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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 Conservation,
viva voce).

There are six subspecies of wild turkey: Mexican, M. g.
gallopavo (Linnaeus), Eastern, M. g. silvestris (Vieillot),
Gould's M. g. mexicana (Gould), Rio Grande, M. g. intermedia
(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 scuthern San
Luis Potosf-to Nuevo Leon, Tamaulipas and portions of
Coahuila in Mexico, through Texas to northeastern New Mexico,

western Oklahoma and southern Kansas. By 1963 releases of



:«;l 9ll RlO Grande w1ld turkeys had been made 1n”12 states
]}fouts1de the establlshed range.v These releases,_des1gned to R
i'.’f.ln.crease the range,-were‘unsuccessful east of the MlSSlss1pp1"
.Rlyer (Glazener, 1967).v Other releases are too recent to.
Hvdetermlne whether or not they w1ll become establlshed -
; To‘understand the populatlon dynamlcs of a specres,
f);whlch 1s.necessary.for pr0per management, a w1ldllfe manager
._must determlne its varlous age classes., Hevmust have an
llaccurate method for determlnlng the age of- any member 1f the'
_entlre populatlon is to be c13551f1ed rellably. The members:
c;of a p0pulatlon encounter dlfferent problems 1n adaptlng to
'fthe env1ronment at dlfferent ages. We can 1dent1fy the
tncruc1al problems of each age class only by identifylng conm lj
: tfldently the members of each class.va
| .HﬂlMost technlques for determlnlng the age of w1ld turkeys"d
"are llmlted to' dlstlngulshlng adults from juvenlles.‘ len
1{ferences in the depth of the bursa of Fabr1c1us, welght Of
"eye lens, leg color, tarsal scale smoothness, and plumage yfs
*-fcharacterlstlcs dlstlngulsh between adults and youngmofmthem_
'"nyear.;v ‘ | P | | |
- Prlmary feather moltrng patterns 1nvyoung—of~the§year‘:f~~-
Viiare used to. dlstlngulsh age classes among several of the :JX
.l_:galllnaceous blrds (Petrldes, 1942 and 1945;_Wr1ght and
" ':‘Haltt, 1943) Thls\method has been modlfled for bobwhlte

i_ﬁquall Collnus v1rg1n1anus (Llnnaeus) (Petrldes and Nestler,y_ -



:1943>vlhcmpson”and Kabat, 1950) blue‘grouse;‘Dendragagus.2
fr;__ggu;ug (Say), (Boag, 1965 Smlth and Buss, l963 Bendell
'}ll955), rock ptarmlgan, Lagogus mutus (Mont;n), (Weeden and -

vdWatson, l967);fw1llow ptarmlgan, L. lagopg allen1 (Llnnaeus),w

Q(Westerskov, l956 Bergerud et al 1963), Callfornla quall

:Loghortyx callfornlca ca11fornlca (ShawO, Galtt 1961), 1'
‘and.rlng~necked pheasants, Phas;anus colch1cus torgua;us ;
(Gmelln), (Woehlel, l953 Wagner et al 1965)

Knoder (1959) mod1f1ed th1s technlque for aglng Eastern
3;w1ld turkey poults 1n whlch the mean lengths of the moltl g |
iprlmary feathers are’ used (Flgure 1).- Thls technlque is
:'used to age poults between the ages of 7 through 190 days°

'.J»Knoder S method is accurate to + 3 or 4 days. The estlmated
.jage cf autumn—shot poults is. used to determlne hatchlng
ddates w1th1n lO day perlods.» | R |

'The“objectlvejof‘thls studydwas tO'deVelOplan'aging;
%itechnlque for RlO Grance w1ld turkey poults, based cn the
ddmean length of prlmary feathers,‘that would enable blolcgrsts’

lftto determlne peaks of nestlng and hatchlng.f MymeasurementS«"
.fyof mean prlmary feather lengths were compared to Kn@der s |
vzfd(l959) measurements for the Eastern w1ld turkey to determlne ;r
*[;1f there was. a stat1st1cally 81gn1f1cant d1fference between
v7_the two subspec1es,. I also wrshed to- learn 1f there were

"jrsex dlfferences in prlmary feather lengths for the Rr@ Grandeffﬁ

LuSubspec;esﬂas is found lnrthe_Eastern,w1ldvturkey.':



Flgurel System of Numberlng and Sequence of
T e Moltlng of Prlmary W1ng Feathers




. CHAPTER II
- MATERIALS AND METHODS

i;c The parent‘stock, éimalesfand léifemales, for the‘study
'were trapped in western Oklahoma by personnel of the Oklahomai
viDepartment of Wlldllfe Conservatlon.v‘Seven adultlfemales

' werejtrapped in”Roger Mills’County On‘March 25dfl968;i'ﬁourﬁh‘
. adult females, three 1mmature females, and six adult males gd
-were trapped in Woodward County on February 28, 1969 "

. All members of the parent stock were transportedlto
'hDarllngton Game B1rd Farm 1n El Reno, Oklahoma, on the same
'day they were trapped.;yTheywwere released 1n an enclosure
~ measurlng 76 e X 45 X 5 ft.ékFresh-waterlwas‘always avallableer‘
lThey were fed Purlna F & M except durlngbthe matlng seaSOn flh'-
when they were fed Purlna Layeena (Table 1) e

Eggs were collected dally and placed in a cooler‘at 55‘ﬂ
}F and 55 percent relatlve humldlty.; 'Eggs were set at weekly
1nteryals 1f they were avallable (Table II) , Incubator fh'
dtemperature was held at 99 3/4 F throughout the 1ncubat1©n~'fgd
'd:perlod.i The relatlve humldlty was 64 percent for the flrst
t'25 days-of 1ncubatlon and 84 percent for the last three days;d

fh-Hatchlng success ‘was 45 5 percent.‘,sdv"



Q;Calc1um (Ca) ‘not- less: than

‘a};.IOdlne (I) not less than .-
.8alt’ (NaCl) not less than

TABLE I

NUTRIENT CONTENT oF FEEDS GIVEN TO POULTs_f;'

T,EET&VMNT:_Startéena “{5Laysénan

Sulfaqulnoxallne T ,'"_ O 0175,‘h4, 0.0175
. Crude protein not less than l9,0000_*5jﬁ30;0000 -2
‘Crude fat not less than =~~~ 2.0000 = 2,5000 . -
‘Crude fiber not more. than 12.0000. - . 6,5000 . -

.00000"

‘Calcium (Ca) not more than. .30000
Phosphorus (P)" not less than

.00008

oc:c:uiwggnpo R B

“ih Salt (NaCl) not more than:f;a"*;h.ff*’ SN ’f'57'¢'0 90000

lthv:Added mlnerals not more: than 7." BT 4;5000r' 8 OOOOO“Uh

Grain. . . 66,9825 56,4825 = 54.79992 -
L N \,100-0000 ©100.0000 ~ 100.00000 .

50000 "
.00000
.30000

.80000

.40000 -
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_ EGG SETTING AND HATCHING RECORD OF BROOD STOCK . =

. Faggs Set

e

Number of Eqgs.

- Number  Date

Galnfertile.Died'Hatqhed3 Hat¢héd

' Date .o

7 jTRéma;ks,jv"

18
N9
3

5/16/68

- 5/23/68
5/30/68 -
7 6/06/68

e/20/68 3
. 7/11/68 - ‘
. 7/26/68 -

' '" 324;;:

orRO .
Touwro

3
20
10 0

10,

3

g
16

W

IOOOU‘I
O
o o L e

o
1

6/13/68 .
. 6/20/68

. 6/27/68
L1 7/04/68

Hlmcrippled‘ ,

. sacrificed

~died 7/10/68
~died 7/11/68

.7/18/6S:u_‘1




The poults were kept ln Oakes Brood Batterles, Model B4»qf%

(Oakes Manufacturrng Compeny “Incorporated Tlpton, Indlana){v°“

;;; The temperature was kept at 95 F for the first week of the

ﬂ*7%poults' llves and then lowered 5 F per week untll rqom tem-*fwfj

’“fhperature was reached The relatlve humldlty was hlgh but

%?~”(Table I) Use of cemmercf

’%fvthls perlod they werg we;ghed ;n»pounds and ounces on . a

ffh;not regulated. Purlna Starteena was fed to poults up to 8 j{L}

fﬁ}dweeks of age when thelr dlet was Changed to Purina F & M

Ll feeds mlght result 1n some

'growth‘dlfferences between?game farm and W1ld pOults.v;fl?u

ﬁAt 8 weeks of age theépeults were placed ln outdoor

d}f;enclosures measurlng 20 X 10 x 6 5 ft.‘ The roofs and lowerf;fiﬁ

iﬂﬁhalves of the sxdes of the snclesures were l;ned Wlth

';ff3—ftaw1de strlps of burlap to prevent 1n3ury and feather

:hffdamage from centaCt wrth the pen Wl» g! Poults were Welghedﬁ,

1,:Eon a Hanson Dletetlc Scale,fModel l460 w1th Z-gram gradua-;ffff

ﬁtlons, unt;l they exceeded 1 ooo grams 1n Welght After

e,Hanson Coek—oeMeter, Model 1310; haV1ng lo—pqunds capa01ty.;if;[

"pThese welghts were 1ater converted to qrams.-i;tipﬁfﬁfjf«‘:z

| The feather measurlng equ;pment employed 1n thls studybe}~;
’cfelsva mOdlflcatlQn of a deVlce deSlgned and censtructed by ”
h‘George B W;nt and Hugh Brcwn, Darllngton Game Blrd Farm,»

';“El Reno, Oklahoma (Flgures 2 and 3).u It prov1des ample space’pf

1~j1for taklng varlous body and plumeqe measurements and for

'"[7record1ng observatlons, and reduces the number of personnel
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Top Vlew of Prlmary Feather
Measurlng Devlce .

o .'} Flgure 2
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— Window and Measuring Scale
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~ Figure 3. Side View of Primary Feather Measur ing Device




df,lnvolued.1nvthe.operat10n.h The dev1ce 1e llght-welght;eeas-;fi_
ljlly constructed and 1nexpens1ve,1be1ng constructed of |

fh'L—lnch plywood w1th d1mens1ons of 3 x 2 X l ft,: A 350-mm‘

'rlscale is placed under a glass W1ndow, flush w1th the surface;ﬁ°f

’jvln one corner of the upper surface.3 An 18—1nch fluorescent

“;dlamp is: mounted 1nS1de to 111um1nate the recessed scale, and"mf

‘hby transmlttlng llght through the prlmary feathers 1t alds 'tEf“
V'1n locetlng the pornt of emergence for each prlmarng The
’total cost 1s $10 to $12 - ; :

The poult ‘is placed on 1ts\back,_perpendlcular to.theeli:
)1¢a§ dlmens1on of the w1ndow, at p01nt A (Flgure 2) on the7

hend opposrte the scaleg The flrst obeerver,»standlng at Vir?

""p01nt B at the end where the poult 1s placed can hold the;f’”l

poult down wlth hlS forearms and stomach and take measure—rid'
"gmente;: The second observer stands at the rlght s1de of the
rdflrst‘ehserver at p01nt C to hold the poult‘svlegs and record

{Joﬁeasurementsn,fvﬁxv7~' [ S L

| Weekly observatlons on the welght,‘nrlmary feather.‘

= length of the left w1ngpiand general plumage change of each-:'
'poult were. commenced 27 June 1968 and concluded lO January

19690J>However;vllnear regresslon, the method of analy81s

'7fiused in th;s study,ﬂdoesbnotvrequlre regular measurlng éér_;jrrw
f,lodsri @bservatlonsbweredrecorded for poults from 7 through?_f;

‘197 days of age. Prlmary feathers were measured from the‘

gp01nt of emergence from the Skln to the feather tlp.,t heﬁvd‘;_“



e 12
. corresponding primary on the right wing was measured if the
viéft one wéélbrbkéﬁ; S e o .

Photographs of a randomly selected poult 1n a natural
standlng pOS1tron in front of a one 1nch grld background
‘t'wereitaken weekly. Older.poults were anesthetlzed.w1th
'Flether before belng photographed Photographs were also
't‘taken of: the dorsal and ventral 81des of the w1ng whlch wasv:

; least.damaged.‘ | |

'f Other”aginéfstudies based on pflmary feather'measure—v{c

ments 1nd1cated that a random sample of 50 to 100 poults was7
f des1rable.. However, due to—the effect of capturlng the brood

"stock latevln.the trapplngnseason,‘lnfertlllty among the f
- brood stock poult mortallty,;and feather damage, the sample'L
size per week was small (Table III) ' Each poult was measured‘-
each week whlch ellmlnated the . poss1b111ty of random sampllng.

": Tables of ‘mean prlmary feather lengths were calculated
An‘IBM 360‘Computer was used tO’calculate a’llnear:regress1on
E ofvage on prlmary feather length | | PR

". Mr. Hugh Brown measured prlmaryvfeather lengths‘of flver
male and flve female Rio Grande turkey poults at the Darllng—
ton Game Bird Farm between 10 June and 16 December 1965
These poults were hatched malntalned and measured under
condltlons”s1mllar to the treatment given - to poults that I
= observed in 1968 Mr{jBrown?sfdatagwere;made;availablevto-'

'i':mer;ovuse rnﬂtesting_thefana1Ytica11accuracygof“thé.meanaw



TABLE III

SAMPLE SIZE OF KNOWN—AGE PENNED RIO GRANDE
WILD TURKEY POULTS

Age _ sample size . Age  ___ Sample size

(Days) Males Females Total’v (Days) Males Females Total - -

O -

12000 113 . 4
1300116
170000120 4
17 123
170 127 . 4
13~ 130 -
i 4 134 - 4
13137
414 4
L1300 144 T
13 o 151 L e
‘13- 158 S
4 162 0 4
13 1650
4 169 . 4
13 1720
4 1760 4
130179 S
4 183 4.
13 186
4 . - .190
13 197 .
4

14
21
28

.35

= 42 ‘

‘45
49
52
56 - 4

. 63 4
70 .4
740

77 4
81 -

.84 4
.88 .

92 4
95 : " S

99 - 4.

~102

106 4

4

w O

a4
13
13
4

S 13
. 4
S130
o 4
a3
L3
13
S22 0
13
2
13
12

-
(98]

w s
QO RNORNONORORORORORONONONO

Sl : R =
BONODODNODNODNORONAOMODOW

13

13
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'hprlmary feather length and- the llnear recreselcn model
developed.from my measurementsr; I randomly selected prlmary
feather measurements.from Mr° Brown = data wlthout referrlhg
: to the known age of" the donor'pctlt,%estlmated the age of
5dithe‘donor accordlng.to the table and the model then checked'
the accuracy of my estlmates by referrlng to. the donor

"poult_sjknown age.



. CHAPTER III-
' RESULTS AND DISCUSSION
- Mean Primary Feather:Length'Table,"

‘ The Eastern wlld tarkey is the only subspec1es for.whlch
the mean priﬁary feather length Table has been developed
\(Khoder,-l959),l‘The mean:lengths.of:each of»the,postajuvenal:’
»primafieshlLthreugh 7 are uéedzto eatimate the aéeedef poulte'
vbetweeh7357aﬁd:165 days. Postmjuve al prlmary 8 used to
:age poults between 130 through 190 days, is the iny crln;,'
terlon avallable for determlnlng the hatchlng date of some:
juvenlle turkeye sth durlng the lafe fall huntlhg seaech,.g

-Knoder,and‘others fQund-that females’mOlted‘prlmaries'd
7'and ébeiénifieantlffearlierlthan dldvmalesﬁi They‘feund a'f;}
signlflcant dlfference exnstlng between sexes 1n the flﬁal ‘
length of postejuvenlle‘prlmarles 1. thr@uqh 7 prdv1ded a
technlque‘f@r-dletlngulshlnéhsexclnjw1ngs'malled 1n byh‘ik o
COoperatinélhunters;f Le@pold (1943) and Mesby and Handley -
_(1943) stated that males retaln junenal prlmarleb 9 and lO etd

'bdurlng the flrst w1nter, thereby prov1d1ng a method for_' ;

‘"‘ldentlfylng yearllng males kllled durlng the sprlng huntlng

15



16
v'season.; Wllllams (1961) reported that only the lOth juvenalﬂf
:t-prlmary was retalned 1n Florlda w1ld turkeys.‘ The va11d1ty
, of u31ng Eastern poult pr1mary feather measurements as cr1—‘
.}terla for est1mat1ng,the ages of'R10cGrande poultszas'
:dtested by comparlng mean pr1mary feather lengths 1n my.
known—age RlO Grande b1rds w1th the prlmary lengths of
’an0wn-age Eastern poults llsted 1n Knoder s'(1959.- Tables
4 - 8) mean prlmary feather length Table. Myémeasurements.
1ncluded 132 1nstances of feathers belng measuredlat ages
1dent1cal to ages measured by Knoder (underllned in Tables
7{IV and V).. These c01nc1dental measurements were grouped as"
’ﬂ‘to sex and to molt (juvenal andbpost-juvenal) and compared
r'between subspec1es by Student s tqtest. The measurements
'\ d1ffer s1gn1f1cantly (P <o 10) in 60.6 percent of the com- "
‘ parlsons (Table VI), 1nd1cat1ng that the table of‘mean ﬂl
‘,_prlmary feather lengths for Eastern w1ld turkey poults-:yf'
(Knoder, 1959) cannot be used to estlmate the age of RlO .
Grande w1ld turkey poults° Th1s.empha81zes the need for
- blOlOngtS to be cautlous 1n applylng to ‘one - subspec1es.

, technlques developed for closely related subspec1es.
_GenerallPlumage CharacteristiQS-and Bodinrthhf

'General changes in'plumagefand’body size:alsofaid'inb
a'a91ng Eastern w1ld turkey poults.v.Atfhatchingftheventire

ﬁ.:body is covered w1th down.i Thelr only:juvenal~feathers are .



'MEAN LENGTHS OF

TABLE IV -

GRANDE TURKEY POULTS

JUVENAL PRIMARY FEATHERS ACCORDING TO KNOWN-AGE AND SEX IN PENNED RIO

"~ Mean Length (mm) of Primary Feather

Number

Age 1 2 3 4 5 6 8 - 9 10
(Days) M F M F M F M F M F M F M F M F°M "F M _F
7 53 53 58 56 59 56 59 55 56 55 52 50 46 43 7 5

14 70 69 79 79 83 82 82 83 80 82 74 76 67 68 31 32

21 66 85 73.104 92 110 99 110 102 108 97 102 91 .90 72 32 28

28 71 113 98 132 114 134 119 135 118 132 116 120 110°.95 82 49 64 23 20
35 104 121 - 126 - 126 126 147 123 121 110 66 54 20 22
42 125 o o 143 135 99 91 47 42
49 165 158 124 122 76 75
56 182 173 147 140 100 96
63 198 180 165 158 120 116
70 211 185 185 178 142 135
77 ' 204 193 160 154
84 211 203 178 170
92 - 231 207 194 180
99 235 206 203 185
106 235 208 206 186
113 230 209 209 187
120 236 204 210 187
127 236 204 207 188
134 235 205 208 188
141 234 210 189

LT



" TABLE IV (continued)

" Mean Length  (mm) 6fﬂPrimaryvFeather:Number

. (pays) M F M F M F M F_ M F M F M F M

148

S o155
C162

1690

1760
183

234
2350
233
. 238
240 =

210
211

211

210
212

210

213
o212

187

190

191

188
189 -

187

188

M - male
- F.:z-—'.female

’Underllned values are mean prlmary feather 1engths compared to mean lengths of Eastern

iPoults of the same: age. (Table VI)

8T



‘3{? MEAN LENGTHS OF POST JUVENAL PRIMARY FEATHERS ACCORDING TO KNOWN—AGE AND SEX IN PENNED
I T : . RIO ‘GRANDE TURKEY POULTS

o TABLE V

f'"MéanﬁLéngfh;(mﬁiﬂqfﬂPrimary'FeafﬁZ}‘Npmber :”"

t~Age:

(Days)

21
35
420
49 -

56

70
84
92

106
01130
1120 -

o134

< 141 -

“: 14812

122
161
188
224

234
236 -
237

| 28_
.45

e

228

238
237
238
239
2471

240
240

31
17 -
59

115

155 -

174"

190

197

107

201 -

192

201
197

86
.113’4.‘

174
209
244
268
- 279

133 - 36
170 92

200 145

224 109

238 231

242 262

287
287
193 i
194
193
194

191

C192

249 - 282

276

o300

- 55
109
"~ 168
212
247 -

75

..,'121},
172
207
236 -
259

(Vs s

60 -

y0g -
144
188
222
237

242
250 -

35
100
196 -
235

244 259 -
251
S o251
- :252~;1,

" 260

301

272

266

321 -

271

294

336
339
338

297
294 -
L 342

339

316 -

: Fﬂofﬁf”a:'wvvv" e R G
clolodN o s e

42
78

—i
N
w

l_l
(o]
o

l;6I}_:



‘TABLE V (continﬁed)_f

Mean Length (mm) ef,PrimarYjEeather Number ,

“- (Days) M F M F M ~F M . F M F

=

£ 1 N B P

\O
s
o b
s
~
un

155 ‘241 194 . . et 294 0 339 290 291 276
162 192 om0 297 349 292 311 :
169 0193 o oo i . 298 204 325 288
183 1940 v e T e R e e
100 A g e e e ST s a5
197 - 193

W
-
N
Jw
[NS]
=
~

DN
w
X
U
AN
0
N
NN
o

[¥8)
(V3)
.
N
~J
o

N
\O
(K

%)
=
N

N[t N 3
lololol=hs

- M - male

Tt"F - female

rangnderllned values are mean prlmary feather lengths compared to mean- lengths of Eastern

:,uf;poults of the same age (Table vI).

oz
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TABLE VI f

B 'DIFFERENCE IN MEAN . PRIMARY FEATHER LENGTH BETWEEN RIO GRANDEjY°
o ‘ AND EASTERN TURKEY POULTS (STUDENT s T-TEST) ' -

Number of . 8ignificance Non-Significant
Comparlsons 2t 0.10 Level at 0.10 Level - .

- Pest Juvenal o 50ft",» o8 22
"#le osc-juvenal 46 33 13

*Underlined values in Tables 4 and 5



H*;the flrst 7 prlmarles whlch prOJect sllghtly from thelrhf{yv:ﬂ
:'sheath by the end of the flrst day after hatchlng (Leopold
‘tt 1943, leon,,l962) One-day—old poults are 4 to 5 1nches
;_tall but by the end of the th1rd week they are 8 to 9 1nches -k
”fitall’(leon,vl962). Durlng the fourth and flfth weeks the
secondarles become large enough to cover the prlmarles and
fp»masktthem from'v1ew° Adult rectrlces are notlceable at flve
-weeks,ﬁﬂBy the end of the flfth week down remalns on: the head
' andwneck reglonSU(leon, 1962) The rectrlce molt 1s com-'
’pleted after the prlnclpal postwjuvenal molt, 1nvolv1ng |
iv.lprlmarles l through 8 whlch beglns at about 12 weeks and 1s”-
.completed by the 20th week (Mosby and Handley, 1943).,h71 |
'h: General plumage and body size changes were descrlbed -

S-'to class1fy the RlO Grande w1ld turkey poults 1nto general

'f'gage classes (Table VII and Flgures 4 - 13), Welghts\of_-

h ‘known age poults are llsted in Table VIII These character-y
'k 1st1cs can be used to- estlmate the age of a RlO Grande poult;'
~t for whlch the length of the most recently emerged prlmary

feather cannot be determlned
_LineargRegreSSion Model

' Correlatlon coeffLC1ents (Table IX), for data w1th the :
"sexes comblned were computed for each comblnatlon of the
two response varlables for measurements of welght, age, and o

__-1ength of the most recently emerged prlmary feather,.;The. E



TABLE VII

PROMINENT CRITERIA FOR FIELD AGING JUVENILE RIO GRANDE TURKEY
’ POULTS FROM 1 THROUGH 197 DAYS OF . AGE ;f'i”

(Days) . . . Aging Criteria
Hatch >.vFlrSt seven prlmarles in sheath' prlmarles out of .
’ : sheath by 24 hours; approxlmately 4 1nches tall
. Figures 4, 5, and 6. 2 :
2=-7 , Seven Juvenal prlmarles,;entlre body covered w1th
© . ~down; rectrices not apparent.
8-14 Eight juvenal primary present; approx1mately 5
.. . .inches tall; ‘rectrices first appear; prlmarles
_extend past: tail; head " neck, upper back and
. “breast still in down; Figure 7. v
--15=28. -~ Ninth juvenal primary present; approx1mately 7
~.. . “i’inches tall down on. head nedk breastand thlghsv
... Figure 8. : L
29-42 . Tenth juvenal prlmary and flrst and second post-

.juvenal primary present; down . only on head and
'neck four pairs of adult rectrlces about two :
.inches long:; approx1mately 11l inches. tall w1ng R
. coverts replacing down; contour feathers replac1ng-
_ ‘. down ontueastand back; Flgure 9.
43-63 ~  'Post-juvenal ‘primary 3 present, -seven pa1rs of
.- adult rectrices present; sparse down on upper neck
~and head; approximately 13 inches" tall; Figure 10.

64~70  Post-juvenal primary 4 present approx1mately 14
R 1nches tall; Figure 1l. : S
“71-85 - Post~-juvenal primary 5 present 8 palrs of rec-_

s trices present approxlmately 16 1nches tall

-~ Figure 12. : '
86-99 . Post- juvenal prlmary 6 present, approx1mately 19
.+ “inches tall; Figure 13. . :
 100-106 = Post-juvenal primary. 7 present; 9 palrs of adult

rectrices; males: show dark tlpped breast feathers}‘
s« . females are buff tipped; f"j : S : .
- 107-127 . Post-juvenal primary 8 present.




1F1rst Seven Prlmary Feathers Emerg? ;"
ing from the Sheath on Newly R
Hatched Rio Grande Poult S

| rigure 4.

Flrst Seven Prlmary Feathers out of
Sheath on 24—hr.1old Poult )

o | Flgure  _,5‘,:..



Figure 6. Newly Hatched Rio Grande Poult

Figure 7. Rio Grande Poult,’14-days old

25



> Figur¢ 8. Rio Grande Poult, 28 days old

Figure 9. Rio Grande Poult, 42 days old
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Figure

Figure

10.

11.

-Rio Grande

Rio Grande

Poult, 63 days old

Poult, 70 days old
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Figure 13. Rio Grande Poult, 99 days o1d
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TABLE VIII

IGHTS (Gm ) OF PENNED RIO GRANDE POULTS

L ACCORDING TO KNOWN—AGE AND SEX

(Days) ... males . Females

137.300 110,14
368,25 oo 071.73
‘I;;674 SOI,IIt'f’AfI«IC :ili’526{63sx;}

“ig%‘782 00
- 1049.00 o ¢

.. 4.2501.75° . o0 1793.00
274275 .- 0 1885.25

£ 2955.50. 0 . L0 L 2020.00

. '3146.75 S .2144.00

.3444.50 s . o0 22850630

- 3876.75 . .o i 2837.13

1,ﬂ;3891 oo;-;;ﬁ; . 2703.88
38567 . 273938

"3g;7b;ldﬁ.1.Iu. j",’?ﬂ77;fffI’éé,6053.Vv
245,75t oh 183.82

1475.50 f,;"}f['{355;82Ii{;
587.50 . . a75.00

‘Wn?i622:75 u;@u
R Tl R I - v A N R
12e1.75 .. 971,50 -
1474.00 S 71098.38 0
o000 1665.500 o 0 1240.38
071892050 ¢ e oo ©1375,000
©.2006.00 T 1527.50 0
2225.25 01584013

o 3678:25- . 2441.63
©73805.75 . . U0 2448.75 0
Qi382o Ooﬁia.*:‘@ﬂx:LﬁwL?M;I‘2537\38 PR

©.3940.75 . 2636.63
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TABLE IX

CORRELATION COEFFICIENTS BETWEEN AGE, WEIGHT, AND
‘MOST RECENTLY EMERGED PRIMARY FEATHER LENGTH
FOR RIO GRANDE POULTS, SEXES COMBINED

Most Correlation Coefficients
Recently : ' ——
Emerged Age to 2 Age to Body Weight to Sample
Feather Body Weight Feather Length Feather Length Size
8 0.7477 0.6665 0.8356 27
9 0.9814" 0.6904 0.5430 ’ 5
1 0.5366 0.6520 . 0.5695 . 40
2 0.1570 0.4954 . 0.2258 - 26
3 0.2833 0.3860 0.4768 ‘ 27
4 0.1819% 0.5920 = 0.2601 21
5 0.6251 0.5563 0.2495 31
6 0.1130 0.3437 - 0.4230 31
7 0.3960 0.6696 0.2550 49
8 0.2573 0

.6989 o 0.3480 152




f‘:hlghest correlatlons were between age and the length of the-plf“

. most recently emerged feather.. All correlatlons were posl—"lf'

digtlve, but 1n most cases low.}ﬁLow correlatlons were p0851—f;fff;
Uffbly due to the short perlod of tlme that a- partlcular
: Edfeather was the one most recently emerged and because of the’i:
'vltsmall sample 51ze for that perlod resultlng from the smallv
:‘ipnumber of poults avallable for th;s study.‘resfxn

The hlgher correlatlons between poult age and the

_i{length of the most recently emerged feather in the known—age

“;poults studled here 1nd1cated that llnear regress;on of agejff

!pgon feather length would be a fea51ble method for estlmatlng'ff~

,leages of unknown-age poults.:-bj

‘ﬁ7f? The mDSt recently emerged feather’was selected as theeddj;l
'f:most useful feather for measurement because 1t shows thevfliift
greatest amount of growth over a brlef perlod of tlme,,pjfm
~;JLMeasurements for juvenal pr1mar1es l -7 were not analyzed

ibecause they are present at hatchlng,vand any poult hav1ngjpf:v

ixvthem as the most recently emerged feathers was probably l Vn”(d'

week °ld oF Y°unger~ k. In the sequence of prlmary feather
1remergence after hatChlng' prlmary 8 emerges flrst in: the:;f
rijuvenal plumage and prlmary 9 follows.d After POSt'JﬁVenal,ec:”
;ssmolt commences,eprlmary l 1s replaced flrst followed by 2

vaethrough 8 1n that order.‘-

Three llnear regre531on:models were tested w1th the

_‘measurementsgofeboth sexes,comblned._ Poults cannot;be aged,fﬁff
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externally before they are appr0x1mately 16 weeks old,

‘ therefore a model whlch ;s appllcable to both sexes is the

- most useful.

a. $=8 +Bx

B. ‘§‘4 2 +8x +Bx

B. ¥ = B, * BiX) + B X,

c. =3 +»‘§x + B.x., + B.X,
-7t T T o 171 7 T272 373

A | 3 | | ‘

Y = estimated -age 1n-days”

A ’ . o - o

BO = estimated age when X values are zero -

A | | o _ o
Bi = slope of regression. line (i = highest subscript)
X, = primary feather length (mm) (i = 1 through 3)

o

The X‘valuelof the highest su’bs‘cript‘:(i'.e‘.,‘x3 in Moael'C)
is the heasured_lengthfoffthemeSt recently emerged primary
feather. The X value of the next hlghest subscrlpt repre—
‘ksents the length of the next most recently emerged feather,
etc. Model A 1nvolves only the most recently emergedlb
feather;rModel B the two mostnrecently'emerged feather57
Model C the three most recently‘emerged.feathers; |

| An F-test was used to determine‘which model contained
_a'gi value differing\signiffcantly from zero‘the.greatest
| number of timesrat>the O,lQlleVel. Results of theseytestsa
indicate that'Model A,fnsing only'the'most reoently}emerged
| feather, gfves a'significantvaifferenceha-greater'number of -
'tlmes (Table X), so 1t was chosen to analyze the data w1th

‘the sexes treated both tOgether and separately
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COMPARISON OF F—TABULATED AND F—CALCULATED B VALUES

IN THE THREE REGRESSION MODELS TESTED,

SEXES COMBINED

CMost
o Rec.ently o r

Ftab lO

Emerged  Model

Fe‘ather Lo A 3 =

- Model

B

Mo

del;,
RS

R

“cal . -l

- Model  Model

A B

TModel

2,89

mwourwnEOD |
NN NN DD N NN U:N

e
12;821?
2,71

fE92ET
54
.85 -
2:93 .
2,92 ¢
2.99

12,93
.~ 2.85
1294
1,04
3,01
S 2.89
2.89
2.84

22

39.
2.
2

3.
2,
2
2 .

2

94

.94
86
.86
w95

03
90
89
83"

71

2,73 3,94
©28.10*% - 5.50%:
271,17 3,02
©-7.0.87 -2.93
- .-10.25* 0,86
..70.43 . 9.62%
©3.89%  0.99
$38.19*  .0.27 .
.~ 143.21% . 41.74% 24.86% =

’3;93* 21. 741*$

“1,10

- /0.16

0.55
10.02.
'0.99

:'13 56%

T

"'b*aifféfence5signifidantuétx0.10T1eyel}-



’lThe‘second‘and thlrd most recently emerged.feathersymade in—fihf
13S1gn1f1cant addltlons to thevage estlmate poss;bly because _‘;

of the small amount of growth over the br1ef perlod of t1me p;‘

‘°V~they:were‘measuredaf‘ . | PR | R

i When sexes were-treated separately, another F;test wasv
'tlnecessary to . determlneklf B1 1n Model A alone was 31gn1f1~f
vcantly dlfferent from zero (Table XD | Results show 66

percent of the B values for males were slgnlflcantly d1f-f o

1
ferent (P & O lO) and 70 percent of the % values for fe—

T males. Th;s 1nd1cates that these Bl values are valld for p |
_}use 1n estimatlng age. = -

': Student $ t-test was then used to determlne 1f the Bl

:1 value for a glven most recently emerged feather for females f“

*-was equal to the B value of the same most recently emerged

l
feather for males (Table XII). Results show that 1n 66

F;,percent of the comparlsons there was a s1gn1f1cant dlfference;

’(P ( 0 10) An the B value between males and females.‘-Thls B

1

.\._

,ds;gnlflcant d1fference 1nd1cates that greater accuracy for
festlmatlng age ‘can be accompllshed 1f the sex of the poult :If

'can be determlned and the B and B values (Table XIII)

Sl
correspondlng to the proper sex and most recently emerged
:feather are used.

The llnear regress1on model can be used 1n the follow1ng; f

manner:



_TABULATED AND F—CALCULATED Bl VALUES OF MODEL A{j]yf'“{’

TABLE XI

MALES SEPARATE FROM FEMALES ffj;,~“*

C3s

Newest Feather tab 10

g

Number Males '_1 Females} k

Male_s“

fFemalesw

78
53
PYRET.

S28

’m#dwkuﬁémmw
DWW -{s 0 w J:-w _

;46 ffgngf2;

,67¥f'

'47
;44711
.'57
.86%
.69* L
,29*;
. 29%

2,73

16 67*  ?,‘ ‘

‘26 83* ..
5.31% .
le2le s
S _7 83* ;
L.0.05

22,74% -
.‘66.25*;f"””'

~ * significant at the .10 level =




: FeatheE_

TABLE XII

B TESTS OF EQUALITY BETWEEN Bl
- EACH MOST RECENTLY EMERGED PRIMARY
'3 FEATHER, MODEL A

VALUES OF EACH SEX FOR 7f$5i"

'=Most B T . R T
. ’Recently SR FE tfab;IO’”-J-HVEutcallE’“;t
~ Emerged e PR e e

8325
973%
476

e T
'”431;689 S e
1,717 e
o 1.740 0
‘“%”1F703f~7"v
1,703
~1.680 .
fm15645":”’

.338
.219* -
.836%
.181%

SN O UNB W N
w+4a>OF+LJH}th 1.

L211%
131

-r " ——— 2 T— - - p—

* Significant‘a£'0.10]levélJﬂ;EfE‘F‘



B AND B VALUES FOR MODEL A,
» » AND SEXES SEPARATED

l

' TABLE XIII

SEXES COMBINED

'Most

Recently Sexes Comblned ?  _;.;‘
: Males

Emerged

73; Feather

®)

A
B

V-I,B |

Sexes Separated -
Females

B ,

By

S0NO U WN |—a gp{(‘n:'. 4

35
L 22
53,

64

73,
89,

104

133,

.82
.54
85
.51
46
36
83
12
40

~0.3160

-1.2917
Q.1810: e
0.0941.
6 0895 -
10,1540
0,1430 .
0.0588
0.1070
0.1560

23
41
51,
63.
w11

83

- 105,
129.

727

.18
45
30..
71
.18
L] 97

46

63

0.1728

0,1066
0.0732
0.1328

0.1004

0.1485,.

0.1484

0.1281
- 134.93

0.1783

6.58

34.54

123,04
43,03
54 .46
64.80
- 74.33

92.72

R

0. 3513f“'

$ 21,2917
.0.1981
0.0949 .
©.0.0667

0.1530 = =

0.1324
- 0.0095 .
103.38 O
- 0.1449

0.1056




- to get the X

'7imeasure the most recently emerged feather 1n mllllmetersif"“

1 value,‘;;:

fflf poss;ble, determlne the sex of the poult,

Ni,turn to. Table XIII and locate the B :and B values for G

-1

L the most recently emerged feather that corresponds to _igsl

;frmultlply 8.

f{the one measured g’jf

2% tlmes X and add thls product to B to de— ~ls

"ttermlne the estlmated age 1n days An example in whlch

o the most recently emerged prlmary feather 1s post-'

'ffljuvenal 6--3'

" sex = unknown: . - -

> w>
]

i

0.0588 . .
'g”iOngmfﬁ'“"3
A ’ "‘A’

='Bb ‘y le

>

= 89 83 o+ (o 0588)(100)
= 95 7l days ]

A qulcker age estlmate 1s obtalned us1ng Flgures 14 21

U31ng the same 1nformat10n on sex and length of the most

recently emerged feather as above, turn to Flgure 15

'i.the horlzontal scale locate the prlmary feather length cor—

’i‘respondlng to the one measured Locate the POlnt on l;ne 6 .

Just above the measured prlmary feather length | Locate on:"

‘Qf'the vertlcal scale the POlnt Just OPPOSlte the p01nt on llne;~‘

The age estlmate is 96 days
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To determlne whether llnear regresslon (Flgures 14 21)
"or mean pr;mary feather length (Tables IV and V) was the

',1most accurate method for ag;ng poults,_the values obtalned

.lﬁby each method from the 1968 poults were used to estlmatebhvnbl
:?fthe ages of flve male and f1ve female poults measured 1n 1965;if
at known-ages of 43 78, 120 162 and 197, days.. Whlle dls- S
~'i,regard1ng the known age Of each 1965 POU1t',I eStlmated lts,tt:v
idyiage accordlng to the 1968 values 1n each method then checked f;c
})the accuracy;of my estlmate (+ 7 daYS) bY referrlng to the
y\known age of:the poult.‘ W1th the llnear regress1on model
)sexes known,f48 percent of the males and 50 percent of the.‘

v:.:femaleSuwere*aged correctly (Table XIV) When the mean prl-aiﬁ?

"mary#featherflength Tables were’used sexeS'known,_35 percent?}f

:‘f.of the males and 41 percent of the females Were aged\correct—éss
gily Blrds werevlncorrectly placed in age classes by an“

: amount of 0 to 7 days 0n 38 occaS1ons (42 2 percent), by
:;TB to 14 days on 24 occas1ons (26 6 percent), by 15 to 21
B days on 14 occasrons (15 5 percent) and over 21 days on 14

bf-occa51ons.‘ Older poults were aged less accurately than
v'younger poults. The low degree of accuracy suggestsythat’v

.?inelther method 1s partlcularly useful | S ‘ |

b Results frOm a compar;son of the two aglngAmethods 1n—d?g;

vdlcate that llnear regresslon ;s more accurate than the mean ft

)1vpr1mary feather length table‘forkestlmatlng the age of RlO hx‘;.

*f'Grande w1ld turkey poults In the comparlson perfOrmed here T




%foMales

’ NfEiMales

‘L[ngOMPARATIVE AGE ESTIMATES OF KNOWN—AGE RIO GRANDE TURKEY POULTS USING MEAN LENGTH TABLE
‘ = SRS : ' AND LINEAR REGRESSION i e i : :

TABLE x1v e

o Model

~#179
Cmiel
#182

‘fémaiés-, t
:ml*;lﬁ#180~,m:

“,:&*; #189.;ev

4fis#184ﬁ‘jf;g
-#186 -

'”flenear Regre551on ST
o ' _ Actual Est.
43
T 43
%185 _
.43
43
43
ri%43fLV

41
32
TR
S.30
a2
48
38

,.fi”Mean Length Tableit7e2?? =

7#179 -
f:f#lslfj
‘ #182"
o #1850
. #188

. Females #178

U #186 .
- #189-

#1840

43 .
f43ng
7”3343w3f
' ;A43;;_

a3
TL43LT;

i
a2
b

ﬂ42“Af“7-
49
49
497

78
78
78 -

78"

78

A<f7852f
18

78
78
78

AgtgeL_jggL_

"71‘HL_
7L
.f?s_ff;ﬂ

77

77
70
63

o120
120 ¢
1200
1200
1200
L1200
120
120
120

Age (Days)
Actual Est.
120
1200
o120
L1200
120
1200

120
2120
1200 -
27120

115

‘98
lOO :
o114
109
lOS]ln
112
;’93_ﬂ
117

113
99
106 -
113 -
113 .

106 -
1106
11067
:‘.‘; 106 . 'j‘j

C-1e2.
162
o le2

162

162
162

162
162"
162
1162

?1162ﬁ
162
;?162~;Q
162

162

Actugl Est

: 5162‘
162 .
<162

-lSTJA.
L1320
154
1152
'164v'j3
148 .
136ﬁgTﬁi
1427
© 163

©148 00
134
148 ¢
148
155
134
141 0.
148 -
'l482¥fg
1627

197
197
2197
197
o7

197

197

197

0197
197

197
197
197
197,
;lgji{"

{ig7f5

Actual Esthﬂ{ngs,,,;
181
165 :

181

177
178

ELIEE

183
162
183
176 .t
176 -

1Vi43f77ffﬁﬂ“” B
176iﬁjﬁr;ngy,¢_

169
197

*ﬁf— No measurements are. avallable for thls age e e

197




-f13 percent more males and 9 percent more females”were aged t?r

jcorrectly by 11near regreSSJ-On than by mean 1ength tables

TFff(Table XV) ]EStatistlcal tests to determlne 1f the accuracy

':fiof the regress1on 1s s1gn1f1cantly greater are not ava11ab1e;?i

"*vAn addltlonal advantage of the llnear regress;on method 1s

;fffthat only the most recently emerged feather needs to be g‘ffIL
;ffimeasured rather than all feathers as 1n the mean prlmary

.f;xfeather length table




TABLE XV

CORRECT AND INCORRECT AGE ESTIMATES OF KNOWN-AGE RIO GRANDE
e TURKEY POULTS USING: ‘MEAN LENGTH TABLE
Do AND LINEAR REGRESSION _5i

oof
Poults'i*

Mean Length Table Estlmate 'Qggf" PR »,Llnear Regres51on Estlmate-”

fNumber Poults ‘Correct - Incorrect o Number Poults . Correct - Incorrectn i

B Tested Estlmates _Eet;mates,ernfR,t Tested ff Estlmates Estlmatesfj"

HTMaiéé;iwgf“
' Females -

© Totals . o




The prlmary ob]ectlve of thls study was to develop a
:,_technlque for uslng prlmary feather length to age RlO Grande5fif

"turkey poults The data were analyzed us1ng 11near regres-‘“f

:‘s1on and mean prlmary feather length tables ’ Results of ,av;iff

bh[Students t- tests show that of the two methods, poults COUld:?fv

ffibe aged most accurately us1ng the 11near regress;on model

‘.fbelow

LA

& .

:’festlmated age in days ~:.¢“f*«nif

> K> )
uh'

l# estlmated age 1n days when X1 O:rl"r

.?dSlopezofﬁthe_regression'iinefsf‘ . »g\‘
;X:‘gflength (mm) of most recently emerged prlmary

-h feather

I developed a table of general characterlstlcs Wlth
"¢;wh1ch Rlo Grande turkey poults could be aged 1f the prlmary f”
"feathers could not be measured Comparlng the mean length

Lf7©f prlmary feathers of Eastern and RlO Grande w1ld turkey

e'p@ults by Studentsbt-test showed aastatlstlcally 51gn1f1cantff-ﬁ

‘51 .



dlfference '(VP> ( 0 10)

From thrs study 1t can be concluded that the age of
"Rlo Grande w1ld turkey poults can be estlmated by us1ng the N

d»_lrnear regre551on model shown above If the most recently ;ﬂf;

ftjemerged prlmary feather cannot be measured the poult can'be f~r

‘vt'placed in broad age classes based on 1ts general plumage andff;

”’f.body characterlstlcs | Character;stlcs for Eastern wrld tur—:g

‘fﬁkey poults cannot be used to estlmate the age of RlO Grande ;g

'.Wlld turkey poults.. ”1ih"fﬂ
Future workers should attempt to randomrze and enlarge:i}

'7(;the sample,: Regular measurlng PerlOdS are nOt a“necess1ty
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