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CHAPTER I 

INTRODUCTION 

The wild turkey, Meleagris gallopavo, is an important 

game bird nationwide. It inhabits 42 states and is hunted 

in over one-half of them. In 1965 over 94,000 were killed 

throughout the nation from an estimated population of over 

753,000 (Aldrich, 1967). In 1968 an estimated 3,044 turkeys 

were killed in Oklahoma from an estimated state population 

of 16 to 17 thousand birds (Charles Gilliam, Upland Game 

Supervisor, Oklahoma Department of Wildlife Conserva tio~ , 

viva voce). ---.....-
There a r e six subspecies of wild turkey: Mexican, M. g. 

gallopavo (Linnaeus), Eastern, M. g. silvestris (Vieillot), 

Gould's M. g. mexic~na (Gould), Rio Grande, M. g. intenned~~ 

(Sennett), Florida, M. g. osceola (Scott), and Merriam's, 

M. g. merriami (Nelson) (Aldrich, 1967). The only subspecies 

located in Oklahoma is the Rio Grande. The range of this 

subspecies extends from northern Vera Cruz and southern San 

/ 
Luis Potosi to Nuevo Leon, Tamaqlipas and portions of 

Coahuila in Mexico, through Texas to northeastern New Mexico , 

western Oklahoma and southern Kansas. By 1963 releases o f 
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. . .··. . .. ··. . ' . 2 
. i: .· · .. '• .. . . . . 

·.· ( l, 91:1, ·. Rio Granqe wild' tprk~y~ had.been·· made ih 1.2 .states···, 

- /e>ut;$:;Lde t.1:1,e established 'ra#ge.. , ~ese ·· relea$es/ aesH1n.ed {~' 
.. ·. · .. ····· .. ·-.. .· .. ·.: ., : 

)ncr~ase: .the range,_ \'ler~• un$ucc~ssful ea:st: <:>£' the Mississippi · . 

,Ri~~; :.(Gla~ener, 1967). Ot;hJr :rEfleases are too recerjt to 
.. ,. . . . ,' .· .. 

• oeterrnine whether · or. not theY° wi,ll -be9ome ~stabli:shed;. · 
• • • • • • • • • • • • • • • ' r • • • 

T~ understand the populatiQn;aynam:iqs ti:f~_species, . 

·. which ifs nece~~ary for proJe~ m~Ilagelh~nt, a wildlife manager 
•,' ·. . . .. .· .·.· . ·:··· . 

. . . •,,• .• ... 

··:·. must ·determine its .various ,age' cJasses. He)nust have an 
' ,·. '·: . . ··, _·· ,' ....... · .. ·- . . . · ... ' 

. ·. . ·.·· "..... . . 

a.o¢µr~t~ method for dete:pnining'1:ne .age of a:n,y)n~e:t if the 

enti;e popul~tion is to b~ clas~ified reliably. The members · 

. . : . . 

. <;th~ en'7ironment. at:· diffe~enJ.:a~es~ We ·can id~ntify the , 

CI7't19ial Pf~J'lem's: bf- each -·~g~/~+~ss Qnly by iden~lfyi~g con"' 

:fiq~ntly'themembere of each class.'.·· 
. . . ' . . . . ' . .. . . ·~ . - '' . .· 

. ~bst te~hniques fci; ,d~te~f.:nin; the .age ()f wild turkeys 

, < iare ·linift;d tc:>' ,distinguishlng act~fts from juveniles~- Di:f~ 

··• fererices in· the depth ~f the bU:rsa of :Fabric::ius> weight of 

.... eye :(~ns,.leg bolor~ t~~sal•. ~Cale ~IllOOt}m:ess,;.•and.·plumage 

·i, :C::haracteristiCS 'distinguish between ad-ults and Y'OUng-Q~:_;,.,the.,:.. - . 
' •..: • • • ' ' • ' ' . ' • • ;~1. • • ' •,:: •' ' •,. " '• C ' ' 0 

· ,year.· 

- C )?:i:;imary feath~r molting patterns .;in y<;Sung_;,of-the-year · .. 
~. ·. . . . . . ;'.J' .•: .... : ',.. . . .' . . . . . : . . . . . . ef,,, • . • •' • • • 

. t;·~. 

ate u~·ea to' distinguish: age>claeJsesamon<J several. of the 
.. ·. •. ' . . ' . .. . ... > .· . •' ... ' . ' . . . ·.· ... , '. . ' ' 

··9~lli~a'~_$b{is pirds : .. (Petrides;',·. ,t9~~:. andl945:; •. Wrfght iind<· 
., .· ... ·. H~ltt, 'i1~4:3) _: ThiS~meth~d has been'.modified ·.:tok bobwhite·· -

·· ·. quaIL eo:i1mis virg::iahus .·· (¥iMaeuS}, (Petiid<>~ ~ a,,4 .Ne~fiE!r, 



3 ,· 
. -: . ··:.'.~·.: . ' .. ·· . 

. 1943;· 'I'llC>mpsor.i: :arid Kabc1t,. 1.9.50);. blue g:r:6~se, D~n'drag~~us 

obsquiµs (Say};. (Boag; .,· :1965 ;;smith arid. Buss{,·····1963; . B~ndell, 
. . . ', .·. - . . .. . '. . . . - : ... . . . - . 

. .. . . . . . . -

· W~t$9ri~ l.967);. willow ptarmigan·~ :lt·· lagopus alleni . (Linnaeus), 

· · .· (We~:t:erskovr 1956; B.ergerµcl. ~t · al .. 1963); C,alifo.rriia quail, 

·. Loph~r'tyx ~alifornica caii~6rrij;o~ (Shaw) I (Raitt., 1961) j 

and .r;tng~necked pheasants, •.. Ph.0s~ganus Cg1chic;;us · torauatus 

· · (~me.lint, (Woehler, "i~s3~. Wa.gne~ · et al.··. l.96~) ..... ·. · 
.. ·. · .. ' ·. -. . ', . . ·' -. 

·, .. ·. Kriqder . ( 1959) .modified this technique for agJng Eastern .. 

. wild t\lrkey .poults in :whici/ Fhe ,mean lengths· of ·t:'he 'rnoltihg 
;'".' • .. 

. · . · p;:ima,·J:'¥: featpe~s "are· tis-~d .(FigJre· i).'.~· .Tl'lts;)~~b)'µii~tle is 

.. used to age pqults betwe~ri the ages of 7 th:i:-9ugh 190 days. 

JKri'oder l_s · method is accurate? to')J :°3_ o;r 4 d~YS· .. The· esti~ated 
.·', .. .. -':·_._·.' ,:·.·. ·. "' .. .. . . 

· .. ·age ofa.utu.tnn~i;;hot poti~ts. is_·. used .. _to ··ae.terrnine hatc:hin.g 

.. dat~s ·within 10 ... day periods .•. ···· 

_T:heobJect1ve:~f'th:i.s study was to developar agiri~ 

· > techllique for Rio. Grance wi,ld }:urkey poul t~, ba~ed ori t.lle i . 

Jnean i~ngth of primary feathe:i:s~ tliat would eriaple biolog·ists . 

. · ......... to d~terrnine peaks of nesting and hatching •... ·. My ;measurement~' . 
·, ' ; I • . • •.• 

·· .al, ~~ar1 primary feather 1engt11s· were compared td Knqae:r' • s · . 
·.·. (:1959:) rneasureritent~ . fo~· the Eastern :Wild, t1.i:r;key to deterin.in~ · 

. . : . . ·. : ' ' . . . . ·.. . ·. : . . . . . ; . ~. . . 

·•· if ~?-~:re:'"?~s: •~•.·· .. sta-tisti9a1:1y -$i.9Jlif~~ant diffe:r;e:nce.J)etween ... 

.. · ... · the ,t\\10 sub~p~cies. ! a,ls6 w:i;sh~<i to learri if' t:herJ· were 

sex 4fit~±-;nces in pri~a;y ~~~ther. lengths <for:ithe. ;icf Grande •.. · 
. : . 

. ~iihsp.ecie~· as'.i.s found in the· E~~ter~ wild.'-:t~ik~Y~ 





CHAPTER ll 

' ' ' 

' ', 

. . .. 

· MATERIALS AND METHODS 

stock, ,6 males and 14 females, for the study 
' ' 

. . . ' 

were trapped in western Oklahoma by personnel of the Oklahoma 

I>epartm.emt of Wildlife Conserv.ation. · Seven adult females 

were trapped in Roger Mi)ls County on March 25, 1968. Four 
• ' • • 1 • • 

. . . . 

adult females; three immature females, and six adult males 

' ' 

were trapped in Woodward County on February 28, · 19690 
' . ._ . . ' . . 

. ,_ . . . 

All membe.rs of the·, parent ·stock, were transported to 
' ' 

Darlington Game Bird Farm in El Reno, 'Oklahoma, oh the same 

day they were trapped~ '!'hey wer.e released in an en.closu:re 

IP,easuring 76.5 x 45 x 5 was al.ways avai.lableo 

. They were fed , Pu:t ina F · & .M except during the . mating , sea son 

a··; .. • 

when they were :fed Pu:ri:na tayeena. (Table l}. ·. 

Eggs were collected daily and., placed in a coole:r at 55 .· 
. ··;: . 

F and 55 percent relative humidity. Eggs were set at weekly 

intervals if.they were available (Table II). Incubator 

temperature was held. at 99 3/ 4 E' th:roughoµt the incubation 

period. The relative humidity was 64 percent for the first ·. 

25 days of incubation ,,and 84 percent for, the<last three days ... 
' . ' 

· Hatching•·· success was 45. 5 percept. 
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. ·; . '·· ' ... 

Starteep.a 

su1taquinoxa1Jhe ... .•.. / jf.6l7$. 
1900000 '~0 .. 0:0000 

c:rtiae . :: '.i)ooq6 •.· .. · ·: 'i · .. ·· . : . 2 ~. soooo· 
.. 1:2. 0000' .· ,< · 7 00000 

'> i/~,::30000•·. 
;3~joooo: 

.· .. 0 .SQOOO· 

. 0~ ()0008 .. 
. .s:al t {NaCl) not·. less ·than'· . 0 ~40000 i · 

.. salt (NaCl) not more titian\.. 0: .. 90000 ;< 

. . Added.mine"rals not · mo:r:e' thari. 4 .'.5000 ··· .·· 8\·00000 ·· 
•. 66~9825 56~4825 ... ' 54~7:~992 .· .. · 
, 1qo ·~.ooo;o . 100. 0000 · · .100 .00000· :. · 



·- ··.~> . /_. 

·· : iiioo :sETTING· AND .JIA1i¢a±NG · imco~ oF 

-... -. ·, .. 

........ -------S ... e .... · ... t__ .Number 'of Eggs .. ·. 
·.bat~:··· >Infertile Pied 1Hatch.ed· 

. :!~\ 
.... 2,. 
,io' 

7 

->:::(:.-: . . ~ -::· · .. 
5/i6/68 .. 
5/23/68. 

. 5/30/6,8 
6/q6/~8 

. 6/~0/.68 . 
7/o~/6a.•·· 
7/il/6'8' 
7/ifJ/Ga· 

.. - . ... . . 

6/13/6~:··· 
.6/20/68 
.6/27/68, 
1/04/6a ··· 1~-cr1i,pied .··-··· 

· at.birth.;.:..., 
.. ,~:acri £:i.Cea; > .. 

. . , l ~±ea ·1/io/68> 
.. · :· >.1r·aied·:11r:1/6a:·· 
7/18/Git· . - .. 



._· .. ·~~1i··-.~~c;Nl.~t·~c1,:.<. ·:··i?ijt~n~:··~i~ttij~~,:.·:~~-~··.•te4•·•to. pc>Yi.~s>~p tq<~::-: 

... \~f ~!;;1}~jr:~:~t~~:;t;i;:~:~;~;:·~;i~:~:r{~~r .· 
·~;owtb d~;ifie.rel)c:,:e.s pet~i:ni· gaine farm' anq, wj,lg; pou;L.ts. 

· ,,· .. ·.••· ····· •·• s> ·k :· i '· · ····h ;·>····f' ...•. > ·;~¢tiJ.'}!16k~d~· ··.; :•·c,t~~1:J~-:,:µ:ti:w;J:{r~;j~r~1::· .. • rn~···~!?t;.~ci *~~:;., 
·.li~,;];~~s-c;>f .. the .s:Lae!Sl o_: t;t,e ·eijclo.s\1,r~s:w~;~ l;i;ped with::·.· 

.:·~~ ' 

. ~n-:·:·a ~an'sgq "t>;Leteti,q. s~~ie~ 0MO(l~.i l.~_6,0, w:i.t~T2,~9~~·1···#i~du.a~. 
··. · ti~Il!h \µn(li ih~y ·E!x9i~.<I~~··:;:/909: gf~e ·· {r:t '1e:i91i,~:~::_._-~;f~f . 

·' . . . ' . 

_thiS.i~r~JQ~:/~h~.y.w~r~ wel9}iij~:if~?P~itj~$-•clJld.·.6~~¢,·s:)~ti•,i· 

.· ij~ri,~9n•.· Co9~;Q.,.M~te7 >-.. ·.~c;,d~J.-·iJ·~~/ ~~y~'qci,:••.·;o~pqli~~~- c~pa¢:i~y.::: 

·, -: ·.-. · .. ·- . 

··. ···•••· ..•.. ~ .• ~_:··i-·,-~?:4f-t.~~at·i~.; •••·q·~····••~":.·~:~v~*~'.\}~i~f~~4· ... ·.#Pa·····.·R~·~eE~9tEf~,•:~i.-:.···· .··•· .. ·· 
.. · G,Jt~e a~.:Wint: anq augp';s•;b~') ~ailiq~~qJ Q~e' ~ii~ ~~~/ ',· 
· E;l:_~eno, •. · .:o~~~he>nia··: flri~~~$>?:i:~:~~·~l- :ct pfoy4ae:s·. :·~ffei~- -'~p~c, ... 

···.·t~#'.'taiil~g ~~J;"ioµjs .... :~9,4y'..,apd}i{i.tui~g$::)J\ea~*J;~e~t~i,~:nd)·ij~:r:'·<' 

/{~~.;;~;,h'J(.qt,~,t"~14~{~it~4ii911}~~ff~~fi~ti~r;~~1. 



2 • ·· T:op Vi;E;:iW' of 
·.Measuring 
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,.· .. 

ip.v:Qiytapttj,'.:thE{;operat:i9n. , ~be d~v1oe. is 

. ij~~tj:Gh .plyy,o~~ :,~:i.th• ~irnehs~9P~ o:f ·. ·4 x 2 i f '.+;t./ ){ . .JS,Q:mm· •· 
,.·. :\t·:~ 

'a,cile .is .. ·p~cfc:ef,t ~nde;. a··.gi~f~ w:i.ndow/})~s~)~}:t;ti\t:h~_/slirJ~pa,, •... •· 

• ( i in: One 9~rne~ :pf t;h~. Ul)per ·~µrf~~e ~ :/ Afr '.:[8•i'ncll :.flllQ~e.~cient ·; 
·i~p··. is•.:moU:nted·····.1risfde ·to .. ··filuminate.·.t:h~ •reci9s~eci···•sc~'1e,·· and .. '. i,·. 

· <.by·. :trc!p,sinttt.ing.··1i$h,t ··.· throu9h: .t~ei pX"ima:r::-y.feath~p~. 'it\/a.:i,9-:s • ···. · 
., ··.' .:· . 

. · ..... tQtai cos·~).~ $'io.t·o $i2{·1r.::;;:~: ~:·::,:··· · 
. :.irhe ·!>0'1lt·1s plac:~d 6n/it~.:Lb~{ci·/ perpeticii9ulc:l! to the<.· 

···.:.·: : ... ·. 

• ..... :iorig: di~ep,s,ioh.of the ·windoJ~ :at poiii;t A '.(F;i<wre 2} :Qrl :tb~• 
•'. .· .. ·., .... :• ·., 

. ··. ·:rc:r::ti~:~:r~tc~~;~r1"~;:::.:]:~:;t~~Qfre>; 
~6ul·~···;~~~;.:~ith.···ri1 s······fo.ri~¥rn~?ap~,\~~f ~ad11'; ··a.rid/' ·t~~~::ine~~\1:fe.~···.• 

m~n.ts~··, ·tii~;, secoria oh~et~e·~.:~ta~:&e; ~E the.· r,iglit. •sid~·o't'the. 

:Eii-st:!Jbsei\rei: at: pc,int C ib: hold ·the pe>uit Is .l~g~: and 'r~cc:>rd .· 
.· me~s~reriterits o . .. · 

·.· ·.· ... ' .W~ekly opservatiOil!;I on the ·~~{ght} 

·. leingt.h: o;f the l1=ft wing; .• ari& ,genera:i,.:: plumage •. change q:( 'each 

. poult :~re': corrurien~~<;i 27 Jtirie itf~s anoF C:C>tlbiud~d-• ],O: J~nu~ry .• . 

. . ·.···1959'~ >:· ~ow~keri.,· ..• l~~7a}tte1,r~~~~~~,:.t~~. inethaci .of .••.. ~ric1~ts;~,.: .. ·· 

·······.' ·•:used··in····th1~····si:udy,:·~6~.$;·.·noi'::fi;1iei-•:r~~ula.r •. m~~~u~irlg'iJ1:;. 
, 19dls. > h1,serv~tiox1s' were r:~9cirded, '¥bf: pol)ilt$:,,:e:r;orn·:,1>1;#~64~t 

· .... ..;·". ,:"· 

·I~? ··dais 4i>,~9:e~··· Pr,;iITtaJ::y .·~;,~t~7?:S ~~~~.,lll~a~u.;~~:ifro#t:.Jhe: . 
. : ..... :: . . ··.· .. .,. ·,;' 

. . ~~int ~:f e~e;g'?rice Jiorrr th~. J3k1-ri :to<th~ 



12 .... 

. ·· .. · ;co:6:esi:,ori'9.ir>,CJ prima·ry on the· ;rj_ght \o;Ting' w~s 'meas1.1::ted if the 

. 1eft One w~s-.bi-okert·~, .• 
" . 

·····.· l?he>tographs Of a randomly Se·1ecit~d poul t An.· a '.riatural .. 
•. . . . ,,,·, ,.· .... • ':· .. : . .. ' .. · ... ' ·' 

. stanair,.9 position i.n tro,nt: of a one.:.'inch . 9 :ria background ... 

·ethe:fbefore:being photogr:apheq( Photograph$'werE3·also 
'· ' :__ .. ·:·'': -: : .·· ....... : . ·. 

taken Of the · dors~r and. yen:tral sid.~$. of the -wing .whi¢h was· 
. . :··.· ... : . - . 

least damag~d. ' '· .. · '' ', .· . ', ., .· ·· .. ·. ''•, 

other agiilg sttidies based',,n :piimary fe'athe~ measure,-· 

inentS :indicated that a random $ample of .so 1:0· 1~0 ·po1.1lts ·was< . 

· ·.• de;ifableI · , a~vef,i., (itie t;;. tlit~ff~ft .of .cadurf'19 th¢ brQO,d 

stock late· in Jh~ . lFaJ?:pin9· · seaso~', 1r1£er,ti 1 ify funbn9 t.11e .. • .· 

brood stock,)potil.t rriortal:Lty,: anti feather: damage, .··the sample 

size per weE3k was smai1 · .. (Table III).~ ·. Each poult was. me.asured 
. '\.. . 

each week ~hich · elimiriat~d the possibility of random· ~ainp1id~. ·.·· ... 

•.• '\T11>1eS Of mean 'pd,rnary : ~e~fher lengths were·: Calcula~ed •.••..• ' 

M IBM 3.60 Gomputer was u~ed tcicalCUiate a .lille;,r ;e;~e~Sfon 

' '', .of agei•~ri primary feather ie~gth.>: 

Mr~.· Hugh,, Brc,wn·· measu:r;ed' prilllary' feather :Ie~gths of .fiv'e' 
. _.· .. :· .. · ··:;·. :-· 

male a,hd five female RiQ Grande tur~eY. poults 'at the Darli119...;: 

ton· Game Bird Farm betwe.~11)0 Jun,e. ahd 16 December 1965. 

These poults <were hatched, ~aintained, 'and .measured under 

conditibns siimi.lar to .th~ >:trea.trit·emt •given to poults that I 
. . ,· . . . . . . . . . . .· . . '. . . . . ' . . . 

· .. · .. observed in:}968·.· .. Mr};aro\'iri 1 s'.4ata· w~re ma.qe ~v~il'a.bl'e .tp- ·. 
me< i:,C> U:S,fa :i.rt ... teSt~tlg the anqly~iCar:accuracy 6£ the rneail···.·.· 



....• · .> ' ': · .. · 

. ··' TAl3Li·:tii 
. : . . . . 

. . $1-\l-'lPLE s IZE OF l<NOWN;A.GE : PENNED RIO. GAANI>E:. 
· .·. W:CLD . 'l'URKEY POULTS . 

Age . · Sample •sfi:e .-<· .·· ' .Age ·Sample sfz~ . . 
(Oays) . Males: Female$ Tot~1 ·· . (Days) .... Males Females T,etal 

.... . . : .. . · . 

1· 

. 14 
.. -21 •... 

.· 20·· · 

-35 
'. 42 

. •. 45 
49.·.··· 

· .. 52··· 

56 
.• .... 

. . ·:. :. : 
' .. 

3 .·· ...•.. : 9,'···1i· · .•113·· 

4 9 . 13 .' 116 . 
4 · · · i3 • . rt ·· .~ 120 
4 . l3 .. ··. • 17 .. '123 ·.·' 
4. , .. · 13 _17 127 .. 
4 ,, . 9 13: 130 . 

: . . . 

. ·· .. ··· 4 4 134 

·. ·4 · 9 i3;. !: ... •.•·.·114371.·.·.•·.:_: .. _.,,,.,. 4 .. · .·. · .. ··· 4.: · 
4 . . 9 ', •. 13 .: ,' :.·.-.· .. 144 .·· 

··59·· .. ·. · ... , ... 
.. · 6,3, •.. · ' . ·" 4 . > .•. 4.- · .. ·· .. •4>' .<!4~:· 

9, ' ,<13 · · · 151 ·;:67 ; 
· .. 70 

.·. 74 
._:11.·.· . · .. ·. 4·· 
·. 81 

84 ·. 
-•00 . . . ' 

92 < ,· .· 4-
95 .. ·.· ... ·. · ...•. _ .. ·· 
99.' .· 4'.. 

· 10~ 
106 .. 
109' 

··. 4 .; 

. . · ~' .... ,; 4·:, 155 . 
9 · 13, · 158, . 
4. .4 · 162 .· 
9 13' ' 165 
4 . . .· 4 . . . .··. 169 . 
9 .· . 13 . . ,11.· 77. 62·· .• : 
4 .• · : 4 . 
9 ' ·.. ; 13 ·.: 179 . 

·4· •, 4 ,· .. ·. 183 ' 
9 . 1j, ' 186 
4. 4 190 
9 l.3 i97 

.4 .· 4··: 

. ·. 4 

.. ·· .. :4 .· . 

,,4:. 

.•.. \'4 . 

.•,4•·· 

.4 .. ·· 
": ·. 

4 

4 

4 
3 

··. 9 .· .·. 1.3 . .. ·.· 
·.· 4. •. · ..•.. '., '4 ·. '.• .. 

.·- .. ·9• .. ·.· c_:j3,·· . 

4 ·_4 
•. 9; : .. : .. 13 

··.·.· .. 4 4' 
9 13 
4 4_: 
9 ·.·• .. >13•. 

·. 4 .•··4 
•9 i3 
·4· ,.._4 

. 9 · .. ·'> :-.13 . 

:, :'1}. ·, .. 
•.-2-·. ·,2 
· 9. . 13, 
2· ·' .2 
g··· ·. 13 · .. ·· 
,2 ... ·· >·2 · · 

. 9 . . 13 '.··· 
· .. 2·· 2 

:·.· ·, ,_9 . 13·' 
9 . · 12 



·< ' -•. ,''' .. '14.·· 
' ' . 

J?r:iinary feat~er1~n;th_ and the ii~ear regressidn'tnodel·_ 

developed : from IllY irlea~tirement~~:· •. ·I_ tandomly: i;elected primary 
: .·· ;."·_;:· .. · · ... · •. .: .. 

,' f~ath~r- rne~l3urernents from M:i{, Brqwn:t,s data wit:p.oU:t referring 

to the known age · of the d~n6r.: pc,Jlt,-'::estim~"t.~d th~. age of_ _ 
.- . . ' 

the donor according t~ ~he t~ble ~~d the modei, theri ch¢cked ,' 

tbe.accbraoy 9fmy estirnate~:byrefe~ririg. to t:he,don6;· 

poult ·-~·.known•- age .. 



CHAPTER i:III .· ..•. ·· 

RESULTS. AND DISCUSSION · 
··, . ' ... ' 

·. Mean Primary F~ather Len9th ~able 
': .,. . . . . 

··<· ......... _ .. :·: ·. 
The East~rn wild ·turk~; .. is the only subspecies · for whlch: 

. -:· ._ .... · .... _: 

·· .. th,e mean primary feather length Table has been d~ve1.o~ecl 

(Knoder, 1959) • The mean ~engtbs of ~ach of' the post~j'(l~enal 

primarif3S 1 ,through 1 a;e used to estima~e tlie a~e~ of pouits: · · 

, between .35 'apd .165 .dayso· P~st:..;.jµyeriat ~riinary a; ; llseq. to 

. age poul ts between 130 th;6Jgh>190 a.~;s,· is . the only cri~ .. 

ter~on_:availabl,e for .df3terriliping tpe.hatching da:t·e of some.·· . 
. : •. \.·::· ·::-·,_, .. • ~ .' 

juveni'l.e' turkeys shot 'during the lat;:efall' hunting' s~asbrio 

·· .•.. · .. Knqder.c'lnd others found that females molted primari~s > . 

··. 1 ~na a .signifi~antly earlier than a1a males •.• ·. __ rr11ey fo~µa· a· 
' . :.. 

sign ff 1Ci:f.nt differenc~ exiSt.ing _between sexes f.~: the final .. · 

lengt:h Of I)Ost_-j\l.Venile :pri~arie~ 1 .. through 7· ~rcivided a: 
., .. · 

·· te~hn:i.c:i,:ie for distinguis4ing sex· in _wings ·mailed in by 

coop~rat1ng hunters ..... Le<?pold (1~43): and ,Mosby. and< Ha!}d,ler> 

· (1943) Stated that Ill~les ret_ain junen_a.1 ~rimari.e$ 9 ancl 10 . 
.. ··. :. . .... . : 

during the : fir.st winter} thereby providi~g a .• methocl '.f~; 
.· ia.~~tifying;;Yeciii1ng maies':k;111~d duir~ncJ' the .·sprj_tJ:g-: h.~9tipg 

.. 15 



. '.· ... ··. .. 

sea.son· ·\w:illi~s· · (i961) ··rep~iii~(i tl:lc:1t o.h1f the'.: 10th '.juvenal .. ·· _· 
---/<_··. ·• . 

... . ,· 

-·,.··•. pI'imaryi ~as .retained in Florfda \'.v'i1d tuikeys:.' Th~;'1alj_d.ity .• .. · 

of. u,s;i.ng Eastern poult primary featli,e.r measurements .as: ~ii- .. · 

.· .. ter:j.a fe>r est:imating the· age~· Of,'.Rio._Grande i,oults,w~s 

-•· .••. teste9 b:Y comparing mean primary''. feather lengths·. i.n my , . 
• < .known-age Rio Grande birds·. with the primary lengths of.· 

kno~-a.ge Eastern poults fis:ted ·1n Knode:t' s · (1,959: ·• . Tables 
. ·.. : ·. -.··· . . ' . ' . ·. . .. . ·. ·. 

4 ;_ 8) ··,mea~ prima.:r;y .fea,t.her 'length Tal>le •.. My 'measu.remei;its·-' 
. . . • ·. ·.' 'I. . .. ·: ... · .. · .. ;· . . . . . .• · . 

included 132 instan~es of .feathers bein~ 'mea~ure~ ,at ~ges . 

id~ntica.f to ages · measured ~; Krlode;f (underlin~d in Tables 
... ·.. . ,,· . ·-. 

. -·•·. : :cv.arid.· .;).:\·These 'cqinc;i.'denta~:{measti£ements. ~ire gfdtip~a•,as .·-. 
·., :·· 

--. 1:6:-'s~x and· to mt>lt ·· (jU'1~Ilcll a~d :post~juvenal)° and, Compared-· 
. . ·"> . ,·.:·,. . ., . . 

_· between.· subspec_ies qy Stl:id9:rit I .s t~te~t.< r+'he ~~asurernents 

. differ JignifiC:antly (P ( Q ~tO) i~ 60~6 per~ent o.f. the ~om:-
·. . .. . : . ··. . . 

··_ par:i.~ons• (T,~ble VI},· indicating that. the 't.a.ble. Of· meatl . : ·. 

pr~rnary f~ather -~engths,fo+ East:rnwild.turkey pohlts . 
. • .··._ -.. . .. · . . .· 

(~Qderi 1959) . cannot be. useCl tO es.timate the age _of . Rio 
. . . 

Grande wild turkey poults • . -Tnis emph~sizes the heed for.· 
. . 

.. ·-·: · .. ' 

biologists to be cautio~s 'i~ .ap~lyi~-~ t·o one -sub~pecies .. 

techhicfues: cleVeloped for • ~losel;.- ;E!l.ated SubS!)eCJ.eS ~ .· 

' .·:. ·:- . ... 

Gener~l Plum~ge Chara~teiiSt:i.c:s and Body Grqwth 
.. ·.· . . . . · .. · .. · .... ,·. '.;. 

:G~ner;l ~hanges in pltimage·and'body size.also-aid in 

• ~iging E9St7:tn' ~ild tuikky<pe>ults •. · Ab' ha~,c:hin.g, the·erttire 

·- , pody>is cove.red. with/down.•. Their only jliven:ai f~~thers are 



TABLE IV 

MEAN LENGTHS OF JUVENAL PRIMARY FEATHERS ACCORDING TO KNOWN-AGE AND SEX lN PENNED RIO 
GRANDE.TURKEY POULTS 

Age 
(Days) 

7 
14 
21 
28 
35 
42 
49 
56 
63 
70 
77 
84 
92 
99 

106 
113 
12-0 
127 
134 
141 

Mean Length (mm) of Primary Feather Number 

_l_ 2 3 4 5 6 __ 7 - _.....;:8:...·· ...... ' 9 . · 10 
. -M FM FM FM FM FM FM F M ,·F M . F M . F · 

53 53 58 56 59 56 59 55 56 55 52 50 46 43 7 5 
1Q 69 79 79 83 82 82 83 80. 82 74 76 67 68 31 32 

66 85 73 104 92 110 99 110 102 108 97 102 91 ... 90 72 32 28 
71 113 98 132 114 134 119 135 118 132 116 120 110 . 95 92· 49 64 23 20 

104 121 126 126 126 147 123 121 110 66 54 20 22 
125 143 135 99 91 47 42 

165 158 124 122 76 75 
182 173 147 140 100 96 
198 180 165 158 120 116 
211 185 185 178 142 135 

204.193 160 154 
211 203 178 170 
231 207 194 180 
235 206 203 185 
235 208 206 186 
230 209 209 187 
236 204 210 187 
236 204 207 188 
235 205 208 188 
234 210 189 I-' 

-..J 



:Age<··. 
·,(Days} 

··_ 148;' 
:.1$5: ... 

162.· 
.·.169) 
i1t,··· 
1.83 

·190: 
19f.,· 

··.·_1· ... 

M ·. F 

M-~- male.·· 
F> .~ . female 

. 2-··· 
--...-

M F 

. ': .. ·;. :·.·.'' .,. 

', .·,TABLE IY (co~t:Uitie~} 

Mean Length . (nun) . Of I>i-imari Fe~ther Number 

3 4 5 . ,6 . 7.· 
·M·· F M·· .. , '.F M F M. F M 

·:.-::!· 

8 

F 

•>.9_·.> -:i.>£0·•··· 
M F M F 

234·:·.• 
. : . -·-

2~5' 
233 . 
238·· 

·240· 

. ,: - .· 

••210 :1a1 · 
211190 
2ll 191 

-210188 
212 189-· .· 

-210 ia1 <·. ·. 
213;188 

•, 212 186' 

Under.lined values are mean primary feather lengtp.s compared to mean lengths o~_Eastern 
<po,ults of. the same ~ge (Table. VI}. . . ~- . . . . . 

.... 
. . CD 



TAaLE V 

C>F PO€,T-JUVEN~ PRJ:MARY; FEATHERS AC(?ORDING TC) KNOWN :AGE AND SE}{" IN 
: . RIO'' (.tRANDE. TURKEY POULTS . . . . . . 

····Mean: Le~-;;b; .,(rmrt) ,o:f ;rim~ry· Feat;lie:i Niirnbe+.-· 

1 2 3 ·•.·4 5 6 ~ /t~i;'\L M F M F M F·· .M. · F. M.·. F ·M·· F' . M .. ··F .. ·M. 

. > if<. t!l iili <;: ..... !f •·.. · .. 14 · .• .... 
56'. 18S:- .. 17.4 <134 13:l .· . 36 . 60 ·· . 

. > 6:3 · 209 190 . >174 170 · 92 .. 103 ... ·.·· · 3-0 
> 70. : 224 197 . . 209 20-0 145 144 · .. ·. 55 ;'. 75 16 

._·· 77 .• .234 · 101 244 . 224 . 109 100.> ,.109 121: . 35· ·• 66 · •.... 
-··. :a4·· 236··· 201· 268 ._.230 ._ 231 • 222 : 168 ---• _ 112 _·_ ioo · 104·-_ .· ._ .. ··32 

92 · 237 192 279 242 . 262 . 237. ·· .. , 212 .·.· 207 . 154 152 .·- .. 37 · 82 > .·.· :-. 
9,9,:;·. · 22a 201 . -· 2a?' 249 202 242 · • 24 7 < 236 · i96 192 ·. -.. :g2 •lo4 .· . :' 2s · 

• ' 10({ 238 197 287 244 ·259 ~250 ·:·' 276 . 259 235 . 224 . 141149.· ._ 9 < 68 ~ 

8 •· 
:F .. 

: c'Jl3\ · 237 . 193 ,251 . . 260, ·:301 . 272. 266 . . 252 '183 189-,- 58 100, 
. • 120 . 230 . 194 · . . 2s1 .• . : 2fr:.2 . 321 211 · .• 294 211 225 221-- ·T12 -146 . _.- ._ .... 
·::I:??L- : 2:3:9 -: 1~3 •. - -.• ·. • .. '.0252, .< . < i6,{ 3t2 _. 297 .·.·. 3_i6 .• 281 . 258. ~47 : :158 ,.185 ... · .. /: ·--.' 4i) . 

:134.· . ... 241· ·. 194: - · · 336 , .·· 294. · 339 291 · 286 .267· · 200 . ,2"18 . 47 · :·. 78 .. --1:r ~:~> --- i:; · ;;:· - · · ;:; ... • ~:! · ·_ ;~~ -~~~ · ; ~~~ -._ · :·~:t. . . -·1;t -i~~ · 
. . . -~ ·.-. -. ~ -.. -.. -., -.. -. -. -.-.. · ~ 

·;'····· 

,. 

I-' ... '°. 



TABLE V {~ontinu,~~f . 

Mean Length (mm) o:f Primary E'eath~r. Number. 

·• .. Ci•··.A.9~· ...••. T 2·· ··3·· ---- 4 .· . 5 .6 . . ~"] :~- . 

· Cnaysl M 

,._:"-::. · ...... 

155 ·.·. 241 
162 
169 

i~~.:. < . 

190·:. 
197.· 

M "".' male . 
·p ·:.;. .. :female 

F· .. M ... ··F :·.M. F 

194 
192 
193 

·.194 .• 
194 

>.195····· 
193 

M .F · ·•.M· .... F M "':F M F M F 
'i.. 

294• •. 339 290 291: . 276 · ... ·· l 7:5 194 . 
297 .. 349 292 311 283' 217 · 221< . 
298 294 325 •·.· 288 · '242.. 240 · .. 

<··334 .. · .... ~: ';;270·(>260 ...•. 
. · 293.268 

)312···· 211•· 
272 .·· 

· -.-qn:ae::rlined values · ~re meah prirp.ary _feather. lengths ;c6mpared to mean lengths>6f.: East.er:r;l,;, ·· ..... · 
. .::pqults 9:f the. same\age (Table iVI} .. ·. . . . . .. . . . .. 

. . c· 

. I\) . 

. ·O 



.2.i 

OIFFEaENCE. :r:N MEW. ~~IMARY FEATHER LENGTH BETWEEN. ;:ro b~oE:< · 
AND E~STERN .TURREY POULTS ·. (STUDENT:.•.s T~tES~) 

11ota1. · 
Numb.er of 
Comparisons* 

P. ·. l·. Juvenal ... · ... .1;-ema e . . . . . 
PoE3t~.juvenal ... · 

Juvenal 
Pos:t..-juvenal .. 

ie··· 
s·c>· 

·.,.19 :··· 
.• 46 ·.: 
~. 

.133 

Si~~ifieance. Non~Signifj_cant 
at 0.10 Level at O .10 Level 

14 
.. 28 

. 6 
.· 33 . 

.,.e1 

.:4 
2i: 

·-1~ 
.··· 13 

*tlnde:rl;ined values iri Tables 4 •.· and ii.· 

·:1, ,• 

.. ·l.".: 



·• the: f.;i.rs't )7 ~r:i.maries which project :sl:i,gll~ly !'frok,. their 

· .. she·a:th:by 'the·endof the fir:st day a,fter:hatC:hinef (r;eo:r;>old, 

1943; Nixon,;· 1962)~ • :one-day-old poul,ts'are 4to: 5<inc~es 
. .· ,: .. · ·. . . . . .· .... --_· .. ·_ .. _ ... · __ ·,: __ ... ·. 
ta~l, but:by the erig.ofthe t'.hird w~ek,theyare a.to 9:inches 

tall (Nixon;,.· 1962). During the: fourth and. fif~h :Jee~.s the . 

. se~on_~aries. become la~;e 'eiiciugh to c~ver the primari~s and .. 

· .• mask them ,from View. Adult •re.ctrices are noticeable at five 
. ,' .. 

· ~e;ks. :ay tlle end e>t: · the iifth we~k . down rernatn's '6n : the' head 

.. ··and neck· regl~ns ···(Nixon, 1~62}. The rectrice molt is com- . 
. : . . . . ' . . 

' ' . I ' • 

. pletec1 aft~; the 'p;r:-incipal post-juvenal .molt.'; >in.volv:i.;g 

.••. pr~mai:i~s, :1:: t.hrough 8., .·. ~?ich}p~gin~->~t a}?:ou,t J:2 ~~ek~. and ·is .·· · 

· co~pieted by'-,the · 20th week. -(~osby a~d Handley, 1943).< 
·' . . .· ~ . 

, Genera{ plumage arid. bbdy iiize changes were· described ;. 
. . . - . 

to classify .the Rio _Grahde wil(i turkey pouTts> into, general .. 
. ' ... · '·. :· 

·ag~·c·lasses:·. (Table VII and F{gu:res· 4- 13).; .. Weights. ;~f .... •· . 
. known :age pc,qlts are: .listed ·ir1 Table VIII. . These chai:acter-- . , 

. . 

is;.icss,can beus~dto eStirnate the age of a Rio Gra.rid~<poult: .· 

for which the length of the most recently enie;rged p~.i~~~y. .· ..... · 
. . 

fe~th~r . cannot be determined •. · .• 

... Cor:rela.tion coefficient~. (Table IXli for dat~ with tbe .. · 

· .. · s~xes .. corllbined, were cornpub~d: ~or· e'ac:h cornbifi~tion 6;f, the 
.· . . . ' . 

. •two ;respon1;1e .var~.able$, fol," ~eas~r~ments.·of. ~eight~ agel ~na,'·.·· 

.... l~ngtb, of tl:le most recentl.y em~rged primary :feat:tier;.' 'l':h~ 
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·TABLE:VII 

•··. PROMINENT CRITERIA' ,,F6R FIELD ·.AGING .:JUVENILE'· RIO' GRANDE: ';['tlRKEY. '. :· 
' ' ' .POULTS FROM 1 T~ROUGH 197 DAYS OF AGE ,•' •, ' 

·.·.·.··•,,;Age.· 
; (I>ays) 

.::.:..:,.:-··· .... ·<··,' .. · 

.. :·A~i:~9" Criteria 

Hatch .·· .·· ~'irst: seven ·primaries ,in sheath; p:r~ma;ries ou:t. of .. _ 
sheath by 24 hours;; approximately· 4 · inches tall; > •... 
F,i.gures 4,· 5, ang 6. · . . .· .. · .. . ·. .·· . . . 
s·everi Juvenal primaries;' entire bpdy 'covered: with;' . 

. · a.own; :i;.-ectrices .·.not. apparent .. ·· · · ,: . 
. ··· .. ~;_1·4 . . . · Eight .. juvenal, primary Pte~ent ;. approximately 5 '. ··.· 

inches tall; rect;rices first appear; priIJla.ries '' 
'.·.· exterid 'past t.a.iir head,,·. p'.eck/ upp~r back, ·.· and :. 
·~rea$tstill in .down; ~figure. 7~- ··· · ·.· ·.- · ,. · • ·• .· ··. •••· 

< .. 1s';...2a. ', Ninth juvenal Primary present; approximately 7 . • ,' ..• 
. . :;i,r1che1s tall;down on head/ neck, breast, a.nd'•t.li:i.:gbs;·· 

, C,, .. > }''igtl,I'~ .8. ·. ·• ; ..... " : .·,'.: ··. , , , .· .. ,.· .. ·.· .. ·· .··.· < .. . 

-·. 29-~42•· . 'Tenth· juvenal primary :and first arid s·econd post- . 
. juvenal prim?iry · present:; :down only eon hE!ad and · .. ···• 
.neck; four pairs 'of' adult rectrices. ,about twe> :· ... · 
inches long; apprcndmateiy 11 inches 1:all; w.tng .· 
covert~ replacing .c:iown ;, cot.1,to:ur feat}'.lers . replacing 
<iown on :6reast and back; F'.igure 9. . . · ....... · · .. ·. _· · 

.43..;..63 · ·Post-juvena;L ·pr;i.mary 3 present; seven pa,irs ·o.f. . . 
< . adul:t rectrice·S present; ·s·pa:rse doW,h Ori. :upper neck 

64-70 
·• .. and· head; approximately 13 i:nches tall;. Figure 16. 
· Post-ju venal· primary' 4. present; approximat:e1y 14 .·· 

. - . - ·· .· ·.:.inches tall;< Figure 11 .. · · · ·. •···.·· .... · .· · 
· 11 ... as · Post-juvenal primary 5 pres'ent; 8 pai:rs of· :rec·~ . ·. 

t:rices present; .approxima.te+y.16 inc}).es ::tal}r · 
Figure·l2 . 

. · Post:-j1.1venal ·. prirrip:ry 6 pre~ent; app~ox~~at.~l;Y 19 ·>' 
.·· : 

86-99 ·, 
ipches tall; ;Figure:13.. : •·· .. · ·· ··.· .. . . . . . . 

loh~106 . l>ost.:.juvenal primary: 7 prresent; 9 ·pair'1;3 of ~dult ,· .. 
' -r~ctri~e$; mal~Eil •. ·, show da-rx:.-tippe<i ,preas,t feathers; .. · •. ·. 

:f~ales are buf;f' tipped; ,: . ··•··. · .. · .· 
'' . 107~127 . Post-juverial 'prilllafy I 8 present. 



Fi;rst seven 
·Sheath on 
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Figure 6. Newly Hatched Rio Grande Poult 

Figure 7. Rio Grande Poult, 14 days old 
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Figure 8. Rio Grande Poult, :28days.old 

Figure 9. Rio Grande Poult, 42 days old 
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Figure 10. Rio'Grande Poult, 63 days c,ld 

Figure 11. Rio Grande Poult, 70 days old 
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'Figure 12. Rio Grande Poult, 85 days old 

Figure 13. Rio Grande Poult, 99 days old 
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TABLE IX 

CORR~LA~ION COEFFICIENTS BETWEEN AGE, WEIGHT, AND 
"MOST RECENTLY EMERGED PRI~RY FEATHE~ ;LENGTH 

FO~ RIO G:RANDE POULTS, SEXES COMBINED 

Correlation Coefficients 

30 

Most 
Recently 
Eme~ged 
Feather 

Age to Age to Body Weight to Sample 

8 
9 
1 
2 
3 
4 
5 
6 
7 

. 8· 

l3oc;ly Weight Feather Length Feather Length Size 

0.7477 
0. 9814· 
0.5366 
0.::\:570 
0.2~33 
O.UH9 
0.6251 
0 .1130_ 
0.3960. 
0.2573 

0.6665 
0.6904 
o.6s20 
0.4954 
0. 3860. 
0.5920 
0.5563 
0. 3437 

. o. 6696 
0.6989 

0.8356 
0.5430. 
0.5695 
0.2258 
0.4768 
0.2601 
0.2495 
O .4230 . 
0.2550 
0.3480 

27 
5 

40 
26 
27 
21 
31 
31 

· 49 
152 



' ·.: ~·' '·.:.: ; . 

. · .... ·. '. h,lgh.e1;1£icoii~~~jt;l.or):s.' w~re .. ;beti~e.ri a~~' ~na:: t'h~\,'ieri~th)t~_t: ~~e <:' 

•.. · n,,~t Ji'l"'l"11fr ""!""~"~ . feat1ii{, A).1 cot-,;f'1a\,{0Re~ff P'>st"c .. 

·· ·· •·•:ttt![i~h;:tt:$11r:.,ci:ttrji:t:ii:~t1t0?~-.·.···· ··· 
,, ·' . . .... 

: f~~t~~f- ~~;the·:one 'most ref-~ntiv ~~ig~cf an<! becaU:sef.;'oi 

. · _;~il1.•:s~ii~:s{2.e f9r ~hat':period r~sulting iroril'~he:.:·~a::ir J, 
.. ·. ,·, . . ,.-.. : 

.·. ;.···~~~r:/6£,.~c;>~l;f~ ci~a11:a~l~,:fo:r\_thj.~: ,study •. _ •. 

.... •···.:-··'J'he :,high_er···cpriel~t±e>ni.b~i;WeerF. pc,1.11t a:J~:ai'ld .. fhe 

· fe~g~h.\pt.Ji~,'. ~¢s~\re~~ztt_ly';·;~f9.e~ :f,aiithe~f i.n :th~ ~n6wr1--;a~e·; :: 

·;a:~iiii~1i~JiI!t;~~,1~:.!tti~Ii~t:::J~:::s-,:~i:trrr. 
ag~ ~tJrt:~t=~t~JJ'1.iJt~~/l@s. ·s;,{.,qiea a~ t~. ·•····· 

· ~Ost.: U~efµf)f.~athe;r ·._fo:t ll\e,st'lreil)~ni;·;~~ecaus~ .. :ft<$liOW$~'.h~/ 

greatest· .. ·amotiot ~f ;g;owi;h qver a'.):i:ti,e~ ''perio~·-<?f >time. '<;'. 

J-1fi!a~uf~$n(1;1-;:eof>juvenJl·:_priina;rle;s '.~, ~ 7 werl npt ?inaI§zed ···· .. 
:' ' 

l:>,Qail~E:- thef are : pres,ertt . at, •h,a°~9hing~ >and. any po\iJt having · . 

. ,}!1; ,{s::'~~,,:;most_·r~¢~nt}il~I?~f~$1··{~aiheps ~~s'.#fdl:>abty-.1_•: ... 

· .. ·· ...•. ·.:.we~J(<>l~'·hf::~()Urlge·:t~·· .·. J:n''the,s;¥qti;encer•·of<p:fi~a;r.f:f.e~tlie:f. 
·~·. . ,. ,,.. " .. : . '', 

emerge~ce : •. ftei:_' h~tciji~g/ 'pf.:i;niary , 8 · 8It1erges ,firs,~ in tI:e 
. ,·.···. ju'7etl~J;' pl~a'ge and prim~:ry.,;,9 ~oiio\\7s: , '.Aft~; p<?JtS•juv~n;l 

. 'Jll0°lt,::c:~~e~¢es~ tpr;i.ma:i;-y 1 'i~·1;}ep}ac~d fi;rst •to116,..,ed:; ,l>y• 

<thtqµg)i ~ :th:·•thiit orp.er~ -· ·· · . . <:: '·) (:: :··· ' /.' :.':· ·: '• \: '~ . . 

,'. : •. ,··.•·i~~teJi:\:fri~'~f ·.:;;~-res.~-i~~i:~9;¥~'.is,:\:~eJ2~'··.,··_te.Ei{:'Ji .. Jft~,: ~he •... 
··.: .·;·· . ·' .. 

· ·. · .. ··.·me~sur~e~~$ 6:1:··;ptj~fl_s~x~s ·dombined/ · P~111t$(~_iihfi~i}~~ 
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externclllly before they al;'e · approximateiy 16 wee'ks old,· 
. . : 

theref~re. a model which ;is applicable to both sexes is 1;:h$ ·. 

most usefu;L. 
A A A 

~. y,= 86 + BlXl 

B. 

c. 

A 
y 

I\ .B 
0 

" B. 
1 

A ~ 
A A 

y :;: + BlXl +BX 
.0 .· 2 2 

A .. A 
i1?C1 

A A 
y ::;: B + + B2X2· + B~X3 0 

= e··stimated ··ag~ in d~ys 
. . . . . 

- estimatedage·whenX V$.luesar~ zero 
. . . . . 

=.slope of regression l.fne (i= :tl.ighest subsc;tipt) 

Xi. - primary feather lemgth .. (mm) ( i = 1 througll 3) 

'l'heX value of the high~st subsqript (i.e., ;x3 ill Model<::) 
• • . ', ••. • •• •.. • • :_ •• • •• ~. • '· • '. - ! • •• • • :' .' . • .• ·.·. • \. . • .••. 

i.s the measured length· 9f the .mo:st l:'e9errt;.ly emerged primary 

tf!atb~:r,- •. · '!'he X. yal',le of the. next highe_1:11t subscript :epre

.. sent$ t:he length of the next mos.t rec~ntly . ~etged ·• fe~the:,;; 
. . . . . . . 

' ,. 

etc •. Model A in.valves only the most recently emerged 

feat"he:t;'; Model B the two mosi x-ecentJy emerged feath~:rs; 
' ' 

ModelC the three most :r:ec~ntly emerged feathers. 

An F-test. was used to determine which mc;,del ~ontainecl .. · 

·a .gi value differing,sigI"/,i,ffcant:ly front zero.the.greatest 
' ' 

number of times at·the 0.10.:ievel. Results of .these tests· 
' . 

indicate. thqt Model A, .· using on;t.y i;:h~ most rec:ently emerg~d 

·. feather, gives a. significant difference 'a g~eat,er number. of 

' times (Table X) I so it was c;hosen to apalyz~ the data with 
' . . ,, . ·. 

··. the sexes treated both· together and separately •. 
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-.-- - --• _·- - - - --- _- - - -_--__ - A 
CO,M.PA~ISON OF_ F.,.T.ABtn,ATED AND, F,...CALCW:,ATED Bi ·VALUE$,_ 

Most 
Recently 
Ernerged 
Feather 

8 
9 
1 
2 
3 

·4 

5 
6 
7 
8 

. -IN THE THREE REGRESSION MODELS TESTED, 

Model 
A 

2.9? 
5.54 
2.85 
2~93 
2.92 

•2.99-
. 2 .89 

2.89 
2.82 
2.71 

SEXES _ COMB_INEP 

F _- _-- _- _ .. 
tab.IO 

.. 

2 .• 93.·-._.2~94_ 
8. 53- 39 .86' 
2 .as . 2 •. 86 
2 :94 - ·2.95 
1,04 2.94, 

- 3.01 3.03 
2 .89 -2. 90 
2.89 2,89 
2.84 2.83 

- 2 .71 2 .7.1 .. 

F -
-cal 

3.9j* 
2. 73< 

2a.io*· 
-1~17 
0.87 

10.25* 
0.43 
3.89* 

-38 .19* . 
.143.21* 

Model 
B 

21.74. 
'3.94 
5.50*-
3.02' 
2.93 
0.86 
9.62* 
0.99 
0.27 

.- ··-. _::. ·. _,· . ' . : ' ' '. ',· ' .·· ' ... · --, :_. ,.' ' 

. . 

*difference significant at, O .1() level 

Model 
C 

1.96 
5.()4 

-·1.10 
12.58 -
0.16 
0.55 

. 0.02 
0.99 

l3.56* 
24.86* 



'.rbii SEOCOllcl. llnif ihiid inost 1'.:,P!!!l'ltlY 81$rjed fe,at)ler~ Jnl04~ i11~ 

• , 'si9nif±cart~, addttio~s -_-to th~>~ge- :~stiriiat~, pos_f3ibly bec~u1;1e 

• --of: tqe smali\lount of -gro~h over the i,rief 1>eri9d <;>f }iirl~ -

< -they were -mea!:lltirec;l i: -

'>When -~e;Kes were' treat~d: s~p~ratE3ly, ariothe;r 

> .-. ~~cessary -to : determine' i·f. ~r---_-irt :Me>d~l _:A -alone was-. si~if{,".,;' 

c'an-"t,ly d:i;(fer~rit.' f;c:qm; ZE!rO :(T~ble -:Xl) ~ ,::> -- • ~esu:tts ~hoW 96 

. ·. Jl"1'¢E!nt ()f ~he ~l Values fot' mi.1!ls wer,;, Sigritffcarit1Y .di£~. 

f,;,,:ent .(P.( J),io)· ~!ld 70 Pe:;~it 6£ }he t·val~es f;; fe

mal~er. --- Th:;i.$ indic~1:es : that the~~ i{v~;ues, are. valid ,tot --_--- -.-.-

-- · _ use iti estimating ~g~. __ 

siudent' ~ t-test was -then ~~e~: to det~rrttiha: if _th~ ~1"· 
---. v~1µe _ :eo.-r a g±ten>)nost , if~.9,eA~ii \ ~~-t_g_~d -feather:• for.:': temaies , 

. · .. ·.··2:tr:~Jr~t}t;:lti:!ith!~1:rt::;:r:~~tzr~d ... 
--:- pe;cetit -oJ>ithe c:ompa.risons .t:her:e w~}- a. 's~<3"ni:'fioc;lnt d;ffe;rence_ 

-_ ·_ <p'.<: 0~ 10) 4fl :the __ ~1·vaiu~:·/~etw~~n·'ma,ies- and tem~les;./-- :'rhis· 

_. s,lgnificant 0 difference:- ind~q,~tes that .:.greater a~6µ:racy ~qf,'' ·., -

-- -_ -__ estimating,- i;l9~ : can be ac~ompiished 'if_ the se~ o/ t.he/_ pouit _·-- -_ 

· can.·.))~ .. d~l;ebni,ned a11d t:h1>• ( an; ('1a1µes >(Tab1<, ~I~) \ . 
·, ··,. .. 

obirespondirig t<;> -the .pr9per ·- se~ 'and. nio~1: -recently,. einer9,~d -_ 

feat.her q.re useq. 
. ,. •' ... · 

· -:, 'l'lle ·1iilear regress_ion 11164~~ .. c;a,n ~e used in. the . .':i:oi1owlri.g> 

m~rtn~t: ·- - -_ -
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3.78 
8.,?~. 

. '4-~54 ,_ ...•• 3.28 
3.28 
2~84 

~\s4 
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ic_3~Q7: / 
_ ·2:~94> .. 
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. ·~·-)·· _;'• 

TAJ3L}!:X!l 

·TEST$· 'OF: EQOALI~ BETWEEN ;i· VALUES OF.· E~H SE~; ~9li · 
•·.·:EACH MOST RECENTLY EMERGED l?RIMARJ 

. . . . . . . 

l\\e>;t :, _: > 

Recently 
Emcargeo. 
Feather_ 

8, 
' ' 

J .. · 
\2';. 
3 

·,,4 
5 

<t 
a 

~ATHER, MODEL'A 

.. ·. ·. . . 

tfaq~:10-

l;.7il4 
1~68.9 
i.11.1· 
1.714 

... ;i. 749· 

.,;Hit 
* Si<;J~if:lc~ntat,0.10 lev.el: 

t .···. ' 
cal 

'·· ..... ... . . 

• 32.832~ 
.· ... 

4~973* 

_:~(~I~.*-·· 
·· .... ·~ .J.}J;··/>< 

•. ·q .338 
8.219* 
l.836* ,. 
'3 l,181.*:. .' 



. ; .. . . 
I'\ .. ·.>I\... · . 

. B. AND Bl VALUE$ FOR MODEL A, SEXES 
o · ·· . AND SEXES SEPARATED 

Most.· 
Recently 
Emerged 
F.eather · 

8 
9 

;1. 
2 
3 
4 
5 
6 

Sexes Combined 

A I\ 
1;30 . Bl 

6.82 0 ~ 3160 
35.54 -1.2917 
22.85 o. '.1.810·· .. 
42. 5,1 0.0941 
53 .46 0,0895 
64.28 0.1540 
73 •. 36: 0,1430 
89.83 o ~.os~s 

7 104 .J2 0.1070 
8 133 .40 0.1560 

Sexes 
·A M.alesA 
Bo Bl 

7 .72 Q.1728 

23~J8 0\10.66 
41.45 0.0732 
51.30. 0.1328 
63 .7T· 0.10Q4 
71.18 O -l485, 

;''.; 

83.97 () .1484 
105.46 0.1281 
129.63 0 .1783 

Separated 
Females· 

~q ·.· ~l 

6.58 0.3513. 
34.54 :.1.2917 

· ·23.04 0.1981 
43,03 0~0949 
54.46 .· 0.0667 
64.80 0.1530 
74.33 0.1324 
.92.72 0.0095 

103.38. 0.1056 
J,34.93 0 .1449 



;i.; •.meaSut~ithe(mo.st rec::e}1t:ly e.rn~rgE!d fe~thef/>in: ·JriiJJimet:e:rs :'· 

to ::51et :tlle }C~ value, _ 

:2,.·r if- pc:>si;;.ib.l~, dete;min~ }he :_$eX 

-~-·· ···-_1:ur.n. t,c,(0.iable ~III° and .• l.o~~te····f:ll~- ~:: and': ~l yai~es: 

·th~ most recently emerg,d featbei" --.th.a't. cbrie~pc>n<;is 

· .. '\' the: orie ~,measur~Q I 
. :··•/ ' . 

. 4 ·,.' mqlt-lpl~)'Q{ time,s xl. and aci<i, t;l'>,:i.fJ' p~oduct; ta;io· ~() d~,;;. .... · .. 

' : teJ:111in{ the ·, ~stiriia.ted age ill ' ~ays / ~ ~x~ple in whi_ch 

the,most ~rijcently. ~~(;!I'g~d• priinaizY' fe~th~r '·is .• pqst::. ,_ .. ' ) ' .•.. -

·._ . : ' ~6 : ':;: 89. 83 . ' 

--· ,>:. i~~ ... • .- o~osaa·'.• 

/ :i{ :::; ioo nun· ' ,, 

!\' ----. ~- . . . . A . . y: ~ H +- B x'-· 
0 · .. · ·. l l 

--. ~ B9~~i >+ . ;c'o\os~a> (100> 

== i95 .71 c:lay~ ' · 

A k3;uick~r c;tge ~stilYl~;:e' i'i~ ,obt~":i.nedi usin~ Figur·~s }4~21; 

··.· t1$liig_ ··the same·.· information ~n '~~x and l:ength· of,• :the mos't 

re¢entl~ emergeel f~afh~r ~f:ab?ye,.<tur11 to B"{gµr~ 1$ •. ,\oJ ' 

-.the horizontal> scale' l6c~te the·: reriinary f~at~er ieng~l'l pc>r~ 

res~riding. to. the oAe measu;,eaO toc~te the 'I?Oint':on}li~'~ (;;: 
.... ' . ·--. ··- . . . · .... · 

. -just ~bov~~ the' nieasurea· primary: fe~ther l'ength\ ·-· · toqat~ qri \ 
. . ·. : . . . . ... ·.•.. . . 

the ;y~f,ti~J1· :sect~~ the point just oppoE?;lte tl1e p6iD.F. on. lin~ >' · ·.·· 

·, li~. 'The a~e es'timate is 96 qays. 



80 

70 

60~---------------~~ 

50~~~~ 
40 

30 

20 

10 

20 40 60 80 100 120 140 160 
Primary Feather Length (rcun) 

3 

2 

1 

Figure 14. Regression Line for Growth- of Juvenal Primary 8 and 
Post-juvenal Primaries 1 through 3, Sexes Combined. 
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