi ve and herbaceous Os urrla cinnamomea , and ~ saccharurn . 

than ten percent of the sample plots are species tha occurrei in more 

listErl. in order of pres ence in Table VIII . 

-ist ai at he JO quad.rats , 

A total of 38 species were 



J.5 

1 n .3a va.,:- e ~ C ;os1:ion and 1m_ortance value irrl ces of over s ocy species 
., ~ 5 

Y area. :;ames of plants follow Ferna d (1950). 

Importance Percent of Total srecies Value Importance Value 

- 5 c--a cana.:iensis 76,6 25 .2 .!.---

: iricxierrlron t i pi.:era 51.1 16.8 
~ sacc~:ur.i 35.9 11. 9 

':'i ia he ero-ohy l a 22,3 7.3 

Aescu us octan:i ra 21. 3 7.0 

?a...-us gra!rl i: olia 13. 8 4,5 

~ ovata 12 .9 4,2 

:-'.as;!lolia ac inata 11 .4 3.8 

~ t omentosa 9.7 3.2 

Acer pensy vanicUm 7. 6 2.5 

3etU1.a l ut ea 7.4 2.4 

~agnolia t ri petala 7.2 2.4 

';yssa syl vatica 5.4 1, 8 

Frunus s erot i na 4.2 1. 4 

~Ue:!'C ' S rubra 3.7 1.2 

?raxinus americanus 3,4 1.1 

:on us :1 orida J ,4 1. 1 

1.1 3.J 
~.2.1:12.:lP. is virginiana 

1.1 3.3 Sassa:ras alt ~ d U."1 

" • 
• 

-



J6 

able r.r, Co position anJ importance Value inlices of un!er story species 
i n Sav e Gulf st Y area. am es of Plants foll ow Fernal d ( 19 50) . 

Importance 
Percent of Total 

Species 
Value 

I mportance Value 

Camus florida 
74,7 

24.9 
Acer saccharum 

JJ.4 11.1 
canadensis 

33.2 11,1 
~ gran::l.ifolia 

30.3 10.1 
Hama.melis vi.rginiana 26,2 8,7 
~ to entosa 17.1 5.7 
~ heterophylla 16,6 5.5 

, 

Acer pensylvanicum 15.9 5.3 
iricdendron tulipifera 14.7 4.9 

3etula ~ 14,0 4.7 
t.agnolia tripetala 11.0 3.7 

Carpinus caroliniana 7.4 2,4 

wnus serotina - 5.8 1. 9 
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7ransgr essiv ni :ab e 
area . of ~lan s fo l a ~herb layer pr esence in~ G • ow rernald (l950) . vavage ulf study 

3;ecies 

Eeoo ica acu il oba 

inguefolia 

~euchera vi losa 

?o ys ichu.~ acrostichoides 

Acer sacchar ..u, 

Cs, un:ia cinna.ir.omea 

AsanlJll car;ad ens e 

3oeru eria cylind r i ca 

a.1us rad.leans 

Ar.emonella thalict r oides 

$On;pus anericar,us 

Actaea a ::a 

Aniar.:hiu ~uscaetoxicwn 

I! na ie!'ls sp . 

!·'.i chel a repens 

Presence 
Percent 

60. 0 

60,0 

53.3 

46. 7 

23.3 

23.3 

20,0 

20,0 

20,0 

16,7 

16,7 

13.3 

13.3 

13.3 

13 .3 



J8 

J..l t.ho.:e:-, ..:a ·;age Cc.lf is locate 
in the southern section of the mi xed 

it~ breeding birtl population close ly re sembl es 
t. : o: -:iore northern ::iixed mesophytic 

forests in t.he ~umberland 1ountains 
a::i :na: of the so"the!:'71. Appal achian Mount.-ii n 

r egion in eastern ennessee , 
westerr. :,or:.h .:1...rolir.a , an th 

.or em Geor3i a . ~wo of the bi rds found at 

5avaGe :ul: by~ .ier in 1922 and one by me 1.·n this inves t i gat i on breed 

ot:-.e:,..rise ir. :ennessee onl y L'1 t e Appal achi an 11ou..'1tai ns . The Brown 

:::-ee-:;er , "lee ry , .3oli tary ·✓1r<=>o a.rid Bl ack thr t d ,.. r bl - ~ , - ca e ur een .ar er are 

sually : orn· at nore northern l atitudes and/ or higher el eva t ions , 

?e-..i 3ro,m "reepers have been found breeding at low al t i tudes such 

as a:. Sava~e ~i.llf , In 1894 and 1398, several nes t s were found in a cypr ess 

s·a:::p ir. so ·t~eas t :1isso'JI'i ('.iidman , 1907) , In Hay of 1937, Pi ckering 

o bser,ed. t hi s speci es at Reelfoot Lake , Obion Count y, Tennessee . He 

i ~di cated t elate date si..:gges ted possi bl e nest_ng (Pi cker ing, 1937 ) , 

A r ecent nes.in£ at Had.'1or Lake repre sent s t he fi r st recorded nesti ng Lri 

:'er..nessee outside of the Appalachian 11ountai ns (Bierl y, 1978) . My fi~ding 

at 3a·,age Gulf represents the second r ecord . The mal e was obser ved 

sir.gir.g several t i mes and f ood was obser ved being carried , pr eswnably t o 

yo~'1£ , al thoi..:gh a nest was ever located , 

My record. of a Veery br eeding a t Savage Gulf i s t he only one for 

h. I t · The mini.mum br eeding 7e:-.nessee ou-:.side of the Appal ac 1.an I' ot.:n a1.ns • 

al itude in Tennessee previ ous to thi s r ecord was 85J ~ in Sevier County , 

) uld find no br eedi ng r ecords of the 
(~t.evenson a.r.d StupKa , 19~ ; I co 

· f Ter.nessee ' s surrounding 
·18ery a. :. ele·ra t ions l ower t han that in any 0 

of the Veery as a middle- of- the-mountain bird 
::'"...2.tes , 3er,~ (1')1!.? ) spoke 

b :,£ ce:-. tral Appalachian region . 
ne stated , t hough , that where extens ive 

1 tions Veerie s are apt to be four.d , 
:-.1;: _~,::.,.Jc% :;-i-..a,. .:s occ ur , at whatever e eva ' 



J9 
:-h P 3o ... tar:,· ·; .... reo has 

.ow been r rd eco 00 at t wo di fferent sl es 
outsi i e o: i+.s - r,orna range in -:'ennessee . ~ecords exist for 

ar.d ,.., b l 
..amp e 1 , 1972 and Smi t h, 1977) and now at 

3av3.5e ~ : . 'lhen this bird 
was fi r St describoo. by vr ewst er in 1886 , 

it was consi1er a bird. ~ t 0
- he southern Appalachians. In r ecent years , 

r.owever , t has ex er.d oo. it s ·or eoo. ing 
sout hward. and t o l ower el evat i ons 

(=ur ei 6h , 959 a, ?l eet wocxi , 1947) . 

: ~e western-aost br ee:iing r ecord i n Tennessee of t he Black-throatoo. 

:;reen ~ar ~ er , a s~eci ~ es com.n:only found i n t he Smokies, is at Savage 

:;u1f • :'hi s bi nl. is known to br ee:i at 131 m above sea level in Alabama 

(~-:ihc: , 1976) cut the bree:iing cird.s I found at Savage Gulf represent 

tr.e l owest - el evat i on r econl.s known in Tennessee for this species. 

:•".any species , such as t he Acadian ?lycatcher and Re:i -eye:l Vireo, 

s~owa:i no pref er ence for either the virgin or ecologically-<listurbe:i 

~i xa:i ~esophyt ic fo r ests and were common in both. Obviously,the 

r equire ents f or these birds are met in both the non-ecologically

di s ur oed am ecol ogically-dist urbe:i mixa:i mesophytic f orests, as well 

as other habitats where these species are f ound, 

::one of the binl. s :;,ecies found in any of the ten mixed mesophytic 

:or est s study a r eas are thought to be dependent on mixed mesophyti c 

fo r ests , :2-ent (1940) does not d escribe the rlourning Dove or the ?.uby

th r oate:l. P.tmmi ngbinl. as preferring virgi n forests for breeding , Possibly , 

be: ore man arrl ved i n ~!orth America and disturbed the virgi n forests , 

...;i •• ingbird pref erre:i the virgin t he l~oun 1.ing ~ove and Ruby- threat~ num.m 

forests , 
i seem t o t hrive in both virgi n 

~ut pr esently , t hese two spec es 

ed Requi r ements such as nesting 
a:--.:! ecologically~istur ted forest ar eas , 

nd/or competiti on for t hese r equi r ements 
site , :ocd , nest i ng mater ials , a 



with. a e ~ of a 
ird. s own species or other species could all be factors 

affecting su tabi ity 0 
specific habitats for particular species , but i 

was not ~e scope of his r h 
esear c t o determine such factors and measure 

t heir re a t i onship to the avifauna . 

s on ' s ( 97~) stuiy showoo also th t 
a correlations between densi ty 

and i versi t y O ten do not occur in mat ure deciduous woodland s It has 

been shown tha bird species diversity i ncreases as succession pr oceeds 

and t he :;ireva i ng vegetat ion changes to a mature climax forest (Kendeigh, 

1974) . "'here s al so been a sugg estion that the highest diversity occurs 

; r ecaiing the cli~ax , when ther e is still a remnant of seral species 

~ngling with a f ull complement of species belonging to the climax forest 

(i-~end eigh , 1974) . However, of the areas i ncluded in Table III , that with 

the h_ghest bird species diver sity was Savage Gulf , a virgin mixed. 

esophyt i c forest, The fact that the area with the lowest bird species 

diversity was a recently reclaimai strip-minai area and t he successionally 

:,rouneest of the ten areas comparai , sugg est s that early seral stages have 

l ess iversity , 

A :actor that could have affectai the density is e:ige effect. Lore 

bird speci es are f ound at ecotones, The area with the highest density, 

the mature mix a:i mesophytic fo rest in Webst er County, West Virginia, was 

ecotonal , 

1 (1072 ) found the greatest overstory importance 
~<- uart ennan , et ~, ,, 

Slope of t he virgin forest of Savag e Gulf for 
·ralues of the north- facing 

t he sane :ive species as I found in my study area. The rank order of 

t t.d i s Quart errnan , et al. values differ cl in the twos . e . ,r.e i rr:?Ortance 
Tsu~a can.an.er.si s , ~ saccharurr. , 

rl ,721 : ourid the ~ heterophyl l a , ~ 



l 

_A_es_c___,;;:;;..;;;u;:;,s octandra to account for 72 percent 

of the inrortanc 
va ues fo r their stuiy areas at Savage Gulf , C the 

" ... overstory 5;,ecies foun:i by rt ( 
ua errnan , et al. 1972) , five were not 

fourrl in the over st ory of my stmy area ; these five species were Q,uercus-

---=-==• f . coroifornis , Ca.rpinus caroliniana, arrl mus 

seroL:1a . ::: raun ' s ( 95 descri ;,t ion of hemlock- mixe::l. mesophytic 

co:-.:rJ..--:_ties o: -:r.e ~ berland :•:ountains indicate::l. that "sugar IJaple , 

i::asswocc. , a. b c~eye a re usually poorly r e;,res ente::l. " and "hemlock, 

beech , a.'rl tuliptree a r e usually abundant , " comprising 45 to 70 percent 

of t e ca1 op-J . 'I'his ord er was found in my study area in Savage Gulf 

withs a r maple , basswocd , artl buckeye comprising 26 percent of the 

canopy i ;;:;,ortance value and hemlock , beech , and tuli:ptr ee maidng up 47 

ercent . 3:xcept fo r the pr esence of hemlock , the Savage Gulf forest bears 

a strong r ese'"'!blance in its major co-dominant s to the all -deciduous mixe::l. 

mesophytic c0Illli11.m:.ty of the Cumber land Mountains in Y.entucky (3raun , 

5 ) . 

Savage ulf , the largest remnant of our virgin mixe::l. mesophytic 

i a ifauna Per haps, through this :or est o: ~ennessee , possesses a un ~ue v • 

st · y , a bett er understar.d ing of the status o the biros of Savage Gulf 

has o een attained , If the pristineness of the area persists , natural 

. f una can be studierl. in the fut ure , chang es in the area's av1 a 



the : !. 

1,77 , da ly censuses of breed.ir. ,;; birds were 

lia.':'ls 5po t ,:appir.g i-iet · od ( filliaJT1s , 19J6) ' in 

,., ::..1. - 5 !'u sec:ion o: a v r in , 
- C: m .... xed mesophytic forest in SaYage ulf , 

7er..nessee , a gor~e CUt, inTo 
~ •'--"v the western ~:carpment of 

~-,,o layer s of the fore s t ( over- and understory) 

-..ere sa.r:::- le "' 8. t JO po i nts within the stu ·y a r ea , using the random pairs 

~e:, oi oi :otta.~ ar. :urtis (1149 , 1955) , 7he pre sence of the 

7 ....... a.-:s.:::ress: ves an erbc: w · t · 2 -- ._ · ~ as ne er:.11ned by usi ng a 1 m q uadra t at each 

o: ti,e se JC poi. ts , also , Bird species di versity was calculated for the 

s :·..:c.y 1::-ea and compa=ed i t h nine other mixed mesophytic areas previously 

ce~s sec. ~Y othe::- i nvesti gator s , by us i n~ Shannon ' s fonnula (Shannon and 

ea·✓e::- , 19-.i9) . 

~hir:y- :i ve Qiri s pecies ~ere pr esent for a total of 811 territorial 

~al es pe::- s _t:c.re k ilo~eter a.11d a oird species Qiversity of 4 , J2 . The 

.:.o:1ina.. t breed.in.; ':::lirds of the area li s ted in descending order wer e the 

3lac~- t:-.roo.ted. C::-een ·;arbler , Red- eyed Vi::-eo , :food Thrush , Acadian 

?lyca t-c he r , and iforthern ?arula , Birds not previously found breeding in 

· " \,. t i ~ -J..s ill. eluded the 1/eer y and Brown Creeper . ~J..xe_ ;1esop1 ~ c J.. ore~~ . 

:. e ::ow:ning Dove and Ruby- throated Hllillf.'l ingbird , s howed a preference 

d ht . for~sts No bird speci es showed a :'o::- :ne virg in mixe mesop y 1.c <- • 

~ f t·ne ecologically- di s~urbed mixed mesophytic forest . :;ire1 er<:: .c:e or 

::o correlation was fo1..md between bird spec i es di versity of ten 

areas in various ser a l stages a..1.d bi rd densi ty . 
:,~e-:: ::iesopr.ytic: s':.1.;d.y 
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