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lNVERTEB RAl'E AVAfLABI Ll'fY FOR UPLAND G AME BIRDS l N TALL FESCUE AND 
NA' flV E WARM-SEASON GRASS FIELDS 

JENN IFER L. FEl "TINGl:R. CRA IG A. H ARPEl~, AND Cl-lARLES E. DIX<)N 

l h'/1111'1111,·111 11/' P,>l'('.,ll'y. VVil,/liJ;•, //lld J.'i.1/1,•r1t·.1•, 711,· f./11i, ·er ,·i1 , , ,f J',•1111t· ,•.,111·. 27./. l :'llingfnn l'/0111 S, •it·11ce .1 lJuild11·1J!, 
1'·11uu•illc. T/1' 37•J9h-.J.5(,,i 1./Lr. C'A I// 
/'() /Jo, .//6, A/10, ,v.1,1 883/1 ( ( 't:D1 

1-\BS'l'RAC'f -Native "'arn1-season i.:rasSl'S l NWS(; ) :u·c- c-un1monly rel'on1n1endecl over introdut:ed cool-se,1~00 
grai--scs to enhiH1l'C the s tructure of available \\iildlife hahitaL Data t'oncl'rning food availahi.lity (n1acroinvcrtebral'c 
ahundcince) for youn~ gallinaccous birds ,vithin these lie ld -cover typl:S are lackiDg. We c(1llccted inverlebr,lll· sa1nplcs 
fro111 10 NWS(; fi elds and 10 fields of tall l'l'scue (1''c.~t11ca ar1111di11aceu) during Lile brooding season across 'f cnnt•ssce 
us ing a terrestrial vacuu.n1 san1pler. Fields of tall rescue did not dill'cr in o vcrall invcrlcb1·ate dens it y or bic,n1ass 
fron1 N \,VS(; lic lds . Dens ity and l!iorna..<;:-. of l-lcn1iptcra ttrue hugs) ,11a:-. greater in tall fl'scue lields (P = 0.01 2), ,,,hilc 
density of Orlhoptera (grasshoppers ) ,,,as higher in N\.VS(; fi elds lI' = 0.0881. 'rhe lal·k of difference in overall 
invertebrate ~1,•.iilahilily bet,11een cover types suggests that other pararnel t:rs (vegetation 1';trucCurl' and presence of 
l'orhs) have a greater influence on use of fields b)' young gallinuceous hird.o,. 

C'nnversion ol' idl e: c rnpl:ind 10 1~ll l fc~ci1c pa.stun: IH1~ Ul"• 
g radew ,vild life h:.1hi l:11 i11 1he: 11'1 id-.S11u th anti has hl.'cn idc 111.i ficd 
a:-- :1 pri rnary f;l c.:tor ft\ r till' pn.:cipit1,us dcc linl.' in 1111r1hcrn h,1h-
1Nhi1c (Co/i,111,1 ,•irg i11it11111s) p(lpuh.1Liu11s (\oVa~hbun, ct nl. . }OllO). 

lal l le~cue i:-- c la),si ~icd ,1~ a perennial long- lived hun(.'hg rass 1ha1 
is extre rne ly c ,iinpc1i 1ive (B,dl c l ul. . 1906). /\ l1hnugh c l~1ss itied 
:.is ;:i_ bunc1i·g n1ss. I.a ll fes..:ue gro\VS in dl'nse )>(aJ1ds. n1aking 1r:1vel 
by n1any sn1all wi lcl lil'e ),pe<.:ies (es pecia lly g round hird;,) ex-
1n:n1e ly uirlicult . In addit ion. ta ll l'es..:uc lc,1ves droop .ind !'all 
u[)On senescence. crc:itini,: a Jeep luycr of t.halch. The dc>nsc 
growth s trul'. l.urc ;ind 1ha1ch layer preclude \vecd seccls in thl' se..:d 
bank l'ro,n g.crn1 1nating: Lhus. vegelati ve d ivcr,..ity and wccd seed 
aVHiluhlc: as !'nod fo r wi ldli fe arc Jr;islil'.ully reduced. Purther. lull 
rescue ha), :.i varie ty of toxicns i~ syndn1ir1c:-- cuu!->ed by ;,1 f11 ngal 
cndophytc 1A,·re111(111 i11t11 , ·,,e1111phia /11111) . which resuhs in n1a 11y 
physiological proble1ns wi th Hvesl.oL' k (B,tll el a l.. 199(,). This 
" lso n1akt:s fescuc p~111r-q 11al i1y l'or.tgl' for \Yildli fl· . When !'eel a 
Uill fesctrc ~o::cd d iet, b1,1hwhitc::, cxhih i1 c lnacal ~wc lli111! th,11 ul -

~ 

Lin1ate ly leads lo in~:rc<1~ed n1111·1a li\y (Ba tnl'~. 1999). 
Nativt' \Varrn-se.ison l! rasses (N WSG ) huvc . been r'L'.L'.<1n1-

~ 

111c:11d1;d ,vhen <.:<.1nvt"rling. lickb l'ro1n 110 11-1,ativc perennial g:ras;,c.~ 
Lo provide enhancl'd ~•iltll llc hat,iu11 (Warn..:r :111<.J Brady. 1996: 
Washbun1 cl ul .. '.!000: Mu<lis 111 c l al .. 20011. Wunn- ),ea_i.nn 
bunchgrass~s n:.11ive 10 ·1'enncsscl' incl ude big h luei;te1n (l\11dr11-

po811n gerardii ). lilll l' h lucs11:1n 1Sl'h i : uchyr111111 si-011c11·i11111l. 

hronn1sedge hi ue , 1c rn IA 11clro/>Ognn ,·i rgin ir: 11s). in,J iungra::.s ISor­
g husrn .1111 1111.f11 11.v ). .swit<.:hgras~, (P1uIh ·11111 l'i,;~at11111 \. and ca), le rn 
g:unagruss (Tri1i .1·11c11111 tlac ty l uid<".1' ). Various 111i:<1ure.s 111' thc:.e 
g-r:\sscs. a lnn)? ,vith .several assneia1.:d l'orbi;. huvL'. ht"en u~ed lo 
resto re wildlife hubita t. The i::.ro,vth nature llf NWSG ull,1ws bare 
g rnunJ space belwccn hu11ches. cspecial ly ,vhcn , ,1\ved a t rc l:1-
ti vcly low rates (4 - 6 p1lu11J:, Pure Live Seed per ac re /. Thi.' rc ­
s u.lting open na1urc al. grnu nd level proviJ t:~ 1n1\'cl :--p;.,~·e l'or 
s rnullc r ani n1nb (gan1e hird pou lts. varinu, ,11nghiru),. r.1 hhi1s I 

,vhih: proviuing a " canopy" nr ov(•rhcad c\lver. 111 .tddition. hare 
ground i> pac..:c ;il] nv.·s vuriou:-. seeds round in the ,,et:d bank s uch 
as rug,vel"d (A111hrosic1 (11·/<'111i.\'ii/i1/iu ). p;irt.ri<lge pc.I (Cassia j c1., . 
ic11/al(r ), bcie!!!.,11" 

~~ 
·~ Iice (Dcs1111n /i11111 ub11,.n1111 l. b la..: . k.he rrie:-. (R11• 

h11., ~pp.). and p1>ke,vecd (Phrr() /acco 11111erii·r11111 ) to 1,cern1ina1e, 
and produce a ,aluabl..:: fu11d ;,.1>Lll'Cc (~ecds and soft n1a.,t) for 
rna.ny hiru ,pcl'ic~. inc luding northern h<1b,vhi tcs. 

In vene hr:.itc:-. arc a cri1ical ..:0111pnncnl in lht' d iel of' young 
upland ga111c bird~ 1Hund lcy. 193 1: Nc:- tle r. 1940: B;irwick t'I a l. . 
197:"l: Ncnnn and l. ind2.cy. I<J7ll). providing prote in an.ti caJciun1 
csscnlial J'or r hick devel0 p111cn1 and s urvival ( Nest lc r c l :ti. . 1945: 
Robel et a l. I995 ). ln,•erlt'hratc~ 11'li::n con,piise rno rc than ~()o/,-, 

or the d iet 111' ye1ung norLhen1 hoh~vhite:. and ,vikl n1 rkcys (/11/(' ­
/('agris _s:u /11111<11·,1: Hand ley. 193 1: Ne:-.t lcr. l940: Hurst and 
Stringer. 1975: H\1r., l. I992 : Burger. 2001: Di..:ks1,n. 200 IL ' rhe 
avai labil ity and qu:dily n f' brood habitat inliucnt.:es ~urvival of 
g.tl1i11.·tt:cuu~ chick~ 1l-lur:-a. J97::!: E,·c rc ll. e-1 al.. 1980: Me tY.ler 
and Spcal-.c . I9X5 ). lnvcncbratc abundani.:e and :1vailahi Ii ly are 
1,vo pri n,a ry f'act.nrs dclern1i ning brood habitat qu;tli ty (Ro:,;<'!nc . 
l lJ6lJ: Hor~,. 1992: P<!nplcs et ul.. 1996) and have been linl-.<.>.d U'> 

v:uiatinn~ i11 hrec'd i11g ~ul'ces:,. (Soulh\vood and Crus:-.. I-}(i9 J. f\ 

t.:hange in invcrll'hr::i te avai labilily uri~i11g i'ro rn ch,1ngc-s in vcg­
t' la lion t c.:11nvcr~inn l'ro1 11 l'cscue 10 NWSG) \\llluld bnpuct pnpt1-
l.uio ns or ~u lli11;1cc11u:-. bird:- 1ha1 llSt' those ureus. 

Whili; 
~ 

it is 1:lcar NWSG 11n1viJe bl'ltcr vegetativt: structure 
l'or 1vi ldlit'e. lhl' rclati've abundanel" o f inverte brate:-. a,;~pt.:ialed 
v.,i th NWSG as <.:n rnparcd Lo 1all fe:,.cuc is nol known. The nb­
jec1ive nr 1his s1udy " '"~ to J e ten ninc and c11111pan:. n1e:111 inver­
rc hrate den:-; ity and hio1nas.~ in tield ), nr ta ll le scuc aad N\VS(i . 

M ATER IALS AND M E"l'HODS 

Tl'n li~ld~ 11r ta ll l'c~cue ;u1d IO lil"kls oi' N\VSC, located 
:.i~·ni~:-. Tcnne~:-.<.:t \Vl're chosen fl1r invene brtlll" l'o llcction . 1"o 1ni11-
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1'AULI: I. Overall n1e:111 ::. Sh'' i11 v'-·r1<.'.hr:ill.! tkin,jty lpt:r in 1) 

H11J hiQnlu)\1, ( n1g/n1: ) 111 la ll 1\ :,-.;ue 111 = 10) and 11a1ive \V;1r111 
~casun gr:1,~ Ji ..: IJ /. (11 = I0) ,-; 11npled uL-ros,- ~re1111e~~et:. June. 
1999, 

c·ovcr IYPl' 1Je11~i1y Hion1a;.;. 

·r,dI rescue 7.2 I .88·1 ..~ .6 + I 2. 2·· 
N:1liVt: Wi.l rll'I ~ea:,,nn gr~s~e~ .".-., -· I . ?.()'• 38.8 + 1.1.0·' 

1 Mc,111, ,vith the ,:1111,: le11e1· in 1he ~,11ne t:11 lu11111 :.ire 11n1 Liii'-
fe re 111 1/> > O.JO). 

i111 i;,c h1111i p111en1ial hia~ and i11 llue11ct: 1111 i11 vt.: rtL'hrale popul.L­
tion, 10,ve 11 . 1976: ;v1nrrir,. 198 1: ll e..1 ly :ind Nl'.11nu. 198.~l. ti..- lJ, 
..:h1,.1se11 for s1ud) haJ 1111t hccn 1110\vcd ;ind :d i t:11n1ai 11ed •:;:. Ill',( 
furbaceou ,- vegeuuion (eal'h lielJ sa111plc d ..:(11llai 11ed · lJ()'i'r La ll 
re~..:ue nr NWSCi). S;,i111pling wa" cnnu ul·tecl bCI\Veo: 11 2:i May and 
11 .l une 1999 on s unny J .iys hl'twcen 10 1-\lVI anJ 5 PM . "f hi, 
~a1npling pcri11J \Va., chn~i:: 11 a:- ii ..:Pin.:1Jcs \vi lli lhl' pe;J k brt,uJ­
rearing pcrioJ fur ,vi lli turkey), 111 'l'i.:1111l·sse..: and i,- ju1-1 bef,1re 
11111:-;1 tu ll fcst:uc Jiclds arc c ul fur liay . T\vel vc in vertehr:ilL· ,;.;1111-
11lc<; \Vere ..:,> ll cL'Lc J fn1n1 c::11.:h Jic ld wi Lhi n :1 0.25 -111: bn1t1,111 le~), 
hox \Vttl1 lid us ing ll 1noJi1ieJ hand-heJJ h l11\,1t:r-vac t I larner und 
Guynn. I998). lnvent!bnlle sarnples ,ve rt: driL:d .11 t>O c- ror -+8 
h (lVlurkin <'I ,.IL. 199-11 Li nd dl'hri,- r.:1nt,ved . ln venchr.11.e.- \\7 crc 
iJ e nt ilicd lo order. L·11un1eJ. anll \vCi1,?hci..l . 

l)atu Wl'r<-' anu Iv1.t:J u:,int: S/\S ,.. 
~ 

,uJ j,..1 i!.'al s11f1 \Varc I SAS In-. ~ 

,.,i1.11 1e Inc .. 1990'1 ' J"hc LINl'V /\Rl.'-\1"E pn,r.:~·Jure \Va,-. u,ed 10 
t.:va lut1t.t' n111111,ili1v. or i11 .vertehra1e d.it:1 u11J ,-. i111ilar vanan1.,c ,vaJ< 
L'ht.:cke-J using lhL· i..:he<.:I.. ,,f eqt1a ll1y oJ' s landard devlali1)11. ()vi:1-
a ll inve nehr:.He dt:ni<i ty a nd bi,nna:-.s Ja1.1 1verc cu1nparei..l hel\\'CCll 
tall J'es<.:uc und NWSc'.i licltls us ing II c11111ple1c rundo111i1c:d de­
~ign. l)e11sity and bi1..>111us.-. o f invenchrate ordcrl> 1ve re c'o111rared 
using fis he r\ Exa<.: I Tes t. Du1:.1 1vr.:: rc: ,-,plit 1111n 11vo L: las~ili..:atiun,.,. 
Hcxapnda tu1J ( hhcr. and e11r11part:d hct\V<.'en tn.:;11111,·nt~ usi ng 
F i.-. her·, ~-x.it·t 1es1 

R ESUL'l'S 

T,vo hundrc:J and forty 0 .25-111· i11vei·1ehraLC sa111plc.-. 1vere 
l'<•l lt·c ted frorn 20 lieltl" acrn1>t- Tt:nne:-.see. Five l.' la s~e:; of i11ver­
t.::bra1e:- 1verc eol lceted: 1\rai.:hnitl.1 (inl·luding order~ .'\cari and 
A ra ncae ): I) iplnpoda: Uastrnpodu l1>rd.:1· Pu I111011.11~• J: 1-h.:xapnda 
( int· luJing order,-, Colcoplcra. l)iptc ra. Hen1ip1er11. H1,n111p1cra. 
Hy 111e 11opti.:ra. Lepiuoptc•ra. On hl,ptt:r:.1. 1111d Tri..:hopte ra 1: und 
1'vl alacos1ru<.::I (nruer lsopoda ). 

ln verlcbratL' daLu 1vt:rL· 111.1n- n11r111a l. !-kt:WL:J 1,,,.vanl ZL:n , be­
t:au.,e id l urders v{erc 1101 present in :.tll sa1nplcs. [)a~a 111,:re log 
1ran:-.for1111.id lu 111ei:1 1he assu1np1ion:- l'ur .1\ NOVA a 11J u, pL"rft1n11 
111ea11-~cp11ra tin11 or inVt.'.rtchr:.11 ,· 11rtlcr J c n~i1y a 11u bio1nass. 

Then: \Vas no d iJTcrcnti: i11 111ean in v,.; rtc hr:ile dens ity (/.- = 
1.05. d,/: = 19 . P = 0 ..1 1S) ,,r biorn.1.--.~ 1/~ = f).69. ,l.j: = I~•. /> 
= 0.4 18J be tween ,.;over types ( f;.rble I l. l)cnsit) ( /·· = 7.75. rl.j: 
= 19. ,, = 0,()12) ;111d hilllllUS~ IF = 7,52. d..f. = 19. P : ().0 13) 
11r l-k:111ip1c ra w1-:n: g re-:rtt:r l11 tall Jt::si.olll" fie ld:-. Den;.i ly l)r Or­
thHplcn1 ( {: = J.24. d.J. = l lJ. /-' = O.OXX) ,vas higher in NWSG 
lic)d:, . Other ori..lcrs d id 11 01. i..ll lTcr (P > 0 . 10 1 in dcn~i 1y 11r hi<•· 
rna,-!> ( J":.ih le 1) hL:t,vccn <.:1>ve-r type:-; , "1ll 11·c or the Lall res..:ui:: li.c ld.~ 
s:.1111pled con1u111cd He111i 11t t.: ra (P c: 0 .070.) than N\1/SCi tie lus. 

1·r \HLl· ~ - .rvJ,:;111 SL:,, dc11.,i1.1 /per/I~} ~,nd hi~l/ 17(1.,S (rng/ 

11,:1nr inVL' rtc hrule iirder, in Lal l r..:~<.:ue. 111 = 101 a nJ na tive ,v... rn, 
,-ea,1111 gn1~, lic.lJ~ 111 - 10) s:i n1plcd across Ten nL·s:-.ee. .lune. 
J 999. 

Orllc1 ( ' over lype Dcn:-i ty 

Acari Fl::-(:1It: I ).0 + (). ()()• ().0 + o.00" 
NatiVL" ().()] T llJI I ' 0.()5 I 0.031

'-....1\ r;1nc~•~ Fcscue l. 1-l ( J. 14" 12.40 1 X. 17" 
~ INae ivc I .2.1 - (1.-1 1" 3. 10 () .lJl)" 

( ' 11 le1.11i1e1'u f-CSL'lil' 11.77 + 0 . 17· 3.X(1 +. I.9 ) ., 
I 1~.,Nativc O.X7 :!:: (1..1., , J.9~' + ·- :)• 

-~l)i ph'11\ldH Fes<.:1h~ 0 .111 - 0.0 1" 11.H:2 -,. 0 .l12" 
Nutivc 0.00 + ().IH I'' () _I)() ::!:_ 0.00·' 

l)ip1cra 1-'<?::sl'Ue 0.0:i -· 0.1)J" 0.0 I ± 0.01 ·' 
IN,nivc 0.03 0 .0 I" 0.26 ~ I). 18" 

Pu l111u11;,1a Fe.,,-11,· 0. l J + 1),1)7;, 1. J7 -~ ) .t,(>'' -
-t-N. 11 iv,• 0.09 - 0.07·' X.RX - I , (.- X 84·• 

Hc1nip1L·ra f.'t}St: llL• 0.56 ::.. o.13'• I .55 = 0.55·1 

Na 1i vl' 11.08 - 0 .0(,1' 11.40 = O.JX'' 
I S, ,,Fesl'u.e 3.78 -- - . 5.71 - 2-1/4·' 

N:il ivi.: 1.28 ' 0..1 111 5.0.li I °' :,.;,,. • I -
lly r11e11,1p1era l"C~l.'llt' 0.-IJ ~ \). IO" 0 .-15 ~ 0. I 7·1-

Native 11.lJ() + ()_, I ' 0 .73 j; 0. J4., 
~Is< >podc1 Fe;;cul' 0.1)1 -+ ().() I • tJ ,20 0 . I0 ·' 

NutiVL' \l.00 + o.On·· ()()() T 0.00" 
....Lt:piullptc ra F~SC Ul· O.Ol-1 -= O.Cl-t" ()_(12 0.45·1 

Nutivc o.o:i -+ (1.0 I'' ll.5Cl :t:: {).J':)11 

Orthop1, ra Fest:Ul' 0 .2l-i + (,).05 1 l 1.7:i -~ X.2811 

N;11jVl' 0.6 I + O. l(r ' 6.99 J .t-:6" 
l'richup1c r:1 Fc,.,<.:llt.: 0 .00 0 ,1J( )·' 11 ,()() + ().00·' 

....Nu1ivc 0 ,()1 (),( I;!·• o o. ·--i .... 0.0.::!·' 

1 iVlet111, wi 1h lh<.: ,-; JlllL' le.lier ,.v i1h in cuch o rder ;in: 11 111 diffc rt'nl 
1/' > 0 . J()). 

Therl' v1:i s IH • Jillerc nr.:c· 111 prcv: ilenL'L' ,,J' n1he1· 1n vcr11c>hra1e or­
dt: r:-. :.1111,,11g li-:ld,- tTuhlc 3 ). 

D tSCLJSSIO N 

L11 vcnehnlte .ihundan..:<.: and av:.li luh ili1.v ha, bt:en s ho\vn 10 -
Vtiry hcl\vecn vege1a tiun 1ype;,,. (StoJJarJ. I963: \.Vt.'.hh , 1965: 
Suu1h,v11nd and Crns~. 1969: 8 1<1<.:kburn e l ul.. I975 ; Dunav1:.1y. 
I976: Nc nJlll .ind Lind1,ev. 1971) : S he ll.on and Ed ,v:.u·d:,. 1983:- . 
1-leuly. IYX5: J:ic k~on t:t ,Jl. . 1987: Knpx. 1994: Ho ll ifie ld anu 
l) i111 rn i<.:k . 1995: Harper <.:I al.. 200 I J hut t.:11 n1p,11is,1n!-. heJ\.Ycen 
ta ll f'e-.,<.:ue ;111d NWS(; have 11n1 been 111ttde. Bl'.<.:a u:-.e inver1ehra1e 
ahunt.l:111..:c i,- inlluenccd by the l'orh <.:0 111poncn1 (Webb, I lJf15 : 
He;ih und N,·111111. l9XJ: Hol liliL,kl .ind fJi 111111 ick. l995; I larper 
e l al. . .200 l ). ,ve 1h11ug.h1 ii \\' ai, import.1111 111 ~a 111ple gn,s:,, 1.·0111-
rnttniti<.'.\ t/1;11 1verc rcl.11ively .. t'<!rh fr:e.:.. ·• g il·i11g a hc (/<.:r rt.:prt.:­
:sentut i,111 nf 1vh:11 11,c a..:tual gr.isscs harb11r..:t.l . 'The pr.:_se11<.:e 1>1' 
natu ra ll y C>l·.:11rring f,1rh;.. p<1r1il·1ili1rly legu 1nc~. ,vo1.ild likely in­
cr..:<1sc in vencbratt' ahu nd11111.·e. 

A lthough \VC l'o unJ s1ati1<1iL·:1 l dil'fcre11ct:s in the 11u111her 111' 
H1:11iip1cn1 ;ind Orth11pll'ra bt:I\VL!Cll t'LlVCr 1ypt:,. re la1ivi.: ly re,v 11r 
ei1h i.:r ,ve r..: prc,.:111 (< I pe r 1111 ). \.V hcn con·1parl'd to opening., 
unn1aini11c a ,uricty ol' J\,rh:-. th<.: d..:11.'/i(y 111 invcncbn11c~ in lht:se 

~ . . 
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pur'c.: g r:1~:s stand,. 15 - 7 pc.:1 111 ' ) ~va,. c<111,it.lcr:1hl\ io,vi.: r U11111: 11 1-
:.1g.ud ,vlldli ft· n pc 11i11~~ i11 the.: :-u1,irh.:1-r1 App:tl ac·llirin~ c.:0 111 aini.:d :i 

vuricty o l na111 n.dl ) ,1<.·t·l1rnng l'<>rh-.. and harhnn.:tl -16 111,·cr1,:­
hr:1L<.::- pi.:r 111 1l-la1p<!r c·L al. 2001 1 .S1x 1y-c 1ght pc'r'l.·.:111 ,,r the,c 
i11vcn cbratL'>< (3 1 PL'r n-,:, d..:nvi.:d Iron, ,-c,·1:n o rtlc·r, 111 11.::--apntla 
(Cnli.:optcru. l) 1p1c ra. Hcn1ipt.:r11. I lo1n,1plc:r:1. l·ly111.:11111, 1c ra, L.c·p­
idnph.:ru. :111d () rthop1,•ra I that :ir<' .:,,11:-1t.l..:rc<l pr1111:u) pl','.) ,,f 
,vild turl.,l·y pqu lL, IHtu11ri..:k :i nd l) a vi!- , 1<>7 1, I l11 r,.1a nd \ll 1ngc1. 
I'175: Nenn11 :u1d Ll 11dtL'Y· I•J7lJ. H1.:al). I '>l<5 I l-11111r.: 1'<',i.:,,rc h 
111i·ght 1,,..-11~ 1111 in vertchr: 11 1: av:11labili ty :ind vcgc.:1:111vc· ,uuc.: tu rc.: 
\Vl1c11 the dc:..ir..:d i', ,rh L·11111p11ni.:n1 1, pn:,c111 ,vi1h111 N\VS(i 

)>l:IIHI , . 

lnvcrtc hn1lt' :lh11nd.ancc n11d hiu111.i~~ c.: ha11gc·, (u~u: tl ly lit ­
L·rc.iscsl 1hro11g h th,· g ro\\ inf ... e:1,q11 a 11ll , tagc· 11I 1ic.:gt:t:1ll\C 
g.ro,vlh 111:iy i111lu<.:nl.!l'. i11 venc.: hr1.1ti.: p11pulatJ11n,. ·n 1i, ,hould 11111. 

hanvc.:vcr. g1 1vern \vhi: 11 invcrt,:hra lc popu lat i11 11 , .ir.: ,;,1111plc.:d. 
Gan,c hird poult, 11.::cll in v•·l'lchr:11i.:, !'or fa111d ,r11H1 after h,11t.:l11ng . 
rc.:g:ird lc ..., 11r \·c.:gc.:tatiun "1:agc.:. We d,·1e r111111,·d 111ir ,a111pli11g pi.:­
riod b.isct.l 011 lh<' Jil l'. l'.y,· lc of g.i1nc h1rJ p11u lt, 1n ·r1:1111c,.,-,cl·. 
La te.: l'vlay/eurly .l1111c rcprc:,c.: 111., lh<' peak ha1<·h1 11g pcr11,u lllr 11ild 
tu rkey:- as ,v.:11 a, 111 itia l 11,1nhcrn b11h11 hilt: 11..:,.. ,,.. 10in11nil'. h. . 
JIJ6X: Rll~cnc. 19(19: l::vcrct l L' I al.. l lJllO: l">avi;.. 1')1J2: L)i 11 1111 i..:r... 
1992: rvt., rti11 . I1>93: H:irpl'.c I tJ9!-i I. l~cl'.:11 1sl'. tall lc,i:ui.: i, ;i l'.11,·,l­
sea~n11 gras).. ii IH1,., n1 1.11urcd :ind pra1d11ccd si.:cd h~ l:11,;- l'v1 :iy/t::u ly 
June. I lo ,v(•vcr. vi.:gctativc hu,1111,ss i, nut i1t:c:1:,,arily greate r ill 
ta ll feM.:11c l1elds at thi ,., Li rnc. S1vitc ht.!r:1-;, a nd i.:as11.:rll va 111 aL.? r:i,..s~ ~ ~ 

hegin Lo Jln1.ver Ill l:1t l'. May/1:arly June and the vcgc1:11h·c hiotn:"" 
in these licld;. (:a., ,vt: 11 ns hig hluc,.,10:111 and i11dia11gra."~I i... 11f1c n 
grc:11t·r thun thal prudua:cd by ta ll l\:,..l·uc.:. c,cn th11ugh it ha, pas! 
1uaturity CBala,. k11 c1 ,) I. . 198-1: Sta ll~) c1 al.. 1991: Wo ll' :ind Fi,k. 
19951. 

Whi le in,,c rtc.:hruti.:, pl:1y :111 i111pnt1a11 1 n1l1: 111 di.:Lc.n11111ing 
hrnot.l habitat qualit y ( Handl.:y. I './:II, Nestler. 19-Hl; Bar\v1.:I,. i.:t 
:ii.. 197:-: Hur.-;1. 1978: Nc 11110 .ind Li11d1,cv. 1979: /\ndcr,<,n a111I 
S:11nuc: I. 1980: Hc:,d v and 1'\lc.:111111. 198.\: Hc.:a ll . J!)l-\5: R111!Cf"-. -
11)851. 1n vcrk,hr:1ll'. ,,rdcr. :ivail.1hil11y. and V<.'l,!CLa11 1·,• ~1n1a.: 

~ 

11 1rc 
.1ri.' j11.~1 a... 1n1p11rt:1111 I H<·:.1.ly. 11)85: [)a, i,; . I 99~: Poni:r. I 'IL/:.: 

Pcopl;.:s c.:l al.. 1')96: I larpc1 c t ,ii . 1 0()11. In Penn,) lvania :,111d 
West Virg i11ia. yo11ng 1urr..i.:y-; t·,1u ld not tr:.1, cl c flc.:.:u vt: I~ 111 rc· 
r.::n ni .il e11nl-,;,·:1,011 ,!;l'asse,;, yct Pld lielt.l, ,vi th a 1'11rh c,,n1p1111..:nt 
a llowct.l lrcc 11111vc·111cnt r,,r fi11d1ng and guthcnnJ:! sc.:cd ,- and in­
v.:rtchra le'- ( Nenno a nd L1nd1cy. 1979: Hc:d). 1985 ). l)it'liL·uh) 
in travc lin.g udvcr1-cly :1ITc~·t~ 1h1: p11u l1i-· lci.:t.l ing r:Jli.:. l!au,c., in ­
i: r..:a ....,.:d i.: ni.:rgy c.xpcndi tur<'. :111t.l 111:iy ul1i111:1tc l~ 1111:rcasc 111,1rtal ­
i1y via p lly,l1i l11gicul ~, res,., and/or prcd:uion 

l'Vlany rac1or,. in tl ui.:nce 1n vcn chrnt•• ;\h11nd:1n..:c.: :ind c11111pn­
o.;i 1ion 1vithi 11 a g h i.:11 l1.1hitill. ·nu.: 1n1h11.:ni:c.: <•l' ,v.::11h1:r u11J tiinc: 
111' yct1I' hu!- been t1 ,,c·u111e r11cd <Hugh<'' · l9:'i5: Wil li un1,. 1961 J 

()tlicr l'na.: tnr:s inc lude 1ncl·ha11 1i: ,d n1un1pul:•111nn. prc,;,-rihc.:d tire. 
iilld th e.: con1p11s it11111 .ant.I :111111un1 o l :1.:<.:111 11 11 luted liuc.:r l\, l1HT1, 
( IlJX 11 f1ll111u lca1l111ppcr ahu11d~111.:..: di.:<·l inc.:d a l

0

LL'J ' gr:1,.!->l:111d L'll t· 
ting :ind pupuh1ti1111 !-> \~'ere 1110:-.1 alTcc1ct.l hy c 1.111 111g 1n Jul} I h1 r,1 
11 970) ro und ari:as rct·c11t ly prcsc.:rihcd hurn..:d pnid11rcd nl(•rt· 
invi.: n ebr;1tc:- and Hi1rp•·1 ct :t i. t~llOl 1 rc:p1•rtc•d llll'l'.l'lchr:llt' t.lc:11-
,; ity :ind hiu1ri ,1.-;, \Vi.:rl.' 111 f1 ucni.:cd hy vegeta ti ve li11i.:r h10111a,,. 
"l'ht· 1it: ltl1< sa111pled in thi ,., ,; tucJy had n<>t been n111wctl 1>r hurnc\l 
dun ng the: i.: 11rTcn1 g n>Vdng ,c:1-,1111 ant.I did 11111 rcllc.:~·t in vc.:ni:hr:nc 
pupul:.1111111 :- :1fl'L:l·t~:d hy Lhn;,c.: trc:11111.:nt!,. 

1\llht •ugh \\IC: n, u11t.l ll<l tl irTc rc.: n<:c Ill l11\,·r1<·hr: 11c a.le11:- 11y :111d 
hi, ll'na,.,~ he l\Vl'.c,> n lickb nI tull li.:s1:uo: u1 1d N \,VSG. th i, ,h1111 ld 1101 
;.ugJ,!l'...,t 1lit:!-lc l\Vl\ c:11\er type,; ,,l'I L·n:d •-i1nilar v,,ildlil'e hiihllat. 
Dillcrenc.:•::- 111 the :1111111.1nt (>f 11,.c ta ll fi:-;r11e and NWS(i 1-.:c:.. ivi: 

T -\131.I ,' l111 c: r1 c.: h r:1t i: ll!J<.:r pri.:,-i.:11ce 1n tall l'L·~cuc lic l.d 
,a1npk·, 111 101 and na tive ~van11 ,..c:1so11 gra,.s lic ld ;.11 111plcs ( 11 

= 10) ,a111ph.:d a.:n,~, Tennc,scc.:. .lune. 11)</9. 

()rdcr Nu11vc /' valLI <' 

,\L·an () 1.00() 
I (I I ,()()( I1\runcac I 0 

( ·, ilc.:nptc.:r:, 10 l.) l ,lllJ\I 

ll1 pl, ,po~l.i (I I .1100 

l)i prcn1 .I I.ooo 

--,Pu 1i1111n:11.1 0.6'.!1.l 

l-lL'llllplcra X J 0 .070 

H!l1lll•p1c:ra I () I I> I ,I)() 

Hy rni.: 111 iplt· r:1 I() I() I .()( I 

l,op,,J.a I () 1,1!()0 

Lepidpp1cra 7 -1 O.J70 

U11h11ptt: l.I 11) Ill I ,Ol II) 

f'r it·h,>plt:ra I) I 1.000 

hv c:ill i11:1c.:c,1u:- hn11it.l " i, 111orc likclv dctc:r111i 11.:id 1,v Vc1!etaLivi.:- ... . ., ~ 

para 111 i.:ter, r:llhc.:r th:111 111vt·ni:hralc ah111 11.l:111l.:c . 1\ , 11111re l:111ds :arc· 
p lacl!d 111 !'i:dcral pr,,gram, 11rovalcd thrnugh ran11 B ill prov1-
, 1on~ dl'.,1gnc.:d 1,, i.:11hu11ce ,vilJhl'c huhi tut ;ind prcvi.: 111 soil cro­
,;1011. the.: val ui.: "' co,·c.:1 I) pc heco1nc.:~ iiH:re-a,., ing_l y i111 portant. 
Thi:- 1~ c~pc.:i.:i: ill y true vvhc11 n1unagi11g 1'01 n11rthi.:rn h,,hv,hitcs. 
r:1h hil.\, v:1nou, ,P11gh1r,.h. a11J 111hcr \\'il<.lli l'e :- J1('.<.: ies dcpc.:ndcnt 
up,111 c.:a rl) -.uccc,,io11.1l hahiLal~. 

LrrER,\' rLIRE c·rrEI) 
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~ 
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i:d l. I la n0och. Hou,.:. B l:1 i11c:. W:,.,h111g1nn. 
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