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| NTRODUCTI ON TO THE SYMPCSI UM

C. W Watson
U S. Fish and WIldlife Service
Chai rman, Forest Gane Conmittee

In behal f of our Forest Gane Research Conmttee and particularly expres-
sing the sentinents of our hard-working Turkey Sub-committee, | welcome you
to this neeting. W are glad to see you. W appreciate your comng here to
take part in our discussions. W hope that this first turkey neeting wll
lead to actions which will benefit us all in better management of that prem er
game animal - the wild turkey.

And now let me briefly describe the activities of the Forest Game Research
Commttee for those of you who nmay be unacquainted with it. The Committee was
set up by the Southeastern Section of the Wldlife Society. It has been active
about four years. It is a |oosely-organized committee of about 25 nenbers rep-
resenting state fish and gane departnents, the U S. Forest Service, the Soi
Conservation Service, the tinber industry, the universities, the Wldlife Mn-
agenent Institute, the U S. Fish and Wldlife Service, etc., in this region.
This region involves 12 states. However, as in the case of this turkey neet-
ing, we welcome the interest of all states. W work through small sub-
commi ttees organi zed for action on specific problens.

Qur first such sub-commttee pronoted the Cooperative Deer D sease pro-
ject in which eleven of our states contract with the University of Georgia to
do research in this field.

However, our main interest has been in studies of tinber nanagement as it
affects forest game, particularly deer, squirrels, and turkeys. Severa
studies of a fundamental character have been set up. In these the chief prob-
lems at the nonent appear to be the censusing of game aninmals and the eval u-
ation of forage resources, especially deer browse analysis. Both the South-
ern and the Southeastern Forest Experinment Stations are cooperating in these

progr ans.

And now let us turn to the activity which is to us here the nost inpor-
tant of all - the wild turkey problems. This meeting is really the conse-
quence of the high interest of a group which nakes up our Turkey Sub-
commttee - Don Strode, Chairnan; \Wyne Bailey (W Va.); Fred Hardy (Ky.);
Gene Knoder (Chio); and Sam Shaw (Forest Service). This group formed a tight
little action conmttee, which, because of |ocation, could convene frequently.
They worked hard and did a good job. W all felt that the wild turkey de-
served special consideration. Aso, we felt that this nmeeting should enbrace
all turkey workers regardl ess of regional bounds.
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FRI DAY- - FEBRUARY 13

Program Chai rman For The Day: R WAYNE BAI LEY
Conservation Conm ssion of West Virginia

STATUS AND DI STRI BUTI ON

Session Chairman: HENRY S. MOSBY
Wldlife Unit, Virginia Polytechnic Institute

GENERAL STATUS OF THE W LD TURKEY AND I TS MANAGEMENT
IN THE UNI TED STATES, 1958

Henry S. Moshy
Wldlife Unit, Biology Dept.
Virginia Polytechnic Institute
Bl acksburg, Virginia

About a decade ago, Walker (1949) and Msby (1949) summarized the
status of the wild turkey in the United States; pertinent literature up to
1949 is cited in these two papers. In the period between 1948 and 1958
rather dramatic changes have occurred in the status of America's |argest
gane bird throughout much of the United States. Perhaps the most im
portant changes have been the reestablishment of the wild turkey as a
hunting species in several states within its ancestral range and its suc-
cessful introduction--including its establishment as hunting species--in
some states beyond its historical range. These devel opments have focused
attention upon the nanagement possibilities of the wild turkey as a sport-
ing species in areas where twenty years ago it was thought that the bird
was doomed to extirpation. This Synposium affords concrete evidence of
such interest in the potentialities of this species. So far as the witer
Is aware, this is the first nation-w de synposium which has been concerned
with the status, problems and nanagenent of a single gane species.

The purpose of this paper is to outline the general status of the
wild turkey and its management throughout the United States. |t is hoped
that this presentation will serve as a general introduction for |ater
papers and di scussions of this Synposium

In order to secure the reconnai ssance information here presented, a
questionnaire was sent to selected individuals in each of the 48 states and

Rel ease No. 59-6 of the Virginia Cooperative Wldlife Research Unit,
Virginia Conm ssion of Game and Inland Fisheries, Virginia Polytechnic
Institute, WIldlife Minagement Institute and Fish and Wldlife Service

(US.D1.), cooperating



usabl e data were received from 46 of these states. ° The witer is well

aware of the inadequacies and fallacies of "mail order research"; however,

it is thought that the information obtained from these questionnaires is
adequate for a general introduction to the najor problens and management op-
portunities of the wild turkey throughout the United States. It is recog-

ni zed that questionnaires are subject to wide interpretation and the witer,
not the correspondents, must assume responsibility for the analysis presented
here. Fortunately, nore conplete information will be presented for several
states in papers and discussions inmediately following this presentation.

DI STRI BUTI ON AND ABUNDANCE

Figure 1 presents the general distribution and relative abundance of
the five races of wild turkey in the United States as of 1958. It is re-
grettable that data were not available for Cklahoma and North Dakota. It is
obvious fromthis map that the distribution and rel ative abundance of the
wild turkey is shown on a county basis for some states and on a survey basis
for other states. Despite this handicap, a conparison of the information in
Figure 1 with simlar data collected in 1937 (Msby, 1937) and again in 1948
(Wl ker, 1949 and Mbsby, 1949)reveal s several definite changes for the bet-
ter in the last two decades. Anong the nore outstanding inprovenents are:
(1) the northern expansion of the Eastern WId Turkey in northern Pennsyl -
vania and its reintroduction--as a huntable species--in New York; (2) the
increase in occupied habitat and in nunbers of both the Eastern and Fl orida
WId Turkey in the Qulf States; (3) the northern expansion of internmedia in
Texas (4) the outstanding gains registered by merriam in New Mexico
Arizona and Col orado and (5) the establishment of merriam beyond its ances-
tral range in South Dakota, Wom ng and Montana, The witer nade no effort
to assenble information on the probable causes of these inprovenents as
these points will be discussed in |ater papers presented at this Synmposium

Table 1 lists the information available regarding the estimated wld
turkey population present in each of the 37 states now supporting a stock of
this bird. In addition, this table presents the 1958 hunting harvest taken
in 20 states having a |egal hunting season and the general trend of hunting
harvest in each of these states. It is of interest to note that the hunting
harvest is reported to be increasing in 11 states, static in 6 states, de-
creasing in 1 state and undetermned in the remaining 2 states. O course,
17 of the states reporting a wild turkey population did not have a | egal
hunting season in 1958.

2 It is a real pleasure to acknow edge indebtedness to the follow ng indi-
viduals for the information presented: Aa., Jr. R Davis; Ari., R A
Jantzen; Ark., H E Aexander; Calif., Ben Gading; Cole., M L. Burget;
Conn., A L. Lamson; Del., J. L. Harnec; Fla., E. B. Chanberlain; G.,

G C More; ldaho, L. I. Mhler; IIl., J. C Clhoun; Ind., J. M Allen;
| owa, Paul Leaverton, Kan., Dave Col eman; Ky., F. C. Hardy; La., J. D,
Newsom Maine, W R DeGarmo; MI., E A, Vaughn; Mass., W G Shel don;
Mch., Vie Janson; Mnn., D. H Leden; Mss., B. C Johnson; M., J. B
Lewis; Mnt., R L. Eng; Neb., Phil Agee; Nev., J. C Geenley;, NH,

H R Siegler; NJ., L. G MicNsnmara; N M, Levon Lee; N Y., Charles
Mason; N C., D. J. Hankla; Cnhio, Eugene Knoder; Ore., |. D. Luman; Penn.,
H A Roberts; R I., T. J. Wight; S. C, H L. Holbrook; S. D Wndell
Bever; Tenn., Harold \Warvel; Texas, E. A Wil ker and staff; Uah, C M

G eenhal gh; Vernont, G W Davis; Va., Jack Gwnn; \Wash., Raleigh Mreland;
W Va., \Wayne Bailey; Wse., J. R Smith and Woning, Robert Qustafson.
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TABLE 1

ESTI MATED W LD TURKEY POPULATI ON AND HUNTI NG HARVEST
IN 37 STATES OF THE UNI TED STATES, 1958

- ——e——— p —we -

= =
Est. Hunting Season Kill Hunting Kill Status
Pop. Gobbler Any None Inc. Static  Dec. Undet,
Alabama 54,760 5,122 e X
Arizona 16,000 727 X
Arkansas 4,000 Lol s X
California 2,000 X
. Colorado 8,000 343 XL
Florida 50,000 17,100 X
Georgia 40,000 5,000 X
I1linois 400 X
Indiana ] X
Kansas 114 X
Kentucky 1,500 X
Louisiana 5. 000% 80 X
Maryland 2,000 511 X
Massachusetts 200 X
Michigan 800 X
Minnesota 15 X
Mississippi 20,000 o7k X
Missouri 4,000 X
Montana 2,000 90 X
Nebraska 400 X
New Mexico 25,000 1,300 X
New York 2,500 X
North Carolina 15,000 3,294 X
North Dakota TS ?
Ohio 200 X
Oregon 200 X
Pennsylvania 40,000 16,156 X
South Carolina 18,000 3,000 X
South Dakota 5,000 550 X
Tennessee 2,500 7T X
Texas 100,000 7,500 X
Utah 200 X
Vermont 10 X
Virginia 20,000 2,060 X
West Virginia 10,000 1,113 X
Wisconsin 1,000 X
Wyoming 10,000 393 X
Total 467,809 20,508 45,903 17 11 6 1 2

37 states 8 states 12 states states states states state states

# kstimate by H. S. Mosby, based on Bick (L9477) .
* From Fish and Wildlife Service (1958) for year 1956.




RECENT CHANGES | N STATUS OF THE EASTERN AND FLORI DA WLD TURKEY

Tabl e 2 sunmmarizes data on the Eastern and Florida WIld Turkeys collected
inthe late 1940's with simlar information for the year 1956. The nost out-
standing fact indicated in this table is the 127 per cent increase in the
over-all population during this time--froman estimated popul ation of
129,373 in the late 1940's to 293,937 turkeys in 1956. During the same period
of time the harvest increased from24,194 to 48,034, an increase of 98 per cent.
States reporting the nost outstanding gains are A abama, Georgia, M ssissipp
and Pennsylvania, followed closely by Florida and South Carolina. Unfor-
tunately, the turkey decreased in numbers in Arkansas, Mssouri and Virginia
during this decade.

STATUS OF RESTOCKI NG PROGRAMS

In recent years, considerable attention has been devoted anew to wld
turkey stocking, using both captivity-reared and wild trapped stock. Sane
states have attained al most phenomenal success but other stocking endeavors
have been less fruitful. Thirty-one states report current, immediate past or
i medi ate future plans for a turkey stocking program Table 3 gives the type,
objective and results of these prograns as reported by the 31 states. In
general, the objective of the stocking programin nost states is to establish
or reestablish the turkey in unoccupied habitat. Four states use stocking to
augnent the hunting harvest and three use this technique to bolster a declin-
ing population. Table 4 presents further details on these stocking prograns,
i ncluding the approxi mate nunber of turkeys used annually in each state. It
Is the witer's interpretation of the data shown in Tables 3 and 4 that the
use of wld-trapped stock has generally resulted in a more successful stock-
ing programand that the use of captivity-reared stock has been |ess pro-
ductive of results. A nunber of correspondents have expressed the same view-
many of themwth strong conviction

STATUS OF HUNTI NG REGULATI ONS

The influence of hunting regulations on the welfare of the wild turkey
Is a controversial subject; it will be nmore thoroughly discussed in a |ater
paper at this Synposium Twenty states have a wild turkey hunting season in
1958; eight states permt the taking of gobblers only and twel ve states
authorize the taking of any sex or age turkey. Table 5 gives the estimted
popul ation, estimated hunting harvest and the percentage of the popul ation
renoved by hunting in these 20 states. In the eight "gobbler only" states
the 1956 popul ation estimte was 216,260 turkeys, the harvest was 17,696 birds
with an 8.2 per cent renoval. In the 12 "any turkey" states, the estinated
popul ation was about the sane (230, 000 but the harvest was 45,903 turkeys,
on an average of 20 per cent harvest. It is of interest to note that the
turkey kill in each of two "any turkey" states (Florida and Pennsylvani a)
was approximately equal to the total kill of all eight of the "gobbler
only" states.

STATUS OF STATE W LD TURKEY RESEARCH MANAGEMENT PROGRAMS

Few, if any, states have |and managenent prograns devoted entirely to en-
couraging the wild turkey. Mst |and management prograns are nornally "shot-
gun" programs designed to benefit all forest game species present on the area
Simlarly, conparatively few states have full-tinme personnel working ex-
elusively on the wild turkey. Generally, personnel assignnents include nore

-5-



TABLE 2

CHANGE | N STATUS OF EASTERN AND FLORI DA W LD TURKEYS
IN THE DECADE PRIOR TO 1956

Status in 19E0's* Status in 1956%* Per cent

Year Estimated Estimated increase/decrease
pop.  kill POop. kill of population

Alabama 1941 13,487 3,200 50,963 5,122 +277
Arizona
Arkansas 1946 10,000 NOS# 9,000 31k - 10
Florida 1948 26,854 3,800 50,000 16,000 ¢ 86
Georgia 1948 5,000 1,000 24,000 3,000 4380
I1linois 400 NOS
Indiana 75 NOS
Kansas 114 NOS
Kentucky 1947 1,000 NOS
Louisiana 1946 1,500 400 2,000 75 + 32
Maryland 1947 90 25 7,500 __120 ?
Massachusetis - 200  NOS
Michigan 800  NOS
Minnesota _ 75 NOS
Mississippi 1943 4,040 NOS 15,000 1,000 4209
Missouri 1947 3,289 NOS 3,100 _ NOS. - b
New York 2,500 NOS
North Carolina 1948 10,000 3,000 15,000 2,500 + 50
Ohio 200 ~ -
Oklahoma 1945 225 NOS No data
Oregon _ .
Pennsylvania 1946 12,000 3,772 70,000 14,481 4483
Rhode Island B
South Carolina 1948 10,000 2,500 18,000 1,000 + 80
Tennessee 1947 5,000 NOS 7,500 “T5 + 50
Texas 1945 100 NOS No Eastern Turkeys <100
Vermont 10 NOS
Virginia 1048 20,000 6,067 6,000 2,470 - 70
West Virginia 1945 5,988 430 10,500 1,247 + 75
Wisconsin 1,000 NOS
Total 129,373 24,194 293,937 148,034 127

* Data from Mosby (1949:348).

** Data from Fish and Wildlife Service (1958).
# NOS - No open season.

## Estimate by HSM.




TABLE 3

TYPE, OBJECTIVE AND RESULTS OF WLD TURKEY STOCKI NG PROGRAMS

IN THE UNI TED STATES, 1958

Type of
stock used

Reared Trapped

Objective of stocking
Increase Bolster

DPODp.

Rees-
tablish

kill

— e ar—

Status
Succ . Ql.les e
undet,

Alabama

Arkansas

Colorado

Connecticut

o |

Floride

Georgia

Illinois

Kentucky

Louisiana

Maryland

] NJNL b H1 H*N ~

&

Minnesota

N)NI Nb'ﬂb'q M1 >\11>¢

| HNNL‘J:I

Mississippi

lMissouri

Montana

Nevada

New York

North Caroline

Ohio

Oklahoma

xﬂ AuﬁxmeNMMxNMN >

HHNWHINH HLH = I |3 ] B B o] li 4

Pennsylvania

b

™

Rhode Island

>ﬂ>$><>ﬁ >

54

South Carolins

South Dakota

Tennessee

Texas

|

Utsah

Virginia

P

]

Washington

West Virginia

l-3|| b b NNNLN b |

Wiscons

Under Inveatigation

B N&HN%MMJ ﬂﬂxﬂ ?JMM

= B B >¢><>ﬁ><>«b«>d><

X

* T indicates trapped stock; R indicates captivity reared.
¥% Plan to secure turkeys from Arizona in 1959.

# Geme farm produced turkeys used only in 1958.
## Plan importation of wild trapped birds from New Mexico.



TABLE 4

STATUS OF WLD TURKEY STOCKI NG PROGRAMVS
IN 39 STATES OF UNI TED STATES, 1958

Type of stock Approximate No. Comments
used used annually

Trapped Reared Trapped Reared
Alabama X X 30 1,100
Arizona (X)* Trading turkeys with Utah and Nevada
Arkansas X X 30 700
California Previous stocking being investigated
Colorado X 123
Connecticut X 30
Florida X 200
Georgia X X 40 750 Only trapped showing success
Illinois (X) X 1,000 Wild turkeys to be used 1959
Indiana X From our stock in future
Kentucky X X 40 600 Propagation discontinued 1958
Louisiana X [
Maryland X X - 1,500 Occasional wild gobblers trapped
Massachusetts (X) Plan trapping soon
Michigan (X) Stocking under observation
Minnesota X L0 Stocked 1957
Mississippi X 90
Missouri X 32
Montana X 150
Nevada (X) 25 Wild turkeys from Arizona
New Mexico (X) Stocking completed
New York X X 50 550
North Carolina X 52
Ohio X X 15 Game farm stock abandoned
Pennsylvania X X 27 5,000
Rhode Island X 40 Stocked 1958
South Carolina X 65
South Dakota X 130
Tennessee & 17
Texas X 312 intermedia only
Utah E4d 10
Virginis - X X 5 . 1,200 Plan trapping 50 annually
Washington (%) Anticipated from New Mexico
West Virginia X (X) 9 ? Geme farm stock used 1958 only
Wisconsin (X) Currently being investigated
Wyoming X 30 Trap intermittently
Total 2l 13 1,533 12,535

plus 6 plus 3
recent recent
programs programs

*(X) indicates program has been used recently or have definite plans for use in
immediate future.



TABLE 5

ANNUAL W LD TURKEY KILL BY TYPE OF HUNTI NG RESTRI CTI ON, 1956

CGobbl er only season

Any turkey season

Est. % Est. %

Pop. Kill killed POP. Kill killed
Al abana 54,760 2,315 4.2
Arizona 18, 000 727 4.0
Arkansas 4,000 461 11.5
Col or ado 8, 000 343 4,3
Flori da 50,000 17,100 34. 2
Georgla 2. 0004 75 40,000 5000+  12.5
Coui St ana 30
Maryl and 20. 000 974 4.9 2,000 511 25.5
M ssi ssi ppi
Mbnt ana 2,000 90 4.5
New Mexi co 15,000 3,294 25,000 1.800 7.2
North Carolina 22.
Pennsyl vani a 18, 000 3,000 16. 7 40,000 16,156 40.4
South Carolina
Sout h Dakot a 2,500 5,000 550 11.0
[ENNESSEE a4 3.1
Texas 100, 000 7,500 7.5
Virginia 20, 000 2, 060 10. 3
West Virginia 10, 000 1,173 11.7
\WWonmi ng 10, 000 393 3.9
Tot al 216, 260 17, 696 8.2 230,000 45,903 20.0

! Data fromFish and Widlife Service (1958).

* Gobblers only in northern Georgia.
# Author estimate (based on Bick (1947)).



TABLE 6

PERSONNEL ASSI GNVENT AND FI NANCI AL SUPPORT OF W LD TURKEY PROGRAM
IN THE UNITED STATES, 1958

States not listed report no official wld turkey

resear ch- managenent program

No. of personnel Division of program Est. cost of
Full time Part tine % % turkey program
Research Mynt./Dev.
Al abama 3 30 70 50, 000
Arizona 12 50 50 6, 000
Arkansas 3 10 90 25 000
California 1 - - -- neg.
Col orado 3 50 50 13,000
Florida 3 o0 50 5,000
[T11nols /J 25 75 1,000
Kent ucky 6 20 80 20, 000
Loul sl ana 0 100 1,500
Mar vyl and 3 90 18,000
M chi gan 2 95 5 2,000
M nnesot a 1 25 15 200
M ssi ssi ppi 2 20 80 30, 305
M ssour | 2 25 75 60, 000
Mont ana ? 10 90 Z,000
New Mexico [ U 100 Z 500
New Yor k 4 90 10 15, 000
North Carollna 1 0 100 Z, 000
anio 5 90 10 4,000
&kl ahona 1* 2 50 50 3,500
Pennsyl vani a 1 10 90 !
South Carolina 3 5 95 14,000
Sout h Dakot a 2 50 50 1,100
Tennessee 2 U 10U 1,000
Texas 3 10 90 14,430
Virginia 2 2 98 23. 000
Vashi ngt on 1 0 10 neg.
West Virginia 14 25 75 50, 000
Wsconsin 3 35 ) 5,000
Wom ng 1 85 15 8, 400
Tot al / Aver age 7 85 % 66% 377,935
24 states 29 states

* (raduate student on turkey research program

-10



than one wildlife species. Table 6 indicates the personnel assignment and
financial support of the wild turkey management programin 30 states with an
official wild turkey program It will be noted that 7 individuals are as-
signed full-tine and 85 individuals have part-tine assignnents in these 30
prograns. In all 30 states, the tine assignment is about 36 per cent devoted
to research and 66 per cent to nanagenment. These 30 states report that
$377,935 was allotted to the wild turkey research, stocking and habitat im
provenent projects in the United States in 1958.
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THE PRESENT STATUS OF THE WLD TURKEY I N NEW MEXI CO

Levon Lee
New Mexi co Departnent of Game and Fish

O the three species of the wild turkey present in New Mexico at this
tine, the Merriamis by far the nmost inportant. It occupies approxi mately
nine-tenths of the turkey range, the other one-tenth being shared by the
Rio Gande and the Mexican turkeys. There is little sharing of a common
range anong these subspecies, although it does occur to a very limted ex-
tent between the Merriamand the Rio Gande in the northeastern quarter of
New Mexico. The Merriamis the largest of our wild turkeys, followed by the
Mexi can strain which is slightly larger than the Rio G ande.

The Merriam turkey was |ong thought to be the only subspecies present in
the state. Considerable evidence exists, however, that the Rio Grande strain
was present up to about 50 or 75 years ago in the northeastern stream courses
al ong the New Mexi co- Gkl ahoma and New Mexi co- Texas boundaries. The turkeys
were extermnated in the days of the squatters and snall |andholders in the
rolling plains district of this country. These small hol dings have since
been absorbed by large cattle ranches.



About 1951, runors began to come in fromthe ranchers in the area that
sone of them had sandhill turkeys, as they call them "Sandhill" is the
word since this country is largely a sandy, grassy land with trees found
only along watercourses or around ranch headquarters. Big bluestemis the
domnant grass in the sandhills. Scrub oak and mesquite conprise the bul k
of the woody vegetation. Al ong the streans there are cottonwods, hackberry
and willow.

The Rio Grande turkeys have steadily increased their range here in New
Mexi co and continue to progress along a wider front each year. Ranchers wel-
come them enthusiastically and protect and foster their increase in every way
possible. Practically no domestic turkeys are raised in this area and, pro-
vided climate remains suitable, the Ro Gande turkey will remain a permanent
resident of this state.

The other turkey, our rarest one, is the Mexican turkey, native to the
Sierra Madre of Mexico and the extreme southwestern corner of New Mexi co.
Apparently the only records of the Mexican turkey in the United States are
fromthe Animas and Peloncillo Muntains, the nost recent record being a hen
collected in My of 1957

The capture of this bird was in itself a strange occurrence. A rancher,
M. Laddie Pendl eton, whose headquarters are three airline nmles north of the
Mexi can boundary fence, had a domestic tomturkey, the sole domestic turkey
he possessed. During May of 1957 he noticed that a wild hen had showed up at
his place and attenpted to mate with the donmestic tom M. Pendl eton was able
to capture this hen against a net fence, although she was in perfect physica
condition and in no way incapable of flying or running. M. Pendl eton nade
this collection at the request of the New Mexico Departnment of Game and Fish.

The bird was brought alive to Santa Fe whereupon the witer, anong
others, found it was alnost certainly referrable to the Mexican strain known
as Gould's turkey. The bird was electrocuted and the specinen was sent to
Dr. A Starker Leopold of the University of California with the request that
he conpare it with known skins of mexicana and confirmthe identification.
Th;s he did and the skin is now part of the collection of the University of
California.

The U S. Fish and Wldlife Service was informed of this record of the
Mexi can strain in New Mexico. M. John W Aldrich, chief of that service's
Section of Distribution of Birds and Mammals, wote to the New Mexico game
departnent as foll ows:

"Mel eagris gal | opavo nexicana was described by J. Z Gould (1856) in
the Proc. of the Zool. Soc. of London, vol. 24, pp. 61-63. Since this
original description may not be readily available to you | amenclosing a
copy of the description of this subspecies which we prepared sone years ago
for a nonograph on the wild turkey which has not yet been published. It
shoul d be noted that this Gould's turkey, although having the characters of
white feather tipping is distinct fromthe Mexican turkey of central Mexico,
whi ch al though al so having the white feather tipped character is smaller and
somewhat different in color of body plumage. This northern Sierra Madre race
is large like the Merriams turkey. It would be interesting to know just how
extensive a range the Could's turkey does occupy in southwestern New Mexico
and southeastern Arizona."
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For those interested in this description of the Gould s turkey, it is
reproduced at the end of this paper

The area in which the Mexican turkey is found is conprised of two
north-south nountain ranges. The nost easterly of them the Animas, is a
group of granitic upthrusts surrounded by desert plains and connected on
the south by a | ow pass with the Espuel as Range of the Sierra Madre of Mexico
The vegetation in the high valleys and canyons is largely characterized by
m xed conifers and hardwoods, the hardwoods being a bewi ldering variety of
oaks with Quercus grisea and arizonica as the dom nant species. The higher
ridges of the range, which attains the nodest elevation of 8,519 feet, are
covered principally with Pinus |Ieiophylla, the Chihuahuan pine, with snaller
pat ches of Douglas fir, Pseudotsuga taxifolia, white fir, Abies concolor, and
Arizona cypress, Cupressus arizonica. There are no pernmanent streans on the
mount ai n, al though waterholes 1n the canyon bottoms and numerous springs pro-
vide water. There are also quite a few stock-waterings in the formof either
open tanks or windmlls.

This mountain has an understory of dense growth of madrofio, Arbutus
arizonica. In many places the growth is so rank that it is inpenetrable to
alT except the smallest animals. Mile deer, Sonoran fantail deer, black
bear and javelina are abundant in both the Aninmas and the Pel oncill os.

The Peloncillo Muntains, which parallel the Animas on the west, are
significantly different fromthe Aninmas in topography and, in nany cases,
also in plant life. They are of a faulted |inestone in deep-bedded |ayers
and are not so steep or precipitous as the slopes of the Animas. The highest
portion of the Peloncillos is quite low, reaching only to 6,715 feet. The
vegetation here is of mxed stands of hardwoods, chiefly oaks and sycanores,
along the stream courses and m xed stands of Chi huahuan pine and Apache pine,
Pi nus apacheca, higher up.

There are several small permanent streams, although their flow is usually
smal| except in times of heavy rains. Plenty of surface water is available
for the turkeys present in these mountains. Qher game species here are the
bl ack bear, mule deer, Sonoran fantail deer, javelina, Arizona gray squirrel
and a nunber of upland species such as Mearns', scaled and Ganbel's quail
band-tailed pigeons, and anong the doves, the nourning, white-w nged, ground
and Inca doves.

The western portion of the Peloncillos extends into Arizona. It is
possible that further investigation will find the Mexican turkey present also
In southeastern Arizona

The Merriam turkey, which is found throughout nmost of New Mexico, occurs
in many varying types of habitat. Al of the areas, however, are character-
i zed by ponderosa pine, with two exceptions. In fact, except for these two
cases, the Merriamturkey range could be said to be confined to the ponderosa
pine belt in the various nountain ranges. The two exceptions are the
Quadal upe Mountains lying in the extreme southeastern part of the state and
extending into Texas, and the Chuska Muntains in the northwestern corner
where turkeys do at tines inhabit the pifion-juniper belt on the |ower eleva-
tions of the mountains. In a few other ranges turkeys may travel through a
pi fion-j uni per area, but they usually move on through to the preferred pon-
derosa belt.
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Pifion, Pinus edulis and strobofornis, provides an of the great
sources of food for turkeys as well as for other game. It also constitutes
an inmportant food for man. Unfortunately, the pifion does not fruit every
year. Large crops occur on the average of once in every seven years, and
fair crops about every three to five years.

Fromthe central part of the state southward is found the alligator-bark
juni per, Juniperus pachyphloea, which is an inportant reservoir of food for
all species of gane, particularly turkeys. Pine mast, juniper berries, grass
heads and various wild berries such as kinnikinnick, Arctostaphylos uva-ursi,
formthe major diet of the Merriamturkey in this state. As much as three-
fourths of a quart of the pannicles O grama grass have been taken froma
mature Merriam gobbler. These tall grasses, when not overgrazed, provide the
ace-in-the-hole for turkeys during periods of intense cold or heavy snowfall
The tall grasses sonmetimes extend above the snow and allow the Merriamto wn-
ter at high elevations and under extreme weather conditions. The Merriam has
a considerable vertical mgration, being found in the sumer clear to tinber-
line in the northern rmountains

Al though census nethods are inadequate, the nunber of turkeys now present
in New Mexico is estimated to be from 25,000 to somewhat in excess of 30,000
At present, turkeys are on the increase and are gradual |y becom ng nore num
erous on all suitable ranges, though they are subject to cyclic declines.

Through trapping of wild stock, restoration of turkeys has been accom
plished in all rmountains from which they had been exterm nated. No pen-
rai sed stock has ever been used in restoration measures in New Mexico. Qur
efforts have rather been towards the capture of wild stock by the pole trap,
cannon net or drop net. Over 500 wild-trapped turkeys have been taken by
these nmeans and distributed, either to other states through exchanges or to
suitable areas within New Mexico. Turkey flocks now present in Wom ng
South Dakota, North Dakota and Texas are derived, at least in part, fromtur-
keys provi ded from New Mexico through exchanges

W know nothing of the diet of the Mexican turkey since no food habits
studi es have been conducted on this subspecies, insofar as known. W have
a very sparse know edge of the diet of the Ro Grande turkey in northeastern
New Mexico. They have been seen to feed on the heads of tall bunch grasses
but, other than that, we know very little about their diet. Hackberries,
wild grapes, sumac and mesquite beans are found al ong the watercourses which
they inhabit and it is likely that they take considerable quantities of these

food itens.

Predation on turkeys in New Mexico is chiefly by the golden eagle, the
coyote and the bobcat. The bobcat is known to seek a turkey dinner avidly,
but there is no substantial evidence that bobcats constitute a critically
limting factor upon the wild turkey. Coyotes have been seen to attack and
kill turkeys and to seize and swallow young birds unable to fly. Again, how
ever, there is no evidence that they critically limt turkey numbers. Although
gol den eagl es have been seen killing turkeys, predation fromthis source evi-
dently does not seriously affect turkey popul ations.

The average kill during the hunting seasons runs about 2,000 birds.
Consi dering the fact that New Mexico's turkey popul ation exceeds 25,000,
this is certainly a nodest harvest of a bird with the reproductive capacity
of the wild turkey. The Rio Gande turkey lives largely on privately owned
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land and is subject to but limted hunting, usually only by the |andowner and
his invited guests. The rest of the turkey range is primarily forest, BLM
or state-leased land with the principal range being on forest |and where,

of course, unlimted nunbers of public hunters may seek turkey.

Turkeys are classified by aw as big ganme in New Mexico and they may be
taken only with a big gane |icense which also allows the taking of deer and
bear. Turkeys may be taken with either shotgun or full-patched bullets
There has been only one season held on the Mexican turkey for many years and
very few of themwere taken. The two mountain ranges they inhabit are renote
and largely inaccessible. On the other hand, there has been no genera
closed season on Merriams turkeys since the first Wrld War. Turkeys are
mai ntai ning their nunmbers throughout their range and there appears reason to
bel i eve that New Mexico can | ook forward to many years of hunting of this
fine gane species.

GOULD TURKEY
Mel eagris gal |l opavo mexi cana Goul d

Mel eagri s mexicana Gould (1856: 61). Mexico [= Bolanos, Jalisco, Mexico
(see Nelson 1900: 122)]. Type in British Miseum

Adult Male
(From a specinen taken El Salto, Durango.)
Simlar to Meleagris gallopavo silvestris, but paler, and, as in
osceola, and internedia, more highly glossed with greenish and reddish
gol den reflections, less purplish bronzy.

Lower back and runp with reddish and greenish-gol den nmetallic
reflections as silvestris osceola rather than bluish black, as in
gal | opavo and nerriam.

Tips of tail feathers and upper tail-coverts very light, alnost
pure white.

Secondaries as in nerriam, with darker bars and nmottling,
broader white margins, |less rusty and higher metallic gloss.

Tai|l feathers nmore dusky and less evenly barred, nore marbled
and speckled as in gall opavo.

Size large, particularly the legs, which are especially Iong.

Measurements (5 speci mens from Chi huahua and Durango).--W ng,
513-545 (Average 528.2) mm; tail, 380-437 (412.2); culmen fromcere,
38.41. (39.7); tarsus, 170-182 (173.8); mddle toe without claw, 84-93.5
(87.7); length of spur, 13.5-17.5 (16.1); greatest diameter of spur,
11-13 (12).

Adult Fermale
(Chiefly froma July specimen taken at El Salto, Durango.)
Simlar to Meleagris gallopavo silvestris, but differs chiefly
in the generally lighter and nore grayish or olivaceous, |ess purplish bronzy,
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coloration and whitish tips to body and tail feathers and upper and under
tail-coverts.

This is the palest of the races, even exceeding internedia in this
respect and differing chiefly fromthat race in the much lighter tips of

tail and coverts.

Body feathers and w ng-coverts with conceal ed portions clove brown
as in silvestris rather than fuscous black as in gallopavo and nerriani.

Tips of tail feathers and upper tail-coverts very light, alnost
pure white

Brown barring and mottling of tail feathers and upper tail-coverts
paler than in silvestrisand netallic spot on black area of latera
rectrices distinct.

Secondaries broadly edged with white, but practically lacking in
rusty coloration and metallic gloss; dark bars pale.

Measurenents (7 specimens from Chi huahua and Durango). -- W ng,
402-436 (419.6); tail, 318-362 (334.9); culmen fromcere, 33.5-35 (34.4);
tarsus, 132-139.5 (134.5); niddle toe without claw, 68-73 (70.1).

Distribution.--In nountain pine forests of the Sierra Madre
Cccidental.  North to: southwestern New Mexico (San Luis Muntains on the
Mexi can boundary), southward along the east slopes of the Sierra Mdre
in Chihuahua (Colonia Garcia), Durango (El Salto) and Zacatecas (Fresnillo
and Val parai so Muntains) to northern Jalisco (Bol afios).

Remar ks . - - Al t hough no speci nens have been seen fromthe east
sl opes of the Sierra Madre between northeastern Chi huahua and sout hern
Durango, because of the simlarity of the birds of those two areas, it is
probabl e that the Gould Turkey occupied an unbroken range there fromthe
northern border of Mexico south to Jalisco. Specimens of this race have not
been seen fromdefinitely within the borders of the United States, but there
is an adult male in the U S. National Miseum collection taken by Mearns in
the San Luis Muntains on the boundary |ine between Mexico and New Mexi co.
Fromthis it is logical to presune that the Gould Turkey formerly ranged
northward in the continuous nmountain range which crosses the border into
sout hwestern New Mexico. According to Ligon, the original turkey stock
has been entirely elimnated fromthis area, as well as from southeastern
Arizona, so that the race probably does not now enter the United States.

| follow Nelson (1900: 122) in applying the name mexicana to the
northwestern Mexican race, rather than relegating it to the synonyny of
gallopavo. Not only do I believe the conclusions of Nelson, relative to
the probable origin of Gould s type, to be sound, but also fromthe des-
cription given by Gould 1856: the type nust have been a very large bird
In fact the measurements which he gives fit the Sierra Madre race perfectly
and are too large for gallopavo. Furthernore, Gould nentions "the center
of the back is black with green, purplish and red reflections", another
character of the northern as distinct fromthe southern, Mexican popul ation
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SUMVARY OF 1958 M CH GAN TURKEY POPULATI ONS

Vic Jansen
M chi gan Departnent of Conservation

Prospects for the reestablishment of wild turkeys in Mchigan contin-
ues to be encouraging. Turkeys can now be found in parts of at |east 8
counties, including Alegan, Lake, Newaygo, Ogemaw, Rosconmon, G adwin, Care
and Al cona. Best populations and prospects for continued survival are for
the turkey flocks located in the Allegan State Forest. In the Allegan State
Forest the peak summer population is estimated to be close to 500 turkeys or
2.1 birds per square mle of inhabited range. Since 1954 the flock has sus-
tai ned rather constant annual |osses of nmore than 50 percent of peak sunmer

popul ati ons.

Little intensive work has been done with turkeys in the northern counties
and estinmates there are difficult to make. In the Lake-Newaygo areas, 9 flocks
accounted for a total of 116 turkeys. There are no doubt a few other flocks
present.

| would estinmate 150 turkeys (peak sumer popul ation) to be in the
Roscommon, O are, Ogemaw, Al cona areas. Mst of these birds are to be found
in Oyemaw and O are Counti es.

STATUS OF TURKEY | N MONTANA

Robert L. Eng
Mont ana Game and Fi sh Depart ment

This condensed history of our programis as follows: Two plants were
made, one into each of two areas in the state during the winter of 1954-55
These consisted of 13 and 18 wi | d-trapped birds from Col orado and Woni ng,
respectively. The 13 birds apparently experienced poor reproductive suc-
cess the first year, but have since increased favorably to where they are
di spersed over a 10-15 mle area around the base of the mountains. The 18
birds experienced favorable reproductive success and increased to approxi mate
numbers of 65, 175 and 700 during the next three years.

The remaining areas are inhabited by birds transplanted from Area 2.
Reproduction has been observed in all of the transplanted flocks. Contrary
to sone reports, reproduction has been acconplished in flocks in which only
juvenile (1 year) toms were present.

A season was held in Area 2 (one-half of the area inhabited by turkeys
was closed) for three days in the fall of 1958. The approximate popul ation
in the fall of 1957 was 700. One turkey of either sex was the season limt.
This area was conpletely enclosed by checking stations and approxi mately
500 hunters harvested 100 birds. Al types of guns were |egal, although over
70% of the birds were killed with shotguns. Juveniles, adult nales, and
adult females nmade up 70, 20, and 10 per cent of the kill, respectively.
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The available data indicates that the birds distribute thenselves quite
readily over the available habitat prior to building to excessive nunbers in
any one area. This information is being followed in deternining the extent
of transplanting needed in any one area. Transplants have distributed over
a 25 mle area within two breeding seasons

The present plan in this state is to continue a transplanting program
into uninhabited areas. These areas are |argely found in sonmewhat isol ated
spots throughout the eastern two-thirds of the state. Briefly, the areas
planted are areas of ponderosa pine with Iight annual precipitation (and
resulting snow cover). In addition, we have attenpted to plant areas with
occasional grain fields scattered throughout or adjacent to the tinber. The
stubbl e has been observed to be heavily used during certain winters and per-
haps substitutes for the lack of mast sources in this country.

DI SCUSSI ON

DR MOSBY: The Montana transplant, | think, has been extrenely inter-
esting as has been the reestablishnent of the Merrianis turkey in South
Dakota where they have had a rather extensive season

M. Powell, of Florida, is going to make brief comments on the genera
status of the turkey in Florida. He will also have a paper on the restora-
tion efforts, but at this time we would like to have himbriefly tell us
sonet hing of the status of the turkey in Florida.

MR PONELL (Florida): Gentlemen, we have in Florida what we consider
a rather high popul ation of turkeys.

In the 1957-58 hunting season we harvested,, state-w de, 20,200 birds
That is based on our free mailing systemthat was set up by M. Scott Over-
ton, who is nowwth the North Carolina Institute, that Dr. Watson was tal k-
ing about.

Approximately ten percent of the kill is taken on our nanagenment areas.
W have three nmanagenent areas in Florida

W have three main things that we are working on in Florida -- one is
restoration attenpts, and, two, is inprovement of habitat and, third, is
trying to count turkeys, which we really can't do.

Qur two limting factors seemto be the inability to count turkeys and
spring rainfall, which is the controlling factor on nost of the turkey popu-
lation in Florida.

Now, this is strictly an off-the-cuff talk, so if anyone has any ques-
tions on Florida turkeys, | will be glad to try to answer them

As regard to change in status, we have -- at least | have nothing
avai l abl e anything as far back as twenty years. Qur records going back ten
years show an increase from 15,000 harvest to 20,000 harvest. This has
gone down as low as 10,000 in the years in between, and it is directly re-
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| ated to heavy spring rainfall the previous spring for the reduction in Kil
of that particular year.

Qur restocking nmethods are, as Dr. Mosby pointed out, conpletely wild
trapped birds. W trap between 200 and 300 bhirds every year and restock al
of the state, generally w thin our managenent areas or areas open to public
hunting. W had sone areas on the West Coast -- Hardee, Manatee, Sarasota
and DeSoto Counties which were al nost conpletely devoid of turkeys about
five years ago, and with the release of approximately 160 or 165 birds we had
a huntabl e population within three years. A lot of it was due to cooperation
with the local people. In those counties we do have a limted hunting
season and pernit only one bird. The remainder of the state allows three
birds a year of any sex. W do have a spring gobbler season in the northern
part of the state, that is in addition to the general state-wide fall hunt-
ing season, which runs fromthe nmiddl e of Novenber to the mddle of
January. | do not have the statewide kill figures for '58-'59, but it wll
be, we are sure, sonewhat reduced fromthe 20,200 kill of '57-'58, due to
the bad hatching conditions that we had in the spring of 1958.

In general, that sunmarizes the status

MR SNYDER (Arizona): | was interested in what you said about habitat.
| wondered what particular types of habitat manipulation you use in Florida.

MR PONELL: Most of our habitat manipulation is confined to the state
wildlife management areas and is prinmarily devoted to food -- Pensacol a
tuber, corn, mxed peas, that is about 90 percent of our habitat work. Just
on areas that are marginal turkey country, we are just trying to raise the

carrying capacity.
MR LEWS (Mssouri): \Wat size are your managenent areas?

MR POWNELL: W have three mllion acres in nanaged areas. Qur prine
turkey country is in Gade County; that is where | do nmost of the trapping.
The closed area consists of 125,000 acres, and right beside it is the mana-
ged hunt area, which is conposed of 100,000 acres. Those are our |argest
areas in South Florida that we consider good turkey areas.

MR HARTMAN (Wsconsin): You said these areas are 100,000 acres. Are
they wilderness areas or sparsely settled?

. MR POMELL: They are sparsely settled. In Qade County, this is heav-
ily grazed. It's palnmetto flat land interspersed with live oak and cabbage

pal m

MR HARTMAN. How many people live in these areas? Are they fairly
wel | scattered throughout then?

_ MR POAELL: No. In the 125,000 acre closed area where we do the trap-
ping, there wouldn't be over 15 or 20 people living within the whol e area.

MR HARTMAN. Fifteen or twenty people or famlies?
MR PONELL: Peopl e.
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MR HARTMAN: And what is the mninmumsized area that you work with?

MR POMELL: Qur smallest managenent area is Okeechobee, just north of
Lake Okeechobee, which is 16,000 acres

WSCONSIN' S WLD TURKEY PRQIECT

CGeorge F. Hartnman
W sconsin Conservation Depart nment

Wsconsin's initial stocking of wild turkeys was made in 1887, six years
after the last wild bird was reported for the state. That year a M. Cordon
pur chased two pairs of wild turkeys froma source in the Indian Territory and
rel eased them in the farm woods near Lake Koshkonong. In 1890 the estimates
of their nunber varied from23 of pure stock to nore than 200 birds of wild
and domestic stock. This planting disappeared within the next few years

In the md-thirties the Wsconsin Conservation Department purchased
gane farmbirds (southwestern stock) and nade a series of releases in the
Baraboo hills country, the Wsconsin River bottoms in the southern part of
the state and a few isolated rel eases were made as far north as the oak |ands
of Chippewa and Barron counties. Mst of these plants were total and rapid
failures but a small flock, progeny of the releases of the thirties, remins
today. The birds are sem -donesticated, comng into a farmyard to feed
each day.

Early in 1954, Roger Latham of Pennsylvania was brought to Wsconsin to
evaluate the possibility of turkey stocking. Hs final recomendation was
for us to make our initial stocking on our Meadow Valley wildlife managenent
unit - a 60,000 acre area which adjoins the 40,000 acre Necedah Nationa
Waterfow Refuge. These units lie in the heart of old dacial Lake, Wscon-
sin, which is characterized by scrub oak and jack pine tinber, sand and
peat soils, extensive brush and sedge marshes, defunct drainage ditches
rolling timbered dunes, and an occasional sandstone ridge. It contains the
hi ghest deer population in the state and because it is the ecatone of the
Appal achian forest, the Canadian forest and the tall grass prairie, a very
good variety of wildlife food species is present. It is south of the state's
snow belt and ground cover food species are usually available through the
winter nonths. The area is prinmarily being managed for waterfow , deer
ruffed and sharptail grouse. These practices include the winter feeding of
sharptails, the establishment of approximately 300 acres of food patches for
waterfow , yearly and fairly intensive |aw enforcement. The food patch pro-
gramon the adjoining refuge is conparative to ours. Alnost all of these
practices benefit our turkey program

The best of our potential turkey range totals about two million acres,
alnost all of which [ies within the basin of the old glacial |ake.

. In 1954, 69 adult turkeys, spent-breeders, were released during the
first week of July. Stan Plis, our resident game nanager, nade fairly in-
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tensive followup studies on these birds. He found three predator kills and
one sick bird was captured. It died in captivity the follow ng wnter

The following sumrer and fall (1955) at |east six broods were discovered.
Thi s gave us the encouragenent to purchase 217 in 1956 which were rel eased
in the same general area. In 1956 only six broods of wld birds were discov-
ered but as our personnel spent little tinme on the birds and as there were
few visitors in the area that summer, we considered even these six reports
to be encouraging. During the November rifle season hunters reported seeing
the birds over a ten township area

During the fall and winter of 1956-57 six birds were found dead in the
woods and along roads. Two of these birds were killed by poachers. The tur-
keys wintered very well during the winter of 1956-57. Wiile the winter was
generally mld, sub-zero tenperatures were recorded on 32 days with a | ow of
-32° being registered. During this winter we fed a minimumof 77 birds at
our feeding food patches and feeding stations and many birds were |ocated in
areas where they had to exist entirely on natural feeds.

WIld brood observations in 1957 were encouraging. Wth few people
using the area that summer, 18 broods were reported and the m ni mum nurmber
of young totaled 74.

In 1957 we rel eased 443 young birds that were hatched and reared at our
State Gane Farm from eggs procured from Pennsylvania. These birds were re-
| eased generally along the perineter of the initial release area.

In 1958 we observed a mininum of 34 broods totaling 240 young. Wile
most broods were reported in the vicinity of the release sites, birds were
seen 30 niles from the nearest point of release

This winter should give us the test the birds need. W have already
had over 40 days of sub-zero tenperature readings. Qur acorn crop was al-
nost a conplete failure. Present snow depths, however, are noderate and
the snow condition is good. In spite of the absence of acorns, turkeys are
usin% ogr)food pat ches and feeding stations only to a noderate degree (90 to
100 birds).

The next year or two should show us if the birds will take. W realize
that our selected area is approximately 100 mles north of the original tur-
key range in the state but we think that the alteration of the habitat in
this area by man during the last hundred years along with our intensive game
nmanagenent will pernit us to maintain a turkey population. \Wether this
popul ation will offer us harvestable birds remains to be seen
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CENTRAL W SCONSI N TURKEY STOCKI NG

Nunber Rel eased Br oods (bserved No. of
Year Adul ts Young No. of Broods Mn. No. of Young Known Losses
1954 69 : 3
1955 - - 6 22 1
1956 158 59 6 26 9
1957 17 443 18 14 18
1958 - - 34 240 7
1959 : : 1
DI SCUSSI ON

MR CALHOUN (Illinois): How would you conpare the behavior of that
bird in the field?

MR HARTMAN. Some of the birds are very wild; whereas others are quite
stupid. W have noticed that, and we get a terrific deer hunting pressure
up there. Qur hunting pressure is about 30 to 40 hunters per square mle
and | think they take care of a few of the stupid birds, at least, and maybe
actual |y those people are doing us a favor by doing that. | don't know

DR MOSBY: Does anyone else care to make a comment about the status of
the bird in their respective state?

MR ELLIS (Cklahoma): | notice there is considerable vacuity of infor-
mation from Cklahonma. | wonder if that is one of the states that didn't
reply?

DR MOSBY: They replied, but | couldn't decipher their |egend on the
map and returned it to themand didn't hear again

MR ELLIS: Wuld you like for me to fill in sone?

DR MSBY: If you would, please. Wuld you cone forward?

MR ELLIS: | amdoing a study of turkeys out there, and it kind of em
barrassed me to see all these blanks up there (indicating map). | wll run
over a fewnotes | just jotted down.

In 1925 Okl ahoma was practically out of the turkey business. It was
estimated by the gane people at that time there was probably a thousand tur-

keys in MCurtain County, and maybe a remant flock or two in the west but
nothing to be excited about.

24 -



| think that about 1937 -- sone of you people from Texas correct nme if
this is wong -- that the Texas Departnent began transplanting Rio G ande
turkey in the Texas Panhandle, right west of Cklahoma. Al ong about 1951 sone
of these birds began to drift into Clahonma, just a dribble, and this in-
cited sonme people in the departnment to get concerned about the turkey because
those drifters did quite well, and so about 1955 the departnent started trans-
planting some of these birds -- this is the Rlo Gande turkey -- and since
that tinme about 1,200 birds have been transplanted, around 400 a year for the
years that they were transplanted, and these have been put out very sparsely.
Sonetines a transplant would only include three birds, two hens and a gobbl er
and the success was phenonenal with some of those transplants. Apparently
there was a great vacuity there in turkey habitat, so that today we have
approximately 7,000 turkeys in the western one-third of klahoma. The density
I's high enough that the department is considering a season for 1959.

& have -- this is a pretty rough guess -- we have approxi mately 1,500
eastern turkeys in the southern part of the state. Apparently poaching is
pretty hard on the turkeys and keeps thempretty |ow

The departnment is now spending several thousand dollars a year on the
transplanting program Qher than that we have no management programin ef-
fect as yet. Hybridismis sonewhat of a problem W get sone hybridism
| think maybe a season will help that.

MR SCHORGER (Wsconsin): Isn't it probable that the Rio Grande tur-
key, as reported by Lee in Northeastern New Mexico, cane fromthese trans-
pl ants?

DR MOSBY:  You mean fromthe Texas transplants?
MR SCHORGER  Yes, that spread into Gkl ahona.

DR MOSBY: | would like to have exam ned that more closely and found
out fromthem but there is a section at least in extreme Western Texas
whi ch supposedly was not within the range of the Ro Gande turkey that |
presume the turkey to be re-established there by transplant. M. d azener
from Texas can answer that probably.

MR GLAZENER (Texas): | happen to know of transplant of Rio Gande
turkeys made in Dallam County in the vicinity of Vega not far fromthe New
Mexico line, and we had records up to the time that | left, the Gane and Fish
Commi ssion, that sone of those birds had drifted westward. Part of that
was based on band recoveries. One hen there was found dead at the age of
about ten years, and she was very near the New Mexico line. It is con-
ceivable, and | think quite probable, that other turkeys released north of
there in Dallam County al so noved westward into New Mexico. Many of these
birds that are going down the streamon the east originated fromlive trap-
ped wild birds on the Clear Fork of the Brazos River north of A bany, and that
particular strain has been used al nost exclusively for transplanting in the
Texas Panhandl e and across the northern portion of the state.

DR MOSBY: M. Gwnn of Virginia.

MR GMNN (Virginia): | have been working with turkeys in Virginia for
alnost three years. Breaking down our state into clinmatol ogical regions, we
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find that our best area is the central nountain area which is conposed of al-
nmost all Allegheny Range counties. Qur turkey population in this section
has been on the increase approximtely since Wrld War |1. This year (1958)
we had a kill of 783 birds of either sex, which was the all-time high for
that area. This is surprising, because as far as winter weather is con-
cerned we had last winter sone of our worst winter conditions. Wyne Bailey
| think, will bear me out on that in the paper that he presents.

In our bag checks of a sanple of 129 birds in two counties, Bath County
and H ghland County, for every adult female checked by the hunter, 8.2 juve-
niles were also checked. The past record was in 1953, when MDowel | was
working in Virginia, and he found, | think, a one to five ratio and the
season preceding this one | think we had a 1 to 1.8 ratio, less than one to
two. W, of course, believe that we had a trenendous spring hatch in 1958.
In our northern counties, Shenandoah and Frederick, which are also in the
Al'l egheny Range, but nore accessible than our northern tier counties, south
of Washington, D.C., our turkey harvests have been nore or |ess stable.

You woul d be interested to know that our turkey checking has been required
by state |aw since 1951. Before that we had the wardens estimate the turkey
harvest. | haven't done a whole lot of that. The wardens' estimates coul d
be fairly accurate or they mght not be. |In our western Piednont, which is
a string of counties south of our northern areas, the turkey popul ation has
been decreasing, based on the turkey harvest, since 1951. In our eastern
Piednont, which is our main range, the harvest has been increasing slightly,
although in the last couple of years it has been going down. In the Tide-
water it has been increasing slightly also but not much to speak of. Qur
bag limt is two birds in the east. W usually draw a line on the Blue R dge
Mount ai ns and east of that we had a season fromthe mddle of Novenber to
the mddle of January, two nmonths. This year we reduced it to one nonth,
fromthe mddle of Decenber to the mddle of January.

In the western area we have a nonth-l1ong season fromthe mddle of
Novenber to the mddle of December. W are going to recommend that our sea-
son be increased west of Blue Ridge to a full two nonths' season and al so in-
crease in bag limt up to two birds per hunter, if he is able to do that.
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| N\VENTORY AND HARVEST
Session Chai rman: HENRY S. MOSBY

TURKEY HEN-POULT RATICS AS AN | NDEX TO REPRODUCTI VE TRENDS'

Ri chard DeAr nent
Texas Game and Fi sh Conmi ssion

Prior to 1954 little was known about the reproductive trends of the Rio
Gande wild turkey (Meleagris gallopavo internedia) in the Texas Panhandl e.
In the fall of 1954, Texas Gane and Fish Comm ssion biologists initiated
hen-poult counts on three watersheds in order to determne reproduction for
that year, and to establish a basis for future trends

At present, five consecutive years of hen-poult data have been assenbl ed
by the Commission. Not only has it helped to determne reasonabl e turkey
hunting regul ations, but also has contributed the follow ng information
(1) the reproductive index or hen-poult ratio for |ocal areas, single water-
sheds, and conbined watersheds; (2) know edge of turkey poult size classes
(3) the status of turkey populations on different ranges or watersheds;

(4) some factors affecting reproduction.

The range of the Rlo Gande turkey in the Panhandl e of Texas is unique
when conpared to that of the Eastern turkey. It is found only along the
tinbered watercourses; as a result, its nunbers are concentrated and easy
to observe. Wnter concentrations numbering 150 birds per flock are not
uncommon.  On occasions 300 birds have been seen. This situation facilitates
turkey research, especially hen-poult counts.

METHODS

The Study Areas

Three study areas, |located in Henphill and Weeler Counties in the east-
ern Panhandl e, totaling approximately 70 mles along the Canadian River,
Washita R ver and Sweetwater Creek, were selected because of their heavy
turkey populations. These areas are located in the 21-inch rainfall belt in
the rolling plains. The vegetation in the study areas is typically m xed
grass Wi th an interspersion of shrubs. The tinber along the watercourses
consists primarily of cottonwood (Populus deltoides). The soil varies from
tightland to sandyland. The primary [and use practice on the watersheds of
the Canadian and Washita Rivers, in Henphill County, is ranching. As a re-
sul't, practically all of the bottomand is in native neadows and/or pastures.
Sweetwat er Creek watershed is interspersed with ranches and farns; however,
the mpjority of bottomand is in native grass or alfalfa meadows. Turkeys
are found only on the ranches in the study areas.

ontribution from Pittman-Robertson Project, Texas W45-R-(4,5,6,7,

1 Ac
& 8), Job 2.
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Hen- Poult Counts

In the fall of each year, biologists take a random sanpl e of the hen-poult
popul ation on each watershed, usually visiting the same ranches. The count
is made during late August and early Septenber, approximately two weeks are
involved. The counts are tinmed so that the majority of nesting has been com
pleted and the neadows have been cut. As a result, broods are easier to find.

The counts are made at the roost sites, early in the norning and late
in the afternoon. Hens with poults, in fact all turkeys, usually prefer
roosting on or near meadows. Al hens, including the so-called "dry hens"
(wi thout young) and all poults are counted. It mght be added, at this
season "dry hens" congregate into flocks and are segregated from brood fl ocks;
consequently the size of the "dry hen" flocks, in any given area, appears to
be a good indication of nesting success. The poults are classified into the
following size categories: one-quarter, one-half, three-quarters, and ful

gr own.

Wien the count is conpleted, data is grouped according to ranches,
wat er sheds, and conbi ned watersheds. It is conpared to that of the previous
year and/or years in order to determne the trend. Al data referring to
poult size (with one exception) have been omtted fromthis paper for the

sake of brevity.
RESULTS

The hen-poult ratio for the conbined study areas, over a five-year
period (1954-1958), was 1:2 (Table 1). This ratio resulted fromcounting a
total of 1,347 hens and 3,114 poul ts.

Breaking the data down to individual watersheds, the hen-poult ratios
were as follows: Canadian River, 1.2, based on 654 hens and 1,199 poults
Washita River, 1:2, based on 442 hens and 963 poults; and Sweetwater Creek
1: 4, based on 251 hens and 952 poults. The 1:4 ratio of Sweetwater Creek
Is significantly higher than that of the other two watersheds.

On a yearly basis the hen-poult ratios were as follows (Table 2): In
1954 it was 1:5, based on 152 hens and 691 poults; in 1955 it was 1:3,
based on 205 hens and 556 poults; in 1956 it was |:I, based on 423 hens and
623 poults; in 1957 it was 1:2, based on 284 hens and 511 poults; and in
1958 it was 1:3, based on 283 hens and 733 poults. The year having the
greatest reproductive success was 1954. The poorest year was 1956. Repro-
ductive success steadily decreased from 1954 to 1956, then began to stead-
iy increase through 1958.

In the final breakdown of the data, on an annual basis for each water-
shed, it is significant to note that Sweetwater Creek had a consistently
hi gher hen-poult ratio than either of the other watersheds, with one ex-

ception (Table 2).
DI SCUSSI ON

Rainfal | appears to be one of the major factors affecting the fluctua-
tion in turkey reproduction over the five-year study period. The decline,
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TABLE 1

FI VE- YEAR TREND | N HEN- POULT RATI OS FROM THREE

TEXAS PANHANDLE WATERSHEDS

Year Hens Poul t s Hen- Poul t
Ratio
1954 152 691 1.5 (5.54)
1955 205 556 1.3 (2.71)
1956 423 623 1.1 (1.47)
1957 284 511 1:2 (1.79)
1958 283 733 1:3 (2.55)
Total s 1, 347 3,114 1.2
. TABLE 2
ANNUAL HEN- POULT RATI OS5 FOR THREE WATERSHEDS
IN THE TEXAS PANHANDLE
Wt er shed Year Hens Poul t s Hen- Poul t
Ratio
Canadi an 1954 69 251 1.4 (3.64)
Ri ver 1955 138 282 1:2 (2.04)
1956 187 245 1:1 (1.31)
1957 93 129 1:1 (1.38)
1958 167 292 1.1 (1.74)
Total s 654 1,199 1:2 (1.83)
Washi ta 1954 41 246 1.6 (6.00)
R ver 1955 44 132 1:3 (3.00)
1956 168 212 1.1 (1.26)
1957 127 198 1:2 (1.55)
1958 62 175 1:3 (2.82)
Total s 442 963 1.2 (2.17)
Sweet wat er 1954 42 194 1.5 (4.61)
Creek 1955 23 142 1.6 (6.17
1956 68 166 1.2 (2.44
1957 64 184 1.3 (2.87)
1958 54 266 1.5 (4.92)
Total s 251 952 1:4 (3.79)
Gand Totals 1,347 3,114 1:2 (2.31)
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low, and rise in turkey reproductive success in the Panhandl e over this period
parallels a simlar trend in precipitation (Table 3). In 1956, when the hen-
poult ratio was | owest, precipitation was also down - |ocal weather stations
had record | ows.

On the basis of individual watersheds, the yearly hen-poult ratios for
the Canadian and Washita Rivers paralleled the annual rainfall recorded at
the local station in Canadian and the nore distant station at Amarillo. Hen-
poult records for Sweetwater Creek |ikew se corresponded to the annual trend
in rainfall at the local station in Weeler, 1957 was the |one exception
However, in May of that year a devastating flood raged over the Sweetwater
Creek bottom ands, w ping out all nests and poults, and causing a |ater than
normal hatch. This was evidenced during the fall count when 85 per cent of
the poults counted were |ess than one-half grown - 59 per cent of these were
one-quarter grown or less. During the follow ng year, which had no floods
only 18 per cent was half grown or under (only 4 per cent was one-quarter
grown) and the remaining 82 per cent was three-quarters grown.

During the five-year period, except 1955, Sweetwater Creek had hi gher
hen-poult ratios than either of the other watersheds. The follow ng factors
appear responsible for these higher reproductive indices: slightly higher
rainfall; nore favorable physical characteristics of the watershed - |ess
fl ooding; and unstable turkey popul ation resulting from constant poaching -
more difficult to stop because of the interspersion of ranches and farns
t hroughout the watershed.

TABLE 3

ANNUAL RAI'NFALL RECORDS FOR STATI ONS
NEAR TURKEY STUDY AREAS

Station 1954 1955 1956 1957 1958

Amarillo 13.89 13.71 9.94 21.24 23.29

Canadi an 13.00 16. 82 9.64 27.11 29. 45

Wheel er 12. 20 28.25 16. 50 31.67 24.62
SUMVARY

Five years (1954-1958) of hen-poult data were accumul ated as the result
of counting the Rio Gande turkey on three watersheds in the Texas Panhandl e.

The five-year hen-poult ratio or reproductive index was 1:2. This was
based on 1,347 hens and 3,114 poults. The annual indices were as follows:

1954 - 1.5
1955 - 1:3
1956 - 1:1
1957 - 1:2
1958 - 1:3
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The Sweetwater Creek watershed had a higher reproductive index (1:4)
than the Canadian and Washita Rivers watersheds (1:2).

Rainfal | appeared to be an inportant factor in determning reproductive
success. Annual rainfall trends closely paralleled the trends in hen-poult
ratios for the five-year study period.

The hi gher hen-poult ratios for the Sweetwater Creek watershed appeared
to be caused by the follow ng factors:

1. Slightly heavier rainfall.
2. Less flooding
3. Unstable popul ation caused by poachi ng.

ASPECTS OF HARVEST AND HUNTI NG PRESSURE | N
PENNSYLVANIA'S W LD TURKEY RANGE

Harvey A Roberts
Pennsyl vania Gane Conmi ssi on

Wthin the last 25 years the wild turkey in Pennsylvania has expanded
its range fromthe 2,000,000 acre oak-pine forests of the Appal achi an
Physi ographi ¢ Province, or Southcentral Range, to include the birch-beech-
mapl e forests of the Appal achian Pl ateau Physiographic Province in the
north-central portion of the state. Today this game bird occupies over
13, 000, 000 acres of range confined mainly to the central third of the
Conmonweal t h.

In essence, three tools of managenent appear to be partially responsible
for the phenomenal growth and spread of the wild turkey popul ation. They are
rigid | aw enforcement, maintenance of nunerous small refuges and the intro-
duction of quality farmreared breeding stock. However, a conplex of other
factors has played a part in the establishment of a turkey popul ati on now
estimated to number 40,000 birds

As part of this conplex, harvest and hunting pressure cannot be disre-
garded; and, as they relate to Pennsylvania, a discussion nust be prefaced
with the statement that the Conmonweal th hol ds a unique position among states
managing wild turkey popul ations. This signal status stens fromthe fact
that the Game Conmi ssion annually produces and rel eases nore farmreared
stock than any other state in the country.

The year 1905 witnessed the first attenpt at expanding turkey manage-
ment beyond | aw enforcenent efforts; however, it was not until 1929 that the
gane farm program as we know it today, came into being. At present the
State WIld Turkey Farm produces approximately 6,000 birds per year. Half of
these turkeys are released in the late winter as breeding stock and the re-
mai nder as gun-fodder prior to the hunting season. The spring and fall [ib-
erations are largely confined to the southcentral and narginal turkey ranges.
Very little of this stock is released in the northcentral range where the
native turkey population is self-sustaining.
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Since 1953, Gane Protectors estimates show that Pennsylvania turkey
hunters have bagged an average of 15,399 birds per year. The l|argest esti-
mated Kill took place in 1955 when 17,944 birds were harvested; the small-
est kill, which involved 12,957 turkeys, occurred in 1958

The trend established by these harvest estinmates reveal ed that the
new y occupi ed northcentral range surpassed the |ong-established south-
central range in the production of turkeys during the 1949 hunting season.
Since that tinme the kill in the northcentral range has averaged 76 per cent
of the total harvest for the two regions

Wil e hunting pressure data have been obtained in other states by (1)
road checks whereon all traffic is halted and each hunter interviewed; (2)
count of hunters vehicles in pre-selected areas at pre-selected times; and
(3) mandatory registration at checking stations, the car-tag questionnaire
appears best Suited to conditions in Pennsylvania.

The 1958 wild turkey season (Cctober 25 - Novenber 22) marked the fifth
consecutive year that this nethod was enployed to sanple hunting effort in
various portions of the turkey range. Because of the variation in the num
ber of days surveyed for the six study areas, it seemed advisable to limt a
conmparison of hunting pressure to three key days. As enployed in Table 1,
these units of time are (1) first day, (2) a Saturday or holiday, and (3) a
m d-week or mininumeffort day. By applying the data for these three key
periods to the total number of corresponding days, a seasonal average or in-
dex was devel oped.

Since 1954, range-w de hunting effort has averaged 1 hunter per 1,096
acres of range. On the average, each hunter spent 4.25 hours afield. For
the southcentral and northcentral ranges, the hunter per acres of range ratios
were 1:422 and 1:505, respectively.

Wiile the "hunter index" appears to be quite simlar for the two regions,
it should be noted that the ridge and valley topography of the southcentra
range lends itself to conplete saturation by hunters. The vastness of the
northcentral range precludes any such |arge-scale penetration.

There is a wide variance in hunting pressure from season to season, as
witnessed by the findings for 1957 and 1958. Wthout question, economc con-
ditions, weather conditions, etc., are reflected in pressure and harvest of
turkeys; noreover, staggered opening dates for small-gane species also show
up in hunting effort. The 1957 turkey season, which began one week in ad-
vance of the pheasant-rabbit season, was 31 days in length. The 1958 turkey
season was 25 days in length and ran concurrently with all other snall-ganme

hunti ng.

As a partial result, 1958 first day effort in the conbined southcentra
study areas was only 33.48 per cent of that recorded for the corresponding
period, 1957: 68.85 per cent of |ast season's first day pressure was exper-
ienced in the conbined northcentral study areas. State-wide, first day hunt-
ing pressure in the turkey range was only 46.79 per cent of that recorded for

1957

It has been observed in nmany states that the small-gane kill is very
high for the first few days of the season. Based on range-wi de data, these
observations can also be applied to wild turkeys. Kill data for Pennsylva-
nia were broken down into six or seven categories, depending on the Iength

-32-



of the turkey season. First day, second day, end of first week (7 days)
end of second week, etc., were the units of tine used. Table 2 shows that,
state-w de, 48.28 per cent of the total turkey kill occurred on the first
day of the season and by the end of the second day 51.85 per cent of the
harvest had taken place

O particular interest was the distribution of the kill during the
first week of the 1957 season. The first and second day kills of 53.12
per cent and 65.82 per cent of the total season kill can be largely attribu-
ted to the fact that the turkey-grouse-squirrel season preceded the rabbit-
ring-neck season by one week. In 1958, when all small-gane became |ega
prey on Qctober 25, the first and second day kills fell to 32.17 per cent
and 40.13 per cent of the total, respectively.

Accessibility and distance fromurban centers, was also reflected in
the distribution of the turkey harvest in the northcentral and southcentra
ranges. By the end of the second week, 1958, 66.66 per cent of the tota
kill had taken place in the northcentral portion of the state; during the
sane period 85.71 per cent of the kill had occurred in the heavily hunted

sout hcentral range.

Range-wi de (1954-1957), 3.6 per cent of the turkey hunters were succes-
sful. Hunter success during the 1958 season averaged 3.66 per cent.

As noted previously, farmreared turkeys are liberated, spring and fall,
in those portions of the range supporting the smallest "native" popul ations
and experiencing the greatest gunning pressure. Froma total of 2,779 tur-
keys stocked during the period Septenber 20 - Cctober 22, 1958, in five of
the Conmmi ssions' six field divisions, 659 birds or 23.71 per cent were
marked with metal bands. An 11.38 per cent band return was realized from
these rel eases of 18 to 22 week-old birds. The 1957 return froma snaller
rel ease in four divisions was 17.50 per cent.

It comes as no surprise that the timng of the fall liberations has a
definite bearing on harvest and band returns. The return of bands was great-
est fromturkeys liberated not nore than two weeks before the gunning season
On the other hand, poorest returns were realized frombirds stocked five or
more weeks in advance of the season

Wth the exception of one bird that was killed by an autonobile in
July, there were no bands returned from 18 farmreared turkeys rel eased
early in January, 1958, in the Perry County study area. Two hunting season
returns were recorded for 28 trapped and transferred wild birds |iberated
in February. At this witing, the trapped and transferred turkeys appear to
constitute the major portion of the surviving stock in the Perry County area.

Adnmittedly, nore data will be needed before definite conclusions can be
drawn regarding the role of farmreared, fall-liberated stock; however, on
the basis of information gathered thus far, some |ight has been shed on the
subject. The 1958 hunting season study in western Perry County reveal ed that
66.66 per cent of the harvest was nmade up of fall-liberated birds. Trapped
and transferred stock, released in md-winter, constituted 6.66 per cent of
the total kill and "native" birds made up the remaining 26.66 per cent. Spring-
rel eased farmreared breeding stock did not appear in the fall harvest.

The total kill in western Perry County was approximtely 80 turkeys or
about 75 per cent of the pre-hunting season population. [Inasnuch as Perry
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TABLE 1
HUNTI NG PRESSURE - NORTHCENTRAL AND SOUTHCENTRAL RANGES

Nunber Tot al Aver age Acres

Range Year Day'" Hunters  Hours Hour s per Hunter
Sout hcentral 1954 1 122 468. 5 3.84 251. 47
2 52 258. 0 4.96 590. 00
3 30 153.5 5.11 1, 022. 66
Season | ndex 996 4884.0 4.90 769. 07
1955 1 84 339.5 4.04 365. 23
2 76 360. 0 4.73 403. 68
3 20 63.0 3.15 1,534, 00
Season | ndex 956 3930.5 4.11 802. 30
1956 1 332 1300.0 3.91 92. 40
2 72 264.0 3. 66 426. 11
3 21 73.0 3. 47 1, 460. 95
Season | ndex 1319 4827.0 3.65 721.06
1957 1 327 1212.0 3:70 93. 82
2 63 263.0 4.17 485. 39
3 13 45.0 3.46 2,360. 00
Season | ndex 1067 4088.0 4.76 891. 35
1958 1 76 251.5 3.30 403. 68
2 69 232.0 3. 36 444, 63
3 21 57.0 2.71 1, 460. 95
Season | ndex 3§68 2669. 5 3. 07 883. 64
Nor t hcent r al 1954 1 75 ?96.6\ 6. 06 1,141.02
2 26.5 5.26 593.33
3 ;{I o 3.78 6,357.14
Season | ndex 683 3h52.d 5.05 1,775.29
* 1955 1 4 10. 0 2.50 5,000,00)
2 23 133.5 5. 80 869.56
3 3 11.0 3. 66 6,666.66
Season | ndex 216 1131.5 - 5.22 2,314.8Y
19% 1 216 1115.0 5.16 206. 01
2 68 290.5 5.00 767. 24
3 1Y 57.0 4, 07
Season | ndex ouly 3946.5 4.18 3,178-2%;
1957 1 228 1021.0 4.47 1461
2 45 223.0 4.95 088. 88
3 8 32.0 4.00 5,562.50
Season | ndex 727 3318.0 4.56 1,897.52
1958 1 157 795 .0 5. 06 283. 43
2 69 339.5 4.92 644. 92
3 28  134.0 4.78 1,589.28
Season I ndex 1075 5244.0 4. 87 1,034.88
(1) 1 - 1st day * ly dinton - Lycoming Area
2 - Saturday or Holiday Surveyed.

3 - Md-week day
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TABLE 2
W LD TURKEY HARVEST EXPRESSED AS CUMULATI VE PERCENTAGES

First Second First Second Third Fourth Fifth
Day Day ek Week  Week Week  Week

‘57(1) «5g(? 57 +5g +57 ‘58 ‘57 ‘58 ‘57 ‘58 ‘57 ‘58 ‘57 ‘58

Nor t hcentr al 44 27 46 32 55 51 69 67 78 82 89 100 |
Sout hcent r al 48 41 61 62 80 76 86 86 95 95 100 100

Nor t heast 55 32 59 36 66 55 80 86 83 95 93 100 100
Sout heast 65 54 68 60 93 69 98 83 99 91 100 100

Nor t hwest 12 28 75 34 82 66 8 75 89 92 100 100

Sout hwest 70 37 76 48 85 72 90 90 90 99 100 100

State-w de 53 32 57 40 69 61 79 78 84 90 93 100 |00

Al Data
State-w de 48 52 69 78 87 93

(1) 1957 Season 31 days long; started 1 week in advance of ringneck-rabbit
season.
(2) 1958 season 25 days long; all small-gane |egal same day.

County is representative of the southcentral range, it can be assumed that
fall-liberated stock makes up a large portion of the kill in other southcen-
tral counties. Conversely, in some of the northcentral areas where marked
birds were stocked prior to the hunting season, banded birds constituted |ess
than 1 per cent of the total harvest. There were no band returns from sone

ot her areas.

Pennsyl vania, in general, affords sone of the best turkey hunting in the
country. The turkey population in the northcentral range is self-sufficient
and the addition of fall-liberated, farmreared stock adds little to the an-
nual harvest. However, fall releases in the heavily hunted, easily acces-
sible southcentral range appears to add appreciably to the annual kill. In
some cases, these liberations tend to ease the pressure on the resident tur-
keys. In light of the fact that the harvest in the southcentral range re-
moves upwards of 75 per cent of the pre-hunting season popul ation, the stock-
ing program appears justified

At present, the hunting in the southcentral and marginal ranges can be
classified as put-and-take. As steps toward the alleviation of this condi-
tion, the creation of additional nesting and escape areas, the judicious use
of farmreared stock and a reduction in the length of the gunning season are
r ecormended.
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DI SCUSSI ON

DR MOSBY: You will recall that the two aspects that we are addressing
ourselves to in this particular session are inventory and harvest. In the
short time that remains to us | suggest that we take up these topics indivi-
dually, that is first inventory nethods, and, then a discussion on harvest

The State of Arkansas has an intensive method of trying to make an in-
ventory. Kentucky counts the winter flocks. Florida is conducting gobbler
counts, and West Virginia has been using the re-trap nethod of arriving at an
estimate of the population on a given area. Mssouri and Virginia in the
past have used the nultiple interview nethod of trying to locate the flocks
and plotting themon the map. M. DeArment indicated that they were using
brood count data as a nethod of keeping their finger on the status of the tur-
key. So, you can see there are a number of inventory techniques that have

been enpl oyed.

MR BAILEY: | would like to ask M. DeArment, from Texas, about what
he would term saturated popul ations on the refuge area. You nentioned that
poaching had limted popul ation increase on some areas, and | presume that in
your refuge areas you don't have that.

MR DeARMENT: In our range country we have a saturated popul ation, but
in our refuge we keep trapping turkeys off, so we keep the density down.

MR BAILEY: Wat do you consider a saturated popul ation there?

MR DeARMENT: It's all on the bottonland areas, and we have never fig-
ured a saturation. Al we knowis as long as the turkeys are increasing in
any particular range, we know we are not saturated. On some ranches that
are isolated we can tell when we have a saturated popul ati on because the tur-
keys start moving off to other areas; whereas they keep increasing until they
reach that. It's just a matter of counts

Incidentally, we started aerial counts last spring and we found in our
country they are very reliable. W can see themvery well fromthe air and
get counts that way. | amsorry | can't answer your question on a per acre
basis what a saturated population would be in that range |and.

DR MOSBY: W found out that Texas is now using the aerial nethod of
counting. They are in a fortunate position, | think, in being able to see
the majority of the individuals in that open country and can, therefore, get
a nuch nore accurate count than those of us who have to work surrounded by

brush.

MR. ALEXANDER (Arkansas): | want to ask one question of Roberts from
Pennsyl vania and that is whether or not they are naking an effort to inven-
tory the reproduction of the pen reared stock?

MR ROBERTS: | will have to answer your question by making a statenent
first -- it has only been within very recent years that the powers-that-be
have seen fit to permt us to band any of this stock. As a result, inven-
tory on that basis is very difficult when you turn farmbred birds out with
established populations. This spring we did get permission to band about
two thousand of our farmreared breeding stock that has been rel eased within
the last few weeks. W banded themw th nmetal bands and al so col ored plastic
bands and during the sumer the game protectors nake brood counts during the
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course of their other duties, and we hope to come up with some figure on the
basis of a banding programthis year. | can't give you any more answer than
that.

MR GMWNN:. This hasn't been developed too far. | thought you m ght be
interested in it. Wst Virginia and Virginia have been using a gobbler count
on roughly a ten-mle route. There are lots of pros and cons on a system
like that, but | feel that it is better than no data at all. In Virginia
we have set up a three-mnute gobbler counting interval at stations. Qur max-
I mum count |ast year, which is the first year we have run counts, was 17
gobbl ing gobblers on a ten-mle route. That was in Eastern Virginia.

MR BATEMAN (Louisiana): Do the yearling gobblers gobble as readily as
the ol der gobblers, you think?

MR GAYNN. W are assumng that they don't gobble at all

DR MOSBY: | presune that the group is anxious to pass on to the next
di scussion relative to harvesting

As we pointed out earlier, there are two general methods used -- one per-
mtting the taking of any turkey -- and normally that calls for a fall season,
and the other systemis the taking of gobblers only, and that normally in-
volves a spring season. You will recall there were eight states having the
gobbl er only season and there were twelve states having the any turkey season.

Now, we have representatives fromstates having these two types of hunt-
ing regulations, and if there are any coments or questions the floor is now
open to matters relating to harvesting, either the legislative control of
harvesting or measuring the harvesting.

MR KING (Wsconsin): | aminterested in the states that may have a con-
trolled harvest on a relatively small area. It sounded |ike Florida m ght
have something that | aminterested in.

DR MOSBY:  Your question then would be what are the mechanics of control-
ling the harvest on a specific and conparatively small area, 15,000 acres or

| ess?
MR KING Right.

MR POWELL: If | understand your question, sir, we have not as rigid a
control as we would Iike because we don't feel that we can count the turkeys
yet. On areas such as Fisheating Creek and our better areas, we would like to
reach a point where we could inventory the birds so that we could set the kil
before the season is open. In other words, say you can kill 300 birds this
year, and then when that is reached, close the area. W do that on quail, but
we just don't have firm enough ground to stand on yet to census the turkeys.
Now, our nanagenment areas are open for a period of tine and the kill is not
regul ated to numbers of birds taken other than what can be taken in that

specific period.

MR KING But you do control the nunber of hunters on that?

MR POAELL: No, sir, we do not. On a few areas there are sone controls
that conme into being but not through limted hunters. W enploy a limted

hunter on the Collier Area for goose hunting, but on the turkey range we do
not restrict the nunber of hunters.
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MR KING | thought you nentioned a mailing system

MR POMELL: On a state-wide basis we have a mailing systemafter the
season is over. It was set up by M. Overton, as | nentioned. It consists
of three separate mailings that follow one another. W get our state-w de
kill fromthat. O course, our management area kill is operated on a check-
ing area basis and all the kill that is taken out of the area is checked
through these stations, but it doesn't as such, control the kill. Dr.
Mosby mentioned that in Florida we are enploying a gobbler count. W are
but in addition to that we are also enploying everything el se we can |ay
our hands on -- feeder observation, general sight records and our trapping
data. W lay nost of our strength in the trapping data in that we have the
bird in hand and it is easily identifiable as an adult, sub-adult, hen or

gobbl er

DR MOSEY: There are several other states enploying systens for the
control of the kill. In Virginia in the past, although it is not currently
bei ng enpl oyed, on state forests where they anticipated rather high hunting
pressure some restriction has been experienced on a pernit basis. This
systemdid not limt the total nunber of hunters but it was thought that
checking through a station and purchasing the permt would tend to limt
hunters to a certain degree. Sone of the western states are, as | under-
stand it, operating under a pernmit systemfor the taking of turkeys conpar-
able to that enployed for the taking of deer. You have to purchase a specia

license

I's there anyone from Col orado, Arizona or New Mexico that would care to
comment there?

MR JANTZEN (Arizona): W have a system of managenent units, whereby
we set the nunber of permts available for each managenent unit for turkey,
and then we issue those on a lottery basis by drawing. The license itself is
a turkey tag which is available to any of the license deal ers throughout the
state, but the pernmit to purchase that tag, which is valid for only a speci-
fied unit, is issued from the Phoenix office

Wiile | amon ny feet, | would like to address a question to the gentle-
man from Flori da.

You nentioned that you use a hunter questionnaire for sone of your kil
data

MR POAELL: Yes, that is correct.

MR JANTZEN. W are trying to get into that in Arizona, and get away
fromour hunter report card that we used to have, and I would like to know
what sanple size you figure you need for fairly accurate estimtes of a

statewide kill?

MR POMNELL: Well, | amgetting a little out of ny territory. | wish
Scott Overton were here. | amnot a statistician. W take all the copies
of the state hunting licenses and the copies are assenbled for all the
licenses sold that year in the state. W then pick out a random sanpl e,
which is statistically sound, and make the first mailing. W get back a cer-
tain percentage answer to the first mailing, and again pick out, fromwhat is
left, another sanple; this second mailing is followed by another mailing. As
far as the total percentage of hunters sanpled, | just can't answer that
questi on.
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MR JANTZEN. You don't send out a reply to all those that did not reply?
You just make a sanple?.

MR POWMELL: A sanple of the non-respondents, that's correct.

MR JANTZEN: Do you send out this questionnaire to estimate the Kkill
on all species, state-w de?

MR POMELL: That is right. That is for deer, quail, turkey and so
forth.

| mght nake a few comments regarding the any turkey kill as opposed
to gobbler only harvest. W have found that in good turkey habitat we can
kill up to 60 percent of the population, and if all things are as they
shoul d be, of course they aren't always -- in other words, good food supply
and the factor that | nmentioned earlier, the spring rainfall is as it should
be, the birds will go back to their original population by the next fall
Using approxi mately 15,000 records, mainly feeder observation records, we
find that we have a 40-60 sex ratio or 60 hens and 40 gobbl ers out of every
hundred. The hens are about 70 percent sub-adult and 30 percent adult, and
we can tell pretty close what kind of hatch we had |ast spring by the band-
ing, from the percent of hens and gobblers, sub-adults and adult birds that
we take.

Now;, in determning whether or not to hunt gobblers only or hens and
gobblers, I wll read a paragraph here --

“I'n considering whether or not to permt hunting of gobblers only, it
is first assunmed that all hunters are honest and will not shoot a turkey un-
| ess they are absolutely sure it is a gobbler. It is also assumed that nost
hunters are not sure of the sex of a sub-adult gobbler, therefore, a few
hunters woul dn't shoot sub-adult gobblers for fear that they may be hens.
The first assunption has to be fairly accurate or the [aw woul d not be ef-
fective anyway. The second assunption is not unreasonable for a majority of
the hunters.

V& may assume that an honest hunter who is not absolutely sure of the
difference between a young gobbler and a hen and is not allowed to shoot hens
is at a definite disadvantage for two reasons -- the first is that he cannot
shoot 60 percent of the turkey population, which is hens. The second reason
Is that of the remaining 40 percent, he can be sure of only 73 percent as
being gobblers. O every hundred turkeys seen, 60 will be hens, and 10 will
be young gobblers and 30 adult gobblers; thus there are 70 out of the hundred
he can't or won't shoot. There are probably cases where this is justified
but in nost cases it is not."

Now, we have a good native popul ation of birds on the areas that we kill
most of our turkeys. If we could control spring rainfall, we could really
be in business because we don't feel that we have any serious limting factors

other than the hatch in the spring
Now, while | amhere | would |ike to ask the gentleman from Texas --

You nentioned, sir, that you had a flood one year, | believe, and that
the poults were very young late in the fall. Fromthat do you nean that the
hens re-nested?
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MR, DeARMENT: Yes.

MR POMELL: Unfortunately, we don't find that the case in Florida tur-
keys. (Once the nest has been destroyed in the spring they are done for the
year, consequently if we have bad rainfall in My and June, our turkey pop-
ulation takes a beating. O course, we haven't come up with any good ideas
on how to control spring rainfall yet. (Laughter.) But that seenms to be the
limting factor

VMR BAILEY: Before you sit down, | would like to ask one nore question -
Wnter before last | happened to be on the Collier Hunting Area which

you nmentioned a while ago as being one of the better hunting areas in Florida
and talked with some of the men working there, just check station operators

and people like that. | was interested in the fact that the kill data they
had indicated that your kill per square mile was roughly one turkey, as | re-
call. That was rather striking to me because that is roughly what our kil

averages on the better areas in West Virginia year after year. Some of the

other data you have with regard to sex ratio and the number of immatures per
adult hen and so on are very sinilar to that of West Virginia. | would like
to hear any comments you have on the kill per square mle

MR POMELL: | have no figures on the turkey kill per square nile. The
Collier Area contains 360,000 acres, but it isn't all turkey range. A lot of
it is excellent deer range but not excellent turkey range. W have killed as
hi gh as 518 turkeys in one season off these 360,000 acres, but as | say it is
not all turkey range, and | don't have it divided down. There again on the
Collier Area | would like to point out in 1954-55 we had very bad rainfall in
the spring of '54 and a bad hatch. That fall they only killed 179 turkeys
on the Collier Area, the pressure being about equal for '55-'56 but we had an
excel I ent hatch the following spring and the kill junped up to al nost 500
birds for just about the same number of man days hunti ng.

DR DUSTMAN (Chio): On a good healthy turkey range what is the justi-
fication for a gobbler season? Under what conditions would you wish to have
a gobbl er season in a healthy popul ation of turkeys?

DR MOSBY: Well, we have a representative from Al abama, and they have
had the gobbl er season for a nunber of years. Wuld you like to answer, M.
Davi s?

MR DAVIS (Alabama): If | may, | would like to make a conment or two
prior to this.

The gentleman from Florida said their sex ratio was 40-60, the 60 being
hens. W don't have the sanple that he has and our nethod of determ ning
sex ratio depends solely on observation, but our sex ratio came out 134 gob-
blers per 100 hens. As | wll point out later in a paper, only about one-
third of the hens are producing broods, but it only takes one gobbler to
fertilize this brood. So we are supporting over a period of years, a good
many gobblers that aren't contributing either to reproduction or to recre-
ation. |f you only have one-third of your hens that are supporting your pop-
ulation, if you go in there and reduce this population, you can in my opinion
hurt your popul ation.

DR MXSBY: In Virginia, about the productivity of turkeys, M. Gwnn has
referred to the fact that the adult hen-poult ratio has been used as a neasure
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of productivity. There is also one intereating fact brought to light in a
study made by Bob MDowel | in Virginia several years ago and that was this --
that only about one hen in six is successful in rearing. At least that was

true in the year of ‘54,

That was based on these facts: The brood count was one hen to approxi-
mately seven young, but in the kill the hen and young ratio was approxi mately
one to one in Central Virginia. |If those figures are representative, it wll
mean that only one out of six or seven hens was successful in bringing off a
brood. That has sone relation, | think, to an any turkey season. My conten-
tion has been that if your turkeys are not producing, then we need not be too
much concerned with the harvest other than elimnating any of it, but if they
are produci ng, turkeys have the potential of producing at alnost a 600 per-
cent rate of increase and the 300 percent is quite often attainable. [|f we
harvest ten percent, which appears to be, fromthe Florida figures, approxi-
mately the proportion that would be harvested in a gobbler only season,
think we may want to think of those figures in the discussion of a gobbler

versus any turkey season.

MR POMELL: | know nothing about turkeys outside of Florida and very
little about themthere, but fromour nunbers, and we are fortunate in hav-
ing records on a large nunber of turkeys, and separating the hens into
adults and sub-adults shows that about 70 percent are sub-adults and 30 per-
cent are adults. O the adults approxinmately 15 percent to 25 percent can
be expected to be two-year birds. This indicates that the hatch of any
given year will drop from 70 percent hens to 15 percent to 25 percent for
the second year, or that 75 percent of the sub-adult hens are |ost between
the first and second year. Areas that were trapped and nost of the areas
from which sight records were taken were closed to hunting. Therefore,
this cannot be a hunting or poaching loss. The nost |ogical explanation of
this loss is that it is a nesting nortality since the hens are probably nore
vul nerable at this tinme than at any other.

That is somewhat of a supposition, but our figures seemto bear that
out.

M GMWNN. | amgoing to ask M. Powell how he knew that the two-
year old hens were actually two-year old hens.

ME?. PONELL: We are able to determne birds of the year by the outer
primaries. They lose these in late February and March. They are hatched in
May and June, and the follow ng February and March they assune their adult
prinmary feathers. From banding records (we have banded 1,400 to 1,500 birds)
and we have about an eight to ten percent return. W find that, in a lot of
cases, not until well after the second or into the third year hens wll de-
velop a button at the spur. This, however, is a figure that is hard to put
your finger on. W certainly have found out fromthe banding record that
the length of the beard has nothing to do with the age of the bird. | have
had birds less than two years old with eight-inch beards. | have also had
birds two years old with only one to two-inch beards. | think probably a |ot
of that is due to habitat, but we feel, as | stated, of the adults, which
conprise 30 percent of the population, 15 to 25 percent are second year
birds. | don't believe that is too little a figure fromour studies. | am
sure | didn't answer your question but did | clear it up at all?

MR GMWNN:  You did it from banding returns?
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MR. PONELL: That's right, nostly from banding returns. W have had the
opportunity to band a large nunber of birds

MR. GLAZENER. | wonder if | mght raise this question -- | don't know
to whomto address it, but anyone froma state where there is a gobbler only

season.

Do you have biol ogical data to support an any turkey season but are pre-
vented from having that arrangement because of |egislative restrictions which
you have not been able to overcone?

DR. MOSBY: That question was asked in the questionnaire and in 46 re-
plies was rather adroitly circunvented. | don't know that there is anyone
here who feels that they are anong friends and will not be in jeopardy if they
answered. Wien we get to the question of |egislation, nost of them have been
alittle circumspect in their remarks and perhaps rightly so. | don't think
it need to be so at this particular group, however. | don't know whether you
coul d appoint a volunteer or not.

MR. DAVIS. So far as | know, Al abama has never sought to change its |aw
on that.

DR. MOSBY: You may be interested in a little remniscing that goes back
about twenty years. W went through the fourteen southeastern states and two
things interested ne a great deal -- every state had the only remaining pure
strain of wild turkey, and the second was that every state had tried a gob-
bler only season. Those states that were in the nost severe straits, parti-
cularly East Texas, Louisiana, Mssissippi, stated that if they were able to
re-establish the turkey as a hunting species, they would not go back to the
gobbler law. Al of themhad had it including Virginia. Qhers having the
gobbler law, or having had a season that extended into the gobbler season,
presumably still have the gobbler [aw as a hangover, either rightfully or
wongfully, fromthe past. Don't msunderstand ne. | amvery nuch inter-
ested in your question. M only thought is to harvest as nuch of the turkey
popul ation as it will biologically stand, be it one percent or fifty percent.
But in many cases | think perhaps we nmay be doing things nmerely because they
have been done that way rather than for any good reason.

MR CALHOUN. | would like to ask sone of the fellows that have a gob-
bler only season what their opinion is of hen loss during the gobbler season

MR DAVIS: | don't have any figures on the loss of hens during the
season. The majority of |oss would come in Al abama during the fall season.
Qur season runs 71 days, 51 being in the fall and early winter, and 20 days
in the spring. There is a loss, but it would be, in my opinion, mnor.

DR. MOSBY: | have been asked to announce that as a courtesy of the
Nat i onal Audubon Society there is a group of reproductions of Audubons of
turkey and other publications which are available free. W wll encourage
you to take one if you have need for same.
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| NTRODUCTI ON

The Arkansas Qzarks originally supported a large turkey popul ation, but
during the past 35 years turkeys have becone increasingly scarce due to tim
ber cutting and other |and-use practices. Recent favorable changes in the
environment, resulting mainly fromthe exodus of human popul ations and the
devel opnent of the Ozark National Forest, have made it desirable to attenpt
reintroductions into parts of the formerly occupied range.

During 1940 and 1941 the Arkansas Gane and Fi sh Conm ssion rel eased
several hundred pen-raised turkeys in scattered |ocations throughout the
Qzarks in an attenpt to re-establish wild turkeys in parts of this area.

In a few years it became apparent that these efforts, for all practica
purposes, had failed. In 1950 the Commi ssion began a new series of turkey
restockings, this time, using turkeys trapped from native populations in
southern Arkansas. This new program produced encouraging results and plans
were made to continue it by increasing trapping efforts and sel ecting addi-
tional release sites. In 1957 the Comm ssion renewed the pen-raised turkey
restocking program and began raising turkeys of the Pennsylvania strain for
later release.

As a phase of the Cooperative Gane and Fish Comm ssion-University of
Arkansas research program a turkey investigation project designed to evaluate
the success of both types of turkey releases was established and work began

in Decenber 1957.
METHODS

I nvestigations were conducted on four study areas stocked with native
turkeys and on six areas containing pen-raised turkeys (Tables 1 and 2). In
those areas containing native turkeys the primary goals were to |locate flock
concentrations, determne the dispersal limts of the populations, and to
obtain an estinmate of the nunber of turkeys present. |n addition to these
objectives, survival, reproductive potentials, and the behavior patterns of
t he popul ations received special attention in the pen-raised turkey study

areas.

Two principle nethods have been used in collecting turkey popul ation data.
Approxi mately seventy-five per cent of all the time allotted to field investi-
gations has been devoted to the personal interviews of |ocal residents and U S.
Forest Service and Game and Fish Commi ssion enpl oyees who |ive near, work in,
or periodically visit the study areas. The remaining tinme has been spent in
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TABLE 1
W LD TRAPPED TURKEY RELEASES IN FOUR STUDY AREAS

Name and Location of Nunber of Turkeys Rel eased
Study Areas Date of Rel ease Mal e Femal e
Bl ack Mountain Area in the January 1950 3 5
Wiite Rock District of the
Qzark National Forest, 14 Mar ch 1951 3 6
Mles North of Qzark, Ark.
March 1953 3 4
February 1953 10 3
Tot al 19 18
Devils Den Area in the Decenber 1955 2 0
Boston Mountain District
of the Qzark Nati onal January 1956 1 4
Forest, 20 Mles South
of Fayetteville, Ark. March 1957 3 5
Tot al 6 9
Wedi ngton Area in the
Boston Muntain District Cct ober 1955 3 5
of the Qzark Nati onal
Forest, 14 Mles West of February 1956 0 6
Fayetteville, Ark.
Tot al 3 11

Mllroy Area in Northern
Madi son County 12 Mles February 1958 14 21
North of Huntsville, Ark.

Tot al 14 21

Combi ned Tot al 42 59
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TABLE 2
PEN- RAI SED TURKEY RELEASES IN SI X STUDY AREAS

Narme and Location of Nunber of Turkeys Rel eased
Study Areas Date of Rel ease Mal e Femal e
Fort Chaffee-Sebhastian Co. March 11, 1958 12 20
Near Fort Smth, Ark.
Ozone-Johnson Co. Near March 17, 1958 3 5
Qzone, Ark.
Pour-O'f Muntain-Carroll Co. March 11, 1958 3 5

Near Carrollton, Ark.

Boat Mbunt ai n- Newt on & Boone March 12, 1958 3 5
Co. Line Near Bellfonte, Ark.

Gat her Conmuni ty-Newton & March 12, 1958 3 5
Boone County Line

Koen Forest-Newton Co. . March 11, 1958 6 10
Near Jasper, Ak,

Conbi ned Tot al 30 50

maki ng on-the-spot field checks, often in the conpany of rural residents or
other interested persons, in an effort to document sight records, and to
verify reports.

RESULTS
W d-trapped Turkey Rel eases

Ni neteen nale and eighteen female turkeys were released in the Wite
Rock District of the Ozark National Forest between January 1950 and February
1953. As a result several flocks are now well established, the heaviest con-
centrations remaining in the vicinity of the original release sites. Al so,
turkeys in snmaller nunbers have dispersed far into surrounding areas. A
conpi lation of interviews fromthe periphery of the area of known dispersal
indicates that wild turkeys now occupy parts of an area twenty mles wide from
north to south and approximately twenty-six mles w de fromnortheast to
southwest (Figure 1).

Six male and nine female turkeys were released in the Boston Muntain
District of the Ozark National Forest between December 1955 and March 1957.
Since that tine reproduction has occurred and turkeys have spread into sur-
rounding areas, wWith the heaviest concentration located in an area extending
six mles south of the original release sites (Figure 2). It is apparent
t hat popul ations now occupy parts of an area approximately twelve mles in
dianeter, extending to within three mles of the Gklahoma state line to the
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west and eastward to within seven mles of the known western dispersal limt
of the Wite Rock District study area

The introduction of three nale and el even female turkeys in the Weding-
ton study area during the fall and winter of 1955-56 has produced less im
pressive results. Reproduction has occurred each season follow ng the re-
| ease but no great increase in nunbers is evident. During the fall of 1957
a flock of twenty turkeys was reported in the vicinity of the release site.
No other reports of such a large flock have been received since that tinme.
Field investigations have indicated that turkeys in smaller groups have
been ranging over nost of this 18,000 acre area. The sighting of a turkey
flock conmposed of ten birds was recently reported approximately two mles
sout heast of the release site.

During January and February of 1958 twentv-one female and fourteen male
turkeys were released on the Mcllroy study area in northern Madi son County.
I nvestigations conducted during the sunmer and fall following the release re-
veal ed that reproduction occurred during the spring and a |arge nunber of
turkeys remained in the vicinity of the release sites. Also, reports have
been received of turkey sighting six mles southwest, five and one-half mles
south, and five mles southeast of the release sites.

Pen-rai sed Turkey Rel eases
During March 1958, ten-nonth old, pen-raised turkeys of the Pennsylvania
strain were released in eight potential study areas in northwest Arkansas.
Six of these areas (Table 3), which received a conbined total of eighty tur-
keys, were studied during the ten-nonth period since the rel ease.
TABLE 3

STATUS OF THE PEN-RAI SED TURKEYS IN FI VE
STUDY AREAS | N SEPTEMBER 1958

Nunber Turkeys Nunber Turkeys
Rel eased Still Present Nurmber Known Nurmber Not
Study Area  Male Female Mile Female  To Be Dead Account ed For

Fort Chaffee 12 20 6 12 11 3
Qzone 3 5 1 3 0 4
Carrollton 3 5 1 4 1 2
Bel | efont e 3 5 2 3 - 3
Gat her 3 5 4 _ A
Koen For est 6 10 1 3 5 7

Total s 30 50 11 4% 25 17 23

*Sex Unknown
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Initial Dispersal

For one to three weeks after their release nost of the turkeys wandered
in apparent confusion before becomng localized in specific areas. In one
case five turkeys noved approximately ten mles west of their release site
(Figure 3) and in another case eight turkeys moved approximately five niles
north of their release site before becoming localized. |In two other study
areas the flocks dispersed in different directions, eventually becom ng es-
tablished in areas surrounding the release sites (Figures 4 and 5).

Sur vi val

O the original eighty turkeys released in March, forty were still known
to be present in Septenber (Table 3). Their status has changed very little
since that time. O the nineteen turkeys known to be dead, (only seventeen
in Table 7 because two died since Septenber), seven may have been killed by
predators, four died following illness, two were killed by autonobiles, one
drowned, and five died from unknown causes. The fate of the other twenty-
three turkeys is a matter of speculation. Undoubtedly some of these birds
have perished but others may be living undetected in or around the study

ar eas.

Reproduction and |ncrenent

Mating activities were noted in all study areas soon after the release.
In one area nmales established territories during the last of April and de-
fended themvigorously. Strutting, fighting, and gobbling were proninent
during this period. Two turkey nests found in My contained ten and twelve
eggs respectively. Two June nests contained eleven eggs each. O eighteen
femal es which attenpted nesting, fifteen produced broods during June and July
(Table 4). Eight broods, which were observed within two days after hatching
averaged 8.1 young each. In one study area, during July and August, there was
an average of 4.1 young for every fenmale that was known to have attenpted
nesting. One fenmale mated with a donestic turkey and produced eight young in
June of which only one has survived. Turkeys on two study areas, one which
received 16 and one which received 32 birds, increased their nunbers to 19
and 51 respectively (Table 5). In four areas which received eight birds each
one still had a population of eight in Decenber, while the others decreased to

five, five and four (Table 5).

The Effects of Domestication

Al'l pen-raised turkeys were conparatively tame when rel eased, The degree
of wildness or tameness which these birds denonstrated |ater seened to depend
| argely upon their experiences soon after being released. Some of the birds,
whi ch were encouraged by well-meaning residents, settled near farm hones and
becanme barn-yard pets or pests in at |east eight known cases. Those which
were chased away by dogs or otherw se discouraged eventually lost interest in
becom ng donesticated and assumed a wild or sem-wld existance. In two
known instances turkeys which were extrenmely tame, staying close to farm hones
later left these hones and Joined sem-wild flocks in the vicinity,
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Fig. 3
‘On ll. |2.

OQzone Pen-raised Turkey Study Area.

Range of one nale and one femal e turkey.

@ Location of individual female turkey.
«— Direction of travel fromrelease site.

-50-



o)
ey

-

e

//

el

AT
-éw ?:-ﬂr:—' “..g;;-.':'.r"“ L

A\

-
*

~O

1 e 3

Figure 4. Pour-Of Muntain Pen-raised Turkey Study Area

¢ Release site.
@ Range of one male and one femal e turkey.

@ Location of individual female turkey.



BOAT MT.
RELEASE SITE

. 0 1 2
Fig. 5 | | I
Boat - Mount ai n Pen- Rai sed Turkey Study Area

‘. Rel ease Site.

@ Spring & sumrer range of 5 & 3 turkeys respectively.
. Location of one male & one female turkey.

&

Location of one fenal e turkey.
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TABLE 4

NESTI NG SUCCESS OF TEE PEN-RAI SED TURKEYS

Average Brood-Size

Number Known to Number Which  Wthin Two Days of
Nunber Fenale  Have Attenpted Produced Hat chi ng
Study Area Turkeys Rel eased Nest i ng Young (Nurmber  Broods Count ed)
Fort Chaffee 20 8 7 8.7 (3)
Ozone 5 3 3 3.5 (2)
Carrollton 5 3 1 8 (1) (1)
Bel | efonte 5 1 1 12 (1)
Koen For est 10 3 3 12 (1)
Total s 45 10 15 8.1 (8)
*Unconfirmed Cbservation
TABLE 5
| NCREMENT OF PEN-RAI SED TURKEYS
Nunber Present in Decenber Per Cent
Study Area Rel eased Adult  Young Total Change
Fort Chaffee 32 18 33 51 +59
Ozone 8 4 4 8 0
Carrol | ton 8 4 1 5 - 38
Bel | ef onte 8 5 0 5 -38
Koen For est 16 3 16 19 +19
Gather Community 8 4 0 4 -0
Tot al 80 38 54 92 +15
SUMVARY

Because of recent favorable changes in the environnent it has becone

feasible to attenpt turkey restoration in parts of the Arkansas Qzarks.

Si nce

two methods of restoration, that of stocking with wild-trapped turkeys and

that of using pen-raised turkeys,
ate the success of each.
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are being enployed it is desirable to eval u-
For this purpose a turkey investigation project was



established as part of the University of Arkansas-Arkansas Game and Fish Com
nission cooperative research program Investigations have been conducted in
four study areas containing wild-trapped turkeys and in six containing pen-
rai sed turkeys. A conbination of the personal interview method and field in-
vestigation was used to collect turkey popul ation dat a.

Two areas which received wild-trapped turkeys between 1950 and 1957 have
supported sizable popul ations near the original release sites. In one of
these areas turkeys now occupy parts of an area twenty-six nmiles in dianeter
fromnortheast to southwest, and twenty mles in dianeter fromnorth to south.
In the other area turkeys occupy parts of an area approximately twelve niles
in diameter. An area which received wild-trapped turkeys in 1955 and 1956 has
supported a popul ation at |east equaling or slightly surpassing the origina
nunber released. Successful reproduction occurred during the first spring
following a late winter turkey release in another study area and records have
been received which indicate a five to six mle dispersal fromthe rel ease area

Since the study of pen-raised turkeys has been in progress only ten nonths
final conclusions would be premature. However, a study of eighty individuals
on six study areas has shown that sone free-ranging pen-raised turkeys are
able to survive for at least ten nmonths, that they can reproduce successfully
at eleven nonths of age, and that some females have shown the ability to
rai se young.

DI SCUSSI ON

MR SCHORGER  How did that turkey happen to drown? They are good sw m
ners.

MR PRESTON: That's partially an unanswered question. An elderly |ady
who was fishing on the creek in that vicinity heard the bird in the water and
she waited approximately thirty mnutes before she investigated, and she
found the bird attenpting apparently to go up a rocky bluff or slick bank,
and it couldn't make it. She went to a farmin the area and the local resi-
dent cane down and retrieved the bird and by that tine it was dead and that's
all the information | have. | believe that is authentic. | didn't actually
see the bird nyself.

MR, GREENLY (Nevada): You nentioned releasing a known number of birds
on an area, then going back later and counting them | just wondered how

large an area it was, what type of vegetation was found thereon, and how you
went about determ ning just how many birds were there.

MR PRESTON. You are talking about the game farmrel eases no doubt?

MR GREENLY: That and any other rel eases,

MR PRESTON. W have nade no count on our wild trap study areas for ob-
vious reasons, but on the game farmbirds it was no problem You could go into
an area two days after a release and locate the birds in the vicinity of the
farm hones.

MR GREENLY: They were released in heavily popul ated areas?
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MR PRESTON  Not necessarily. They noved to heavily popul ated areas
Sonme of themwere released in areas of 20 square mles on either side with
very little habitation.

MR GREENLY: | was just wondering how many you had, say, a year later

MEL PRESTON. Well, it's not very nuch of a problem | could go into
areas at any time and talk to the [ocal residents or forest and game service
enpl oyees who had seen or heard the birds recently. Once in a while we nmade
actual sight records, which wasn't too difficult. The birds periodically
visited hones, even the birds in a sem-wld condition, so counting really
wasn't too nuch of a problem As far as the habitat is concerned, it's
typical Qeark country, end in the wild part of this area it is pretty rough --
very few roads going into it. It would be very difficult to obtain accurate
counts if they remained in those areas, but they didn't.

MR GREENLY: That is what | was wondering.

MR PRESTON.  They didn't remain there. On the wild trapped study areas
it was virtually inpossible with the tinme we had available to count those
birds. O course, we could get authentic sight records one place or another,
but as far as saying how nmany birds were in the area, w just couldn't do it.

MR GREENLY: That is what | was wondering. Thank you.

THE AER AL DRCP METHOD OF RELEASI NG W LD TRAPPED TURKEYS
FOR RESTOCKI NG PURPOSES

James A. Powel | and Louis F. Gainey
Florida Game and Fresh Water Fi sh Conm ssion

The Gane Management Division of the Florida Ganme and Fresh Water Fish
Conmi ssi on has been trapping, banding and restocking wild turkeys for the
past decade. During this period, several nethods of transporting and rel eas-
ing these wild trapped turkeys have been enployed. Each year during the
mont hs of January and February, approximately two hundred wild turkeys are
trapped fromthe Fisheating Creek WIldlife Minagenent Area in G ades County,
Florida and released in suitable turkey habitat that is open to public hunt-
ing throughout south Florida.

Fornerly these birds were |oaded into carrying crates on the back of a
pi ck-up truck and transported to the release site. This would necessitate
confining the birds for as nuch as 8 to 10 hours and on some occasi ons over -
ni ght, depending upon the distance between the trap site and the rel ease
point. Since the wild turkey is by nature a strongly freedom|oving creature,
attenpted escape is continuous throughout the period of confinement. Self
inflicted trauma was common, the turkeys scal ping thensel ves and rubbing their
necks raw regardl ess of how snmooth the inside of the carrying crate was con-
structed. Mortality figures between the trap site and the release points av-
eraged about four percent each year. In addition, nany birds rel eased with
severely scal ped heads and necks probably fell victimto shock and screworns
after release. No definite figures of course are available on this nortality
factor.
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During the 1956 trapping season, several discussions were held in re-
gard to the feasibility of dropping wild turkeys out of an airplane and
near the end of the trapping period, it was decided to "sacrifice" one tur-
key in an attenpt to show the possibilities of such a release. The turkey,
a sub-adult hen, was put into a burlap bag, tied securely around the feet and
| oaded into one of the Conm ssion's Super cubs. Upon reaching the area
above the proposed release site, the turkey was untied, removed fromthe bag
and held by hand. The pilot, holding the plane at approxi mately 200 feet
altitude, put down the flaps showi ng the plane to about 45 mles per hour
airspeed. The turkey was thrown down and out fromthe plane and was in a
free fall for only 20 to 30 feet at which tine the bird righted itself and

went into a long glide.

During the 1958 season, all of the trapped turkeys, with the exception
of those released in the near vicinity of the trap sites, were released by
the air drop method. To date, nortality between the trap sites and the re-
| ease points for the air released birds is 0 percent and not a single bird
has failed to regain its equilibriumfromthe free fall and glide to the
ground. The confinement period has been reduced to two to three hours from
the time the turkeys are trapped and the birds are unable to scal p thensel ves
in the burlap bags. In addition to greatly reducing the confinenment period
and nortality rate, it is possible to restock areas that are conpletely in-
accessible to ordinary means of transportation. \Wiile sportsnmen do reach
these areas during the hunting season by traveling one to two days in
special [y constructed swanp vehicles, thus making these turkeys accessible
to the hunter, it would be inpractical both physically and financially to at-
tenpt to release turkeys in these areas other than by the air drop method.

Since the initiation of the turkey restoration programin Florida,
1,210 turkeys have been trapped, banded and rel eased throughout the State.
W have received notification of 96 kills for approximtely an 8 percent
band return. O these 1,210 releases, 94 turkeys have been rel eased fromthe
air. Wile it is still too early to deternine band return percentages since
most of these turkeys were air released in January and February of this
year, it is logical to assume that a greater percentage of these birds wll
survive to reproduce since the self-inflicted damage factor has been elim -

nat ed.

This paper was first presented at the October, 1958 neeting of the South-
eastern Association of Gane and Fish Commi ssioners in Louisville, Ky.
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TABLE 1

FLORI DA TURKEY KI LL BY MANAGEMENT AREA
1950 - 1959

AREA YEAR TOTALS

1950 1951 1952 1953 1954 1955 1956 1957 1958
1951 1952 1953 1954 1955 1956 1957 1958 1959

Ccal a 29 12 13 36 14 18 122
Qul f Hanmock 18 65 115 32 52 122 139 66 79 688
Avon Park 4 31 7 10 61 118 72 131 434
St ei nhat ahi e 12 21 13 6 73 116 51 75 367
Far nt on 25 85 43 62 39 59 62 53 428
Tonoka 5 16 19 31 18 11 37 29 166
Cor bet t 62 18 31 111
Col | i er 679 502 179 459 518 249 100 2,686
Hendry 203 283 252 317 1, 055
Sunt er 12 58 74 83 94 66 64 451
Fi sheating Creek 206 240 229 302 396 382 302 2,147
Auci |l | a 8 12 42 14 33 109
Lee 48 26 30 23 9 10 146
Ri chl oam 38 33 28 63 63 225
Gaskin 2 2 12 14 30
Croom 9 16 12 37
Devil's CGarden 18 25 43
Ckeechobee 16 14 13 38 81
Hol opaw 7 6 20 23 56
Canp

Bl andi ng 20 22 28 70
Lake Butler 20 12 32

TOTALS 18 314 1,538 1,243 1,044 1,279 1,700 1,220 1,128 9,484




TABLE 2
FLORI DA STATE-W DE TURKEY KILL AND PRESSURE

1950 - 1958
YEAR KILL HONTERS R VS

1957 - 1958 20, 200 33, 600 183, 200
1956 - 1957 17, 100 29, 000 150, 000
1955 - 1956 16, 300 33, 000 150, 000
1954 - 1955 14, 300 25, 000 130, 000
1953 - 1954 17, 800 29, 200 139, 000
1952 - 1953 13, 150 18, 860 96, 300
1951 - 1952 10, 200 16, 000 76, 000
1950 - 1951 15, 000 28, 000 110, 000

DI SCUSSI ON

MR DeARMENT: |s that trapping in addition to the hunting take?

MR POWNELL: Yes sir, it is. The trapping is done on the closed area
The hunting is on the managenent area. Wen | said nanagenment area, we call
both the breeding ground and the open area the Fisheating Creek Managenent Area.

DR KQzZICKY: | wonder if anyone else has tried aerial releases of wld
turkeys? | know that California has used a sinilar technique with chukars.
California is the only other state | have heard of that is using this same
t echni que.

(No response.)
MR POMELL: Wen | said that the nortality rate was reduced to zero,

| didn't nean by that that we never lost a bird, but our nortality rate is
restricted to birds that die in the trap i mediately fromshock. W do have
turkeys, primarily old gobblers, that will imediately go into shock when
the door is dropped.

QUESTION. Do you ever use any pol es?

MR POAELL: Solid poles on the side?

QUESTI ON:  Yes.

MR POWELL: Yes, we did, and they just won't go in. They like to see
through the trap, which is why we use the wre.

QUESTION.  Wen transporting them by plane, how many do you take?
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MR POWMELL: | can get about eight in the type of plane we have

QUESTION:  Would you nmeke a trip for one?

MR, PONELL: Cenerally, we do sone restocking in areas around our trap-
ping site, so when we only cone up wWith one turkey in the morning we use a

truck.
QUESTION.  What woul d you say is your cost per bird for this?

MR. POWELL: That's a good question. | can answer it. It may sound
a little high, but we do it anyway. Those birds run us about $27.00 api ece;
that includes everything: depreciation on vehicles, salaries, traps, bait,
everyt hi ng.

QUESTION.  Have you used any band other than the riveted | eg band?
MR. POMELL: No, we have not enployed any other |eg band.

| had a band returned this year froman adult hen that was banded nine
years ago. | had a band returned froma gobbl er banded six years ago that
traveled 50 mles, and | had two bands returned from young gobblers that were
sub-adult a year ago -- in other words, they were a year and a half old --
that had eight-inch beards. | have been called a liar on that point many
times.

MR MASON (New York): Do you find you have to use a |arger size band
as you tie thenf

MR. POMELL: This is a particular band that canme off the bird that was
banded nine years ago. It is the rivet type. W have one size for gobblers

and one size for hens.

DR DUSTMAN:  Jim this norning | think you mentioned the river area
where you nade that transplant. Wat was the size of that transplant again
and what was the growth of the popul ation?

MR, POMELL: | believe the exact figure was 163. | amnot sure of the
figure, about 160 birds, and within about three to four years we had a shoot-
able population. As far as telling you how nany birds there were, there again
| don't know how to count turkeys, but the popul ation was bi g enough so that
you coul d see bunches of 20, 30 to 40 turkeys working in and out. In the
Peace River country, which is heavy cypress swanps, you have a |lot of orange
groves which, of course, are clean underneath and here they work out of the
swanp and through the groves; they roost in the cypress swanps. You can see
30 or 40 in a bunch.

There again we have been fortunate with Mther Nature. W had three
good hatches there.

Cenerally, in Florida, they don't appreciate the fact that the turkey is
bei ng brought back where they didn't have them but in this particular section
of the state they did. They were highly indignant if anything happened to any
turkey. In fact, we had a hard tine opening the season when we got a shoot -

abl e popul ation.

MR SHEAFFER (Virginia): Wat is the local reaction to the turkeys being
moved to the adjoining county or soneplace else? Do they object to it?
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MR PONELL: Yes, they do. Those turkeys belong to @ ades County and
that's where they ought to stay. W do have a little trap difficulty once in
a while, such as a door being sprung. |It's a matter of public infornation
and we have a lot of work to do along these lines. W do release birds in
areas in dades County where they can be shot, and every year a few d ades
County people take the band off the turkeys, which tends to ease the pain a

little bit.

MR CALHOUN. In your opinion, if you were transplanting a very smal
number of wild-trapped turkeys in an area where there was none, would an air-

pl ane rel ease be possibl e?

MR POWELL: When | want to make a group release, we just circle that
area. Then the pilot makes a circle until | have another turkey unbagged and
ready to go and it's dropped out in the same place, and, of course, they will
get together in a short tine. Financially, it would depend on how easy you
could get there other ways, and so forth.

MR CALHOUN. Tine is inportant to us

MR POAELL: There again you have the distance fromthe trap site. If
it is any distance at all, the plane will be advisable

DR MOSBY: Do you make any effort to keep in the same release birds
from the same flock? Have you run into any difficulty in mxing two flocks
and having them di sperse or not getting together as a result of not being
from the same flock?

MR POAELL: W nake no attenpt at all to try to keep the birds from
the same flock at the same release point. In other words, we are trapping
about five traps a norning which involves five different groups of turkeys,
and generally any one norning | will take all the turkeys that are trapped
that norning and put themin a particular area.

DR MOSBY: Wuld you coment on the nunber of birds rel eased? Wat you
woul d consider the mninumto release in one place?

MR POWELL: That would vary quite a bit, depending on the habitat and
the acreage involved. |f you release five hens and two gobblers in an area,

that should give you a pretty good breeding stock

DR MOSBY: After you rel ease those seven birds, how long do you wait to
determ ne whether or not that release is successful before you stock some nore

bi rds?

MR POAELL: At least through one breeding season. The idea is to re-
stock the area so the birds will repopulate naturally. W try to make sight
records and feeder observations. W generally have feeders in operation in
an area before we release the birds. That isn't always the case, but we do
in many of our areas.

MR CROSS (Virginia): W have just gotten into the wild trapping now,
and | think of one area in particular where we have released five to seven
birds a year for about three years. W are not sure whether it is tine to
forget that release and try another one or not.

MR POMELL: Do you have any records at all of poult counts?
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CRGSS:  Yes.
PONELL: Have you tried any trapping in that area?

2 3

CRCSS:  No.

MR. POMELL: You nmight. |[If the area should have any turkeys at all, you
mght try some trapping to see what your sub-adult ratio would be fron1your
trapping and that result would determ ne whether the popul ation was progres-
sing or regressing. In Florida, when our population gets off that 70-30 ratio
of sub-adult to adult birds, we know that something happened to the hatch.

MR, DOW (Tennessee): Your 70-30 ratio -- what time of the year do you
trap?

MR POMNELL: W trap in January and February, but the 70-30 ratio is from
sight records, trapping records and feeder observation records all year
around. O course, it doesn't include young poults but the year-around
sanple is about 15,000 birds.

MR DON That wouldn't hold then at the tine you were trapping?
MR POWNELL: Yes, that definitely holds at the tine we are trapping.
MR DON That's the time you see nost of themin hand, isn't it?
MR POWELL: That is the tinme we see nmost of themin hand, yes. O

course, that's where we get our nost accurate figures, but the figure also
runs for the kill that is processed through the checking stations, too.

RESULTS OF STOCKI NG W LD- TRAPPED AND GAME FARM TURKEYS | N KENTUCKY

Frederick C. Hardy
Kent ucky Department of Fish and Wldlife Resources

The Eastern WId Turkey ( Meleagris gallopavo silvestris ), the forenost
upl and gane bird of pioneer Kentucky, was found originally in all counties
of the state. Turkey hunting still was an inportant sport in sone sections
as late as the early 1900's. Popul ations declined rapidly following |arge
| umbering operations and by 1945 the only known native popul ation was | oca-
ted on the Kentucky Wodl ands National WIldlife Refuge in Lyon and Trigg
Count i es.

Attenpts by the Kentucky Department of Fish and Wldlife to restore tur-
keys on vacant range began in 1937 with the release of game farm stock pur-
chased froma |ocal gane breeder. At least ten counties received stock from
this source prior to 1943. Little is known of this operation except that it
apparently was unsuccessful in all cases. Mre recent restoration work, the
subject of this report, involved the use of wild-trapped native stock and
stock produced at the Department's Game Farm
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Source of Stock

Al wld stock was trapped from Kentucky Wodl ands Refuge under an
agreenent with the U.S. Fish and Wldlife Service. Trapping and releasing
were conducted by personnel of Kentucky Federal Aid Devel opment Projects
17-D, 20-D and 30-D.

Stock produced at the game farm cane fromthree sources: A private
breeder in A abama, a private breeder in Miryland and the Pennsylvania Game
Commi ssion. Mst of the stock released prior to 1952 came fromthe Maryland
source; nost of that used after 1952 was of the Pennsylvania origin

Rel eases

During the ten-year period from 1946 to 1956 a total of 214 wld-
trapped turkeys was released on six areas. During the ten-year period end-
ing in 1958, a total of 3,923 pen-reared turkeys was rel eased on an additiona
13 areas. Disposition of this stock is shown in Tables 1 and 2.

Al'l stock was transported directly fromthe trap site or rearing pen and
rel eased without pre-conditioning to the release area. Al wild-trapped and
all but three game farmrel eases were made on refuges. Nunber rel eased per
area per season ranged from2 to 30 wild birds and from21 to 180 game farm

bi rds.

Rel ease records indicate that about 75% of the wld-trapped birds were
poults and that approximately 60%were hens. Nearly all of the pen-reared
turkeys were released at the age of 12-18 weeks, with a few hol d-overs and
excess breeders being rel eased each spring; sex ratios were recorded in only
a few instances.

Popul ation Estimates

Some form of census procedure, either winter flock counts, gobbling
counts or both, has been followed on all wild release areas. As these tech-
ni ques could be applied to only small sanples of range, district biologists
estimates based on all observations including censuses have been used in
Table 1. These estimtes probably are | ower than actual popul ations.

Due to the extent of other work in progress, fairly intensive follow
up studies were possible on the Lewis and Bullitt-Nelson pen-reared rel ease
areas. Roadsi de gobbling counts were nmade annually on the Bullitt-Nelson,
Harlan and Bel|l areas. Population figures in Table 2 are based on the above
and on results of occasional post-release checks and random observations or
| ack of observations reported by biologists working in the various localities.

Resul ts

Al'l releases of wld-trapped turkeys have resulted in apparently estab-
lished flocks with a mnimumtotal population of 745 occupying at |east
130,000 acres of range. One restored flock is being trapped for further
transplanting; three other flocks could stand sone trapping. On the basis of
popul ation density alone, four flocks are huntable.

Wth the possible exception of the Bullitt-Nelson and Ballard rel eases,
all efforts to re-establish turkeys through the release of game farm stock
evidently have failed. Reproduction was recorded during the past three
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seasons and over-w nter survival was reported the past two years on the Bullitt-
Nel son area. Twenty-six locally-reared turkeys survived the winter of 1957-
1958 and two of the hens produced broods in 1958. An indefinite nunber of
turkeys present on the Ballard County Refuge were survivors of 1957 broods

but whether these survivors reproduced in 1958 is unknown.

Sone Factors Possibly Affecting Results

As all releases of wild-trapped stock, both large and small, have been
successful, it appears that larger rel eases may have been wasteful and that
much nore range coul d have been stocked with the turkeys available. During
the past two years, releases have been limted to 8-12 birds per release site.

Mrtality soon after release was much lower for wild-trapped stock (less
than 5% known) than for game farm stock. Follow up checks of eight releases,
totalling 276 game farm turkeys, revealed that at [east 61 were killed by
predators or died fromother causes within a few days after the release.
Twenty-three of one release of thirty were found dead two days |ater. The
forest devel opnent project |eader estimated that only one or two birds sur-
vived fromreleases totaling 180 birds nade on three areas during the fal

of 1955.

Tameness of game farmturkeys as reflected by their affinity for barn-
| ots and refuge headquarters has been an inportant factor limting the suc-
cess of this stock. Broods were observed in Lewis County as late as 1956
(three years after the last release) but their novements were alnost entirely
restricted to farms. The second generation of |ocally-reared turkeys on
Bernheim Forest in Bullitt County are sem-tane al so and sel dom nove from
the fields surrounding the forest headquarters.

The effect of repeated |arge annual injections of new pen-reared stock
on a few turkeys which may have survived fromearlier releases is unknown,
but the possibility of introducing disease is obvious.

Concl usi ons

1. The success of the wild-trapped stocking program warrants expansion
of the operation to the full trapping potential which is at least five times
greater than the current annual catch. UWilization of the increased catch
in plants of up to one dozen birds in carefully selected bl ocks of range
shoul d provide sufficient popul ated area for an open season within a rela-
tively short tine.

2. There appears to be no justification for continuing the release of
ganme farmturkeys at the present time. (A recommendation to this effect has
been accepted and game farm production has been suspended indefinitely.)

Summar v

Rel eases of 214 wild-trapped native turkeys on six areas resulted in
apparent|y re-established populations on all areas. Wth two possible ex-
ceptions, releases of 3,923 farmgame turkeys on 13 other areas were fail-
ures. Factors possibly limting over-all results were: Unnecessarily large
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size of wild-trapped plants, heavy post-release nortality and tameness of
ganme farmstock and the effect of repeated injections of new sem -tane stock

on survivors of earlier

Deline, J. L.

Hardy, F. C

Moynahan, J. 0.

Moynahan, J. 0.

1946- 1949.

1953-1958.

1948-1952.

1952- 1958.

rel eases.
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TABLE1

W LD- TRAPPED TURKEY RELEASES AND POPULATI ON ESTI MATES

Kent ucky
1946- 1956
Tot al Spring
County Location Period O Release O Fall Tot al Estimat ed
O Area Rel eases Seasons Rel eases Rel eased Present Pop.

McCr ear y- Pul aski 1946 - 1950 5 Bot h 39 200
Ednonson 1945%- 1949 2 Fal | 15 60
Breat hitt-Knot t 1949 - 1953 4 Fal | 46 175
Leslie-d ay 1951 - 1953 3 Fal | 52 150
Wl f e- Powel | 1954 - 1956 2 Fal | 36 100
Jackson 1955 1 Fal | 26 60
Total s 214 745

* Year uncertain.
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TABLE 2

GAME FARM TURKEY RELEASES AND PCOPULATI ON ESTI MATES

Kent ucky

1948- 1958

Tot al Spring

County Location Period O Release O Fall Tot al *Estimated
O Area Rel eases Seasons Rel eases  Released Present Pop.

Met cal fe 1948 . 1954 5 Bot h 302 0
Christian-Cal dnel | 1949 - 1958 9 Bot h 578 (80) 0
Lewi s 1950 - 1953 4 Bot h 379 0
Bul litt-Nel son 1951 - 1957 7 Bot h 708 30+
Fl oyd 1952 - 1958 6 Fal | 455 (80) 0
Christian 1953 - 1958 2 Fal | 181 (160) 0
Let cher 1954 - 1956 2 Bot h 190 0
Har | an 1954 - 1958 3 Fal | 225 (80) 0
Bal |l ard 1954 - 1958 5 Bot h 345 (80) ?
Bel | 1956 - 1957 2 Fal | 160 0
Carter 1957 - 1958 2 Fal | 160 (80) *r
Har di n 1957 1 Fal | 80 **
Boyd 1957 - 1958 2 Fal | 160 (80) i
Total s 3,923 30+

* Before ‘58 rel eases
** No reports received
() Released in 1958

H STORY OF TURKEY RESTORATION IN M SSI SSI PPI
AND | TS EFFECT OM PRESENT MANAGEMENT

Bruce C. Johnson
M ssi ssippi Game and Fi sh Conmmi ssion

In the days of the early settlers Mssissippi was known to abound with
gane native to the Southeast, and the wild turkey was reported to roamthe
forest in every part of the state. Their nunber renmained high until the big
| oggi ng operations began about 1880 when a downward trend was first noticed.
The period 1900 to 1925 found the major forest felled and much of the hone
range of the birds destroyed. Excessive kills acconpanied the cutting of
tinmber, but the loss of habitat was certainly the nost inportant factor
contributing to the major reduction in turkey populations. Turkeys renmained
only in natural refuges in the formof river-bottom swanps scattered over

the state.

The establishnment of the M ssissippi Game and Fish Commission in 1932
found turkeys still low in number and |ocated primrily in river bottomns.
The ground work for the later restoration work was initiated this first
year when the Comm ssion requested the game wardens over the state to sub-
mt a report on existing turkey flocks. They were also asked to subnit a
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report on unoccupi ed turkey ranges suitable for stocking. These early re-
ports were later used by personnel working on surveys and investigations of
wi I d turkeys under various Federal Aid projects

As a result of low turkey nunbers and the existence of suitable unoc-
cupi ed ranges, the Comm ssion in 1934 began purchasing sem-tanme stock for
rest ocki ng purposes from private sources in the South. Between 1934 and
1939, a total of 2,743 birds were obtained and released in small groups either
in unoccupied ranges or in ranges having | ow native stock. The county wardens
for atinme reported on the status of the plants so that records were avail able
for later reference. Plants were made in 81 of the 82 counties in M ssissippi

In the fall of 1941 an opportunity was presented through Federal Aid
Project 3-R Survey of Gane Birds of Mssissippi, to make an inventory of the
wild turkey in Mssissippi. During the life of the project, the status of
576 individual plants conposed of 2,039 birds made between 1934 and 1939 was
checked. It was found that only 179 were successful, 57 partially success-
ful, 28 uncertain, and 374 failures. No doubt the plantings considered par-
tially successful or uncertain have since that tine gone the way of the fail-
ures.

The final report of Project 3-R gave as the major factors for failures
of the 374 plants |isted under this category poaching, and the use of seni-
tame planting stock. It was interesting to note that successes occurred when
birds were released in ranges containing sone native stock on |ands where the
owners gave them conplete protection and supplied feed until the birds became
adj ust ed.

A later Federal Ad Project, 31-R, WId Turkey Survey and Inventory, which
was conducted fromJuly 1, 1949, to June 30, 1953, found 46 of the 82 counties
in Mssissippi contained established turkey flocks though nmuch of the range
was sparsely occupied. The project gave as the inmediate limting factor to
good turkey populations in existing suitable ranges illegal kills, and espec-
ially the kill of hens.

On July 1, 1954, the Commission initiated as part of the State-Wde De-
vel opnent Project, 49-D, a trapping and restocking programfor turkeys. Trap-
ping was |imted to State-operated game areas or to private |ands where per-
m ssion of the owners coul d be obtained.

Areas to be restocked were linmted primarily to new areas obtained by
t he Conmi ssion through |eases for managenment as public hunting areas or ref-
uges. This program devel oped as a result of the poor success resulting from
the past use of turkeys purchased from conmercial raisers and due to the past
project findings that poaching still seens to be a very inportant factor in
the establishnent of turkeys in new areas. It is felt that the public in gen-
eral will benefit to a large extent from plantings nade on areas to be operated
for public hunting. Such areas have been located on U S. Forest Service |ands
and on hol dings of large | andowners who operate their lands primarily for tim
ber production

For the past three years under F. A Project 49-D a total of 227 turkeys
were |ive-trapped and used for restocking purposes. Turkeys were obtained
from Leaf R ver Refuge, Friars Point Refuge, and froma private area in Anite
County. Trapping was acconplished with the aid of cannons and nets, and re-
cords were kept as to the cost of such operations. Listed below are the
figures for the operations each year and the conputed cost per bird.
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Total Trapping cost

and Transport - Bi rds Per

Peri od i ng Coat Caught Bird
luly 11955 to June 30, 1956 $1,500. 34 62 $24.21
July 1, 1956 to June 30, 1957 1,341.14 75 17.88
July 1, 1957 to June 30, 1958 604. 99 90 b. 72
COST FOR THREE YEARS 3,446. 47 227 15.18

The reduction in cost of birds each successive year is due primarily to
the fact that trappers becane nore efficient in carrying on such a project.
Experience gained in the use of the cannon and net method and in selecting
and baiting birds to trapping sites has paid off greatly. The first two
years of operation contained equi pment worth several hundred dollars that was
not present in the total cost of operation for |ast year, but the najor dif-
ference occurred in the cost of Conmm ssion personnel's time charged to such
work. Labor costs were cut by about $500 during the third year as conpared
to the two preceding years.

The picture in Mssissippi at the present concerning turkey managenent
| ooks prom sing. Native flocks found in suitable ranges outside of manage-
ment areas seemto be increasing their nunbers slowy, and their ranges are
enlarging. This is due to better protection by |aw enforcement personnel and
to a better-informed public. inproved habitat resulting fromtinber nanage-
ment changes have al so been a factor. Mich of the tinberlands in present
turkey ranges are supporting nore mature stands of trees than was true in
the 1930's. The Commission has a big job in the future to provide better
protection for these areas and to encourage public support in making poach-
ing of turkeys a thing of the past.

Stocking and care of presently-operated management areas and refuges
is still in progress. The obtaining of new areas suitable for public hunting
grounds is expected to continue through the years and such areas wll provide
new sites for stocking and a chance to |earn nmore about turkey managenent in
different habitat types.

Popul ation estimates made over the years, starting in 1943 under Federa
Aid Project 3-R again in 1951 under 31-R and in 1958 under 48-R show a de-
cided increase. Total populations for the state were recorded in 1943 as
4,530 birds, in 1951 as 10,000, and for 1958 at 20,000. Annual kills have in-
creased froma known kill of 253 turkeys in the spring of 1942 to 974 in the
spring of 1958. Turkeys are legally taken in Mssissippi only during the
spring gobbling season, and the harvest is limted to gobblers.

Mich of the increased kill can be attributed to an increased interest in
the sport by old turkey hunters and neophytes due to the recent buildup in pop-
ulations. The Conmi ssion has for the past few years tried to publicize the
fact that turkey ranges are enlarging andturkeys in the state can support nore
| egal hunting pressure than they have been subjected to in the past. During
1956 the film "Pineywoods Tom' was produced by the Conmission for use by the
Public Relations Departnment to educate the people to the turkey hunting avail -
able on State-operated areas. The filmgives information on the life of the
turkey fromnest to adult stage and gives highlights on hunting in the public
hunting areas. Mre efforts are planned to nmake turkey hunting a popul ar
sport in the state to help carry part of the increased pressure subjected on
the over-all gane popul ation of the state by the public in recent years.
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POPULATED TURKEY RANGES W TH BOTH NATI VE AND RESTOCKED AREA SET FORTH
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M ssissippi is looking forward to continued turkey hunting and nore
areas in which to furnish such hunting. Aong with this vision, we realize
that plenty of work will be involved, and probably sone failures will result.
W hope to profit from experiences of the past at |least to the extent of
using wild-trapped stock and making our plantings in areas we feel will be
protected and the birds given every chance to becone established.

DI SCUSSI ON

MR GREENLY: | understood you to say you trapped on refuges, is that
right?

MR JOHNSON: That's true. W have one area that is operated primarily
for that purpose

MR GREENLY: It's not hunted at all now?

MR JOHNSON: No, sir. W have sone areas that are hunted where we
move some turkeys, and we have private |ands that come wthin areas where
they have legal kills. | mean where they have a | egal season where we trapped
sone turkeys. W have to obtain permssion fromthe owner before we go in on
private areas and renove those turkeys.

MR CLELAND (Arkansas): Sir, you state on Page 2 that your successful
plants were in areas where |ocal |andowners gave the birds protection and fed
them |t has been our experience in Arkansas that where birds cone into farm
homes and so forth, the nortality greatly increases for both the adults and

t he young.

MB. JOHNSON. That may be true. | was giving the results of the inves-
tigation that was made under Federal Aid Project 3-R  If you will notice,
in that second paragraph it was stated that these birds that were successfu
were turned loose in the area that already contained turkeys. They were al-
ready there, and, too, this check was made probably about two years after

the releases. |It's the general thought of those of us in the Comm ssion that
sonme of those rel eases were not successful, would not have been successful if
they were checked three, four, five or six years later. | threw that in
there nmore or |ess as history on some of the restoration.

MR COLIN (Al abama): | think another point should be brought out which
hasn't, and that is -- in A abama, besides quantity we are interested in

qual ity hunting, and we have an entirely different type of turkey hunter in
Al abanma than we do in a lot of the other places. Turkey hunters in A abama
woul d rather kill one gobbler in the spring than kill four or five hens or
gobblers in the fall, we are mainly interested in quality, and |I think that's
one thing that is being overlooked.

MR JOHNSON. | think probably the Mssissippi hunter will go along wth
that, and you might add too that nost of themget as big a thrill out of call-
ing the bird up as they do out of killing it.

DR KQZICKY: | would also like to interject and comment that another
word for quality, wouldn't it be tradition?

MR JOHNSON: Yes sir.
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W LD TURKEY RESTORATION IN M SSOURI
ATTEMPTS AND METHCDS

John B. Lew s
M ssouri Conservati on Conmi sSion

Until recently, turkeys have been declining in Mssouri. In 1952, the
popul ation had reached a |ow of 2,400 birds. Since 1952, popul ations have
gradual |y been increasing. Turkeys presently nunber about 5,000 and occupy
approxi mately 7,000 square niles. The potential expansion of the turkey
range in Mssouri could include about 21,000 square mles or roughly I/3 of
the State.

The decrease in Mssouri's turkey popul ation can be blamed primarily on
habi tat deterioration brought about by burning, grazing, and over-harvesting
of the tinber. In former years, unlimted hunting and poaching al so played
an inportant role in the population decline

The first step toward ending the deterioration of Mssouri's tinber-
| ands was taken in 1933 when the first national forests were established in
the State. Today 2/3 of Mssouri's 15 nillion forest acres are being pro-
tected by state and federal agencies.

Along with this change for the betterment of habitat, there has been a
change in the attitudes of the people toward the conservation programas a
whole.  This has been denonstrated by Mssouri's very favorable results with
the deer restoration program Because of this favorable attitude, prospects
for the success of the turkey restoration project are greatly inproved. Fif-
teen years ago, they would have been very slight.

The chief objective of the turkey restoration attenpt in Mssouri today
is the re-establishnent of huntable populations in as nuch of the range as

possi bl e.

The first major need was a source of native wild turkeys which could be
used to restock unoccupied range. The second problem after this source was
established, was to develop a nore efficient method of capturing turkeys. And
last, but certainly very inportant, was the selection of qualified release
ar eas.

To establish a source of birds, the Mssouri Conservation Conm ssion ac-
quired a large tract in the southern Czarks. The area was selected for its
isolation and because a few native wild turkeys remained there. These birds
were supposedly not contaninated by any of the gane farmturkeys rel eased
during an earlier restoration attenpt.

This particular area had one major disadvantage. It was l|ocated in one

of the few remaining open range counties in the state. This made it neces-
sary to fence a large acreage to exclude |ivestock, and in rough country this
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is a very expensive operation. Final acquisition was conpleted in 1952,
bringing the total acreage under Conm ssion control to 23,000 acres or 36

square mles.

During a statewi de turkey census in the winter of 1952, the popul ation
for this particular area was 9 birds. Two years later, in January of 1954
when the first permanent enpl oyee was working on the area, the popul ation
had increased to 32.

This particular area, known as the Peck Ranch Wldlife Area, may not be
uni que froma turkey management standpoint as far as other states are con-
cerned, but in Mssouri it is the first attenpt to manage exclusively for
wild turkeys on a large area

The turkey population continued to build up on the area and during the
winter of 1957-58 the first trapping efforts were started -- net results: 14
turkeys. To date this winter's trapping has yielded 15 birds. A conservative
estimate of the present popul ation inside the 11,000 acre managenent area is
1 bird per 100 acres or approximately 100 birds. The popul ation adjacent to
the refuge and for sone niles beyond has al so increased during the past 4
years. Part of this increase can be attributed to egress fromthe management
area and part of it to the general influence that the refuge has had on the

conmuni ty.

Control of such disturbance factors as general access by the public and
by |unmbering operations nust be had before an area may become a satisfactory
turkey refuge. Although there are turkeys on 3 other refuges in the state,
Peck Ranch is the only one on which absolute control of all managenment acti-
vities is vested in the Gane Section of the Conm ssion

At any rate, we feel that within the confines of the Peck Ranch Manage-
ment Area, we have a start on the way back with turkey restoration.

The present expenditures on turkey restoration amunts to about $60, 000,
most of which is devoted to nmanagenent.

Before the turkey popul ations on Peck Ranch reached the point where birds
could be renmoved, turkeys were being trapped fromsone of the other refuges
inthe State and fromprivately owned |ands. A few turkeys had been taken
during the deer trapping program but trapping turkeys in deer traps wasn't
very productive or desirable.

Several types of pole traps and various types of wire traps have been
used with varying degrees of success, mostly poor. The cannon net trap de-
vel oped for capturing waterfow |ooked promsing for turkey trapping. Ken-
neth Sadler, the first area superintendent on Peck Ranch, used the cannon
net trap to catch turkeys in 1954. After many trials and several errors, a
fairly successful conbination of nets, cannons, and charges has been worked

out.

One great advantage of the net trap over other types is that you can
pick it up and nove the entire set-up in an hour's tine. The trap can al so

be camouflaged conmpletely and very quickly.

A disadvantage is that the net often defeathers the birds severely.
This loss of feathers could be harnful but seldomfatal, for tenperatures in
M ssouri are not extrenely cold for |ong periods.
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W are presently using two sizes of nets -- 75 x 25 and 60" x 30'.
These are all nylon with a 3" nmesh. On these particular nets we use 3 breech
| oadi ng cannons firing a 12 gauge shotgun shell loaded with 2% to 3 dranms of
bl ack powder. The charges are wired in series and are detonated by either
battery or electric detonator

This certainly is not a fool-proof method, but it has proven fairly
successful. There is just one drawback in using this type of trap. You nust
have turkeys using an established bait station regularly to catch birds wth-
out a long wait in the blind.

In selecting an area for a prospective turkey rel ease, several factors
must be considered carefully. One of the nost inportant is the attitudes of
the people living within a proposed rel ease area.

The feeling on this subject is that the people who exert some effort in
behal f of the program feel closely allied to it. They will give greater pro-
tection to the released birds than if the Conm ssion selects an area w thout
know edge of the attitudes of the local residents.

It isn't quite as sinple as it sounds. After a request is subnitted to
the Commission for an area to be restocked with turkeys, a neeting is held
within the comunity and the overall programis explained and the areas of
responsibility are outlined. The Commission is under a noral obligation to
i nspect and give consideration to each restocking request.

Prior to the community neeting, the area is inspected for general habitat
conditions. Aerial photos are checked for the relationship of tinmber to open
areas. This latter relationship is rather flexible and a definite m ninum or
maxi mum working figure hasn't been established. However, the ratio of 70%
tinber to 30% open |and appears to be very close to the optinum for turkeys
in Mssouri.

To assign a definite boundary to a turkey release area, or to limt it
to a certain size, is rather presunptious: the turkeys will make the fina
decision thenselves. A figure of 15,000 acres is one that we have been
using so far. This means that nost of the people living inside this area
nust agree to protect the birds before a release is nade. This is not set up
as an inviolate refuge, nor is it posted. It is nore or less a gentlenen's
agreement between the State of Mssouri and the people living in this one
smal | comunity.

Since the recent restoration programwas initiated in 1954, 6 areas have
received turkeys. Two of these can be classed as successful and one is doubt-
ful. It is still too early to definitely appraise the 3 releases made | ast
winter. Different nunbers of birds have been used in an attenpt to determne
a satisfactory stocking conbination. The normal stocking rate has been
twelve birds (4 tonms and 8 hens), but this hasn't been strictly adhered to.
One area stocked in the winter of 1955-56 received 24 birds. The present
popul ation in this area has been reported as up to 300 birds. This figure
may be high, but reports of 20 to 30 birds being seen in several separate
flocks aren't too uncommon and one farner reported seeing over 40 birds in
one field.

Di spersal of birds released into unoccupied range may be one of the ma-

jor factors contributing to success or failure. To keep dispersal at a nini-
mum it is desirable to make the first release in a new area with severa
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birds captured fromthe same flock, if at all possible. These birds, after
rel ease, will quickly re-assenble and are nuch nore [ikely to stay in the gen-
eral release area than to wander aimessly off for several mles. Releases
this winter have demonstrated this to sone extent. Checks nmade a nonth |ater
on several birds trapped from separate fl ocks and rel eased on separate areas
showed one group had stayed exactly where they were rel eased and the other
group had noved only Y2mle fromthe rel ease point.

Prospects for the future of the wild turkey in Mssouri are |ooking nore
encouraging all the time. Habitat in general is inproving. Wth better fire
protection and tinber managenent now bei ng enpl oyed on approxi mately 10 m| -
lion acres of forest land, the breaks are finally going for the turkey in-
stead of against him

Some consideration is being given to having a short open season (soon)
to hel p overcone the general apathy of |ocal people toward the wld turkey.
Al in all I think that conditions are beconming nore favorable for restoration

of wild turkey in Mssouri.

DI SCUSSI ON
MR SCHORGER:  What percentage of bearded hens would you get?

MR LEWS: W haven't trapped enough of those birds to give actual per-
centages. | would say out of over a hundred birds that we have handled |
doubt if we have had four bearded hens.

MR SCHORGER:  Four out of a hundred?

MR LEWS: Four out of a hundred. Some of that hundred woul d be gob-
blers, you understand. | would say out of fifty hens we have handl ed, |
doubt if we have had four bearded hens.

MR SCHORGER  Even that's high,

MR LEWS: Wll, | have heard that practically all hens are bearded. |
have handled only about four bearded hens out of the fifty.

MR SCHORGER  Qut of the fifty?
MR LEWS: That's a rough approxination.

MR GAYNN.  You had those weights on your net. How far did your nets
pull after you shot it? How far did it pull out?

MR LEWS: It, of course, depends on how the net hits the birds. If
you fire the net without any birds out in front, the center edge of the net
wll be out even with the bait. It doesn't do that all the time, but we try
to place the center edge of the net about six feet fromwhere it's laid down.

MR JANTZEN. | notice you said the nmorning you fired the net, it was
four above. Is that right?

MR LEWS: That's right.
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MR. JANTZEN:. Did you have any trouble or have you had any trouble with
that net casting properly?

MR. LEWS: That's one real trouble that we have had this winter. The
net has to be absolutely dry. The tenperatures fluctuate violently in Ms-
souri, and you can have four above one day and the next day it can be 50 de-
grees. If you get noisture in the net, you have to dry it out again before
you neke your shot.

MR JANTZEN W have found that same thing

MR, PRESTON'  How long does it take, or how many man-hours are invol ved
in getting a flock of birds into a trapping site?

MR LEWS:. Well, this is rather a peculiar area we were on. Although
| had worked on that area for about five years and nmore or |ess knew the
habits of these birds, | started baiting the latter part of July and |
tried to keep bait there at least once a week. There mght be a period of
ten days between visits to the trapping site and sonetines the birds woul dn't
happen to eat the bait. Wen the weather started getting cold, they started
comng nore regularly to the site

MR, PRESTON. In other words, you started baiting turkeys in July?

MR LEWS: Yes, sir. Those birds visited that area while they were
poul ts.

| started baiting with hen scratch, which is conposed of cracked corn
wheat and oats and stuff like that, and later on, | changed to whole corn.

MR PRESTON: If you went to a new area how much trouble would it be to
set this up and attract birds?

MR LEWS: | don't like to stick ny neck out on this point, because we
have been fooled so many times. Usually you can have birds in three or four
days after you set it up, and they mght go three days and then quit you
conpletely and not be back in a month. Then, again, you can nove right in
and catch them so it's an unpredictable situation

MR. GLAZENER To show you an extrene of that, | recall one experience
in January, 1943, trapping in ranch country of |ower South Texas. | had
| ocated a gobbler feeding route, baited it in the norning, set up a drop
trap at noon and trapped gobblers that afternoon. You couldn't want any-
thing easier than that.

MR LEWS: | can beat that one on Texas. W have set a net trap up
and had birds out in front of the net in 45 mnutes. You don't do that al

the time though.
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COVMPARATI VE RESULTS OF STOCKI NG GAME FARM
AND W LD TRAPPED TURKEYS IN CH O

Arthur C. Sickels
Chio Division of Wlidlife

Chio's history relates that the last recorded native wld turkey
( Meleagris gallopavo silvestris ) was shot in Adams County in 1904. Fifty

years prior to this date wild turkeys were still comon over nuch of the
state. | recall the stories ny grandfather told of standing guard over iso-
lated grain patches and vegetable gardens. It was part of the daily chores

to keep the wild turkeys out of the famly crops.

By 1880 the bulk of Chio's native hardwood forests had been | unbered.
This was followed by hillside farmng and mning. These factors, plus ex-
pandi ng hunman popul ations and continuous hunting, were responsible for disap-
pearance of the wild turkey fromthe Chio scene. Years later the mnes be-
came wor ked-out, and the hillside farns poverty stricken and eroded. These
factors caused nuch of the southern human population to migrate to industria
centers.

By 1940 the |andscape had changed considerably, and the hills were once
again forested with unbroken patches of tinber as large as 50,000 acres. By
1950 several species of forest gane had made a remarkabl e cone-back in Onio.
There was one deficit: The wild turkey was m ssing.

WIldlife biologists, recognizing an environment that appeared to be
suitable for the wild turkey, began work on a restoration project in southern
Chio.

METHODS

To set the project in notion 73 gane farm turkeys were purchased from
the Woodnont Club in Maryland and the Indian Echo Game Farmin Pennsyl vania
Fifty-three of these birds were released in the fall of 1952, and 20 were
held at the \Waterloo Experinent Station for brood stock. In 1954 the brood
stock was replaced with wild turkeys obtained fromthe Pennsylvania Ganme Com
mssion's wild turkey farm

A total of 1,400 game farm turkeys was reared and released between 1952
and 1957. These turkeys were released in what was considered to be good or
excellent turkey range. Turkeys released ranged from 11 weeks of age to ad-
ults. Seven release areas were used during 1952-1957. These areas ranged
from 1,500 to 23,000 acres and the total nunber of turkeys released on these
areas varied from 31 to 513. Table 1 shows the number of gane farm turkeys
rel eased, tine period, ages and the name and size of the release area.

Wld trapped turkeys of three subspecies were released on three disjunct
areas. These releases were nmade in 1956 and 1957. Two of these subspecies
were released on areas where gane farm turkeys had failed. The third sub-
species was released in an untried area. Table 2 shows the nunber of wld
trapped turkeys released, time period, ages and the nane and size of the
rel ease area. Three types of censuses were conducted: Release site observ-
ations, farnmer interviews, and gobbling counts.
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RESULTS

Reported observations in 1958, where game farmturkeys were rel eased,
indicated that broods were produced on two areas. Cbservations on one area
indicated 5 flocks of adults. The absence of turkey observations on three
other areas indicated that no turkeys were present. Table 3 shows the tota
number of game farmturkeys rel eased per area and the 1958 census of broods,

and estinmated popul ations.

(oservations in 1958 where Eastern wild trapped turkeys (M g. silvest-
ris) were released revealed that at |east two broods were produced on the
area. Reported observations during 1958 where Florida wild trapped turkeys
(M g. osceola) were released indicated that broods were produced on the
area. Only a few turkey observations were made where Rio Gande wild trap-
ped turkeys (M g. internedia) were released. Two broods were reportedly ob-
served, but it was uncertain whether these were Rio Gande turkeys or gane
farm rel eases. Table 4 presents the total nunber of wild trapped turkeys
rel eased per area, and the 1958 census of broods and estinated popul ations.

DI SCUSSI ON

Rel ease site censuses were conducted to determne the relationship be-
tween the behavior of ganme farmturkeys, and their environnent after release
as it influenced their survival. There is a well-defined period between re-
| ease and dispersal during which the flock sel dom noved nore than one-fourth
mle fromthe release point. This characteristic provided a good opportunity
to make intensive observations upon the birds.

Fol | owi ng each rel ease, observations were made twice daily, once in the
morni ng and once in the evening. Morning observations usually started be-
tween 6:30 AM and lasted until 9:00 AM or 10:00 A°'M Several norning
observations began at daybreak, before the birds left the roost. Censuses
at all release sites revealed that birds remained an average of ten days at

each site.

Predation, and birds that disappeared before the flocks dispersed from
the rel ease sites, accounted for thirty-six birds or forty-six per cent of
the rel eases in 1953.

Mo information is available concerning the popul ation density of the
three species of turkey predators on the areas: The great horned ow, and
the gray and red fox. Judging fromfield sign, droppings and tracks, foxes
may be considered "abundant”. Trapping on the 900 acre Turner Ridge Refuge
inthe fall of 1952 yielded 38 foxes.

Special attention was directed to behavioral traits that mght influence
survival.  Two obvious sources of nortality, due to poor behavioral coordina-
tion with the environnent, were predation and poaching. Since nost or all
poaching occurred after dispersal, it was inpossible to evaluate the |oss
from this source. The behavior of the birds while at the release site is
probably an accurate guide to their reaction to humans after dispersal.

Al'l released birds appeared tane in the field, and showed |ess fear of
humans after release than they did in the pens at the gane farm One could
easi |y approach within 50 feet of an observer who renained nmotionless. Wth
one exception, there was no noticeable difference in their reaction during
the interval between release and dispersal. The survivors of releases that
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were continually harassed by predators were noticeably wlder near the end of
their stay at the release site

Probably the outstanding factor which contributed to predation was the
failure of the birds to roost in trees at night. Mst of the flocks were
purposely flushed by the observer after it becane apparent that they had set-
tled on the ground for the night. Once the flocks voluntarily started roost-
ing in trees, they continued to do so. The first roosts were shrubs and sap-
lings from4 feet to 20 feet fromthe ground. One release persisted in
roosting in a thicket of sassafras and dogwood for a period of 10 days.

This roost was only 4 to 5 feet fromthe ground. Four birds disappeared from
the flock at night before the roosting site was changed to black oak and
white oak trees. Although lower [inbs were available at the latter site, the
flock roosted from20 to 40 feet fromthe ground. The other releases per-

formed simlarly.

No known cases of poaching occurred while the birds renained at the
release site. After the first flocks had left the release site, severa
reports were received that turkeys had been poached. One farmer reported
that squirrel hunters took 6 to 8 turkeys in one day. Dispersal fromthe re-
| ease sites ranged fromone mle to twelve mles.

Anot her obvi ous reason why the game farmbirds failed to establish them
selves was due to their being genetically half wild. This was shown |ater in
the course of the restocking program (cf. Knoder, 1956).

Establ i shment of game farm stock on Tar Hollow State Forest and the
Waterloo WIldlife Experiment Station, while not on other areas, was probably
due to two factors: The release stock on these areas was derived from
Pennsyl vania game farmstock. These birds were apparently genetically wilder
than the Maryland stock. Maryland turkeys conprised the release stock on the
other areas. Secondly, little or no poaching occurred on these flocks com
pared to those on other areas.

Rel ease censuses were conducted on all releases of Eastern wild trapped
turkeys. Known di spersal fromthe release sites did not exceed two niles.

Both 1956 and 1957 rel eases produced broods. This was confirned by
tracks and one hatched out clutch of eggs that was found in the spring of 1957.
The wild trapped, released turkeys were sel dom seen.

Onl'y one case of nortality was found after the wild trapped birds were
rel eased. One adult hen was in an advanced stage of shock at the tine of
rel ease and a few days later it was discovered that a fox had caught and

killed her.

Census coverage on areas where the Rio Gande and Florida wld trapped
turkeys were released were not as conplete as those on the wld trapped
eastern turkey release area. This plus the larger size of the areas, probably
accounted for the small nunber of observations on the former two areas.

SUMVARY

Since 1952, 1,400 game farm turkeys have been released in areas suitable
for wild turkey populations. Data conpiled fromthe 1958 censuses indicated
that 232 turkeys were present on three of seven release areas. This is ap-
proximately an 84 per cent decrease of the nunber released. Censuses in 1958
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SUMVARY OF GAME FARM TURKEYS RELEASED

TABLE 1

I'N SOUTHEASTERN CH O

Number of Gane Farm sex
Time Period Turkeys Rel eased Ages M F Area of Rel eases Size (Acres)

oct. 16-19, 1952 53 i uv. 11 30  zaleski State Forest 23,000
Adul t 2 10 Zal eski State Forest 23, 000

Sept. 1, 1953

to Apr. 3, 1954 65 18 wks. 29 36 Zal eski State Forest 23, 000

Sept. 1, 1953

to Apr. 3 20 18 wks. 9 11 Vinton Furnace Forest 16, 000

*Fall 1953 16 Adul t 6 10 Waterl oo Area ‘1,500

Mar. -June 1954 33 36 wks. 5 28 Vi nton Furnace Forest 16, 000

May 1954 9 1 yr. 9 Waterloo Area ' 1,500

Dec. 1954 3 Adul t 1 2 Waterl oo Area ‘1,500

Mar. 1955 118 36 wks. 71 47 Raccoon State Forest 5,400

July 1955 212 11 wks. unknown Zal eski__State Forest 23,000

July 1955 7 Adul t 7 Zal eski _State Forest 23,000

Aug. 1955 127 12 wks. Unknown Tar__Hollow State Forest 16, 000

Jan.-Sept. 1955 6 Adul t 2 4 Waterl oo  Area '1,500

Carbon Hill Unit of
Aug. 1956 31 12 wks. unknown Wayne National Forest 10, 000
* Unscheduled release: Turkeys escaped from breeding pens and settled on the west section of the
Waterl oo Area.
' Approximately 40,000 acres of contiguous range is located adjacent to this area
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TABLE 1 (Conti nued)

Nunber of Came Farm Sex
Time Period Turkeys Rel eased Ages M F Area of Rel ease Size (Acres)

March 1956 6 Adul t 2 4 Zal eski State Forest 23,000
Feb. 1956 77 32_wks. 42 35 Shawnee State Forest 57,000
March 1956 40 36 _wks. 20 20 Shawnee State Forest 57,000
Dec. 1956 71 24 vks. 37 34 Shawnee State Forest 57,000
Feb. 1956 40 32 wks. 20 20 Tar Hollow State Forest 16, 000
March 1956 36 Adul t's 20 16 Tar Hollow State Forest 16, 000
Cct. 1956 23 Adults 12 11 Tar Hollow State Forest 16, 000
Dec. 1956 70 24 wks. 37 33 Tar Hollow State Forest 16, 000
**Fal | 1956 240 20 wks. unknown Zal eski State Forest 23,000
March 1957 84 36 wks. 33 51 Tar Hollow State Forest 16, 000
Cet. 1957 5 Adul t 1 4 Tar Hollow State Forest 16, 000
Tot al 1,400

** Unschedul ed rel ease:
State Forest Area.

Zal eski

Turkeys escaped from a 25 acre wooded hardening field and moved into the



TABLE 2

SUMVARY OF W LD TRAPPED TURKEYS RELEASED | N SOUTHEASTERN CH O

Tot al sex
Time Period Subspeci es No. Ages M F Area of Rel eases Size (Acres)

Feb. 1956 g. silvestris 6 Adul t 2 2 Vinton Furnace Forest 16, 000
Juv. 2

Sept. 1956 g. silvestris 4 Adul t 1 Vinton Furnace Forest 16, 000
Juv. 1 2

Feb. - Mar. 1957 g. silvestris 6 Adult 2 2 Vinton Furnace Forest 16, 000
Juv. 2

Qct. 1957 g. silvestris 2 Adul t 1 Vinton Furnace Forest 16, 000
Juv. 1

Mar. 1957 g. internedia 24 Adult 4 17 Shawnee State Forest 57, 000
Juv. 3

Tel egraph Ridge Unit

Mar. 1957 g. osceola 6 Adult 1 1 of Wayne National Forest 40, 000
Juv. 1 3

Tot al 48 12 36
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SUMVARY COF 1958 CENSUS OF GAME FARM TURKEYS RELEASED | N SOUTHEASTERN CHI O

TABLE 3

Nunber  of Number 1958 Fal |

Game Farm Tur- of 1958 1958 Fal | Esti mat ed

Rel ease Area keys Rel eased Br oods Cbser vation Popul ation
Zal eski State Forest 513 0 30 45
Vinton Furnace Forest 53 0 0 0
Raccoon State Forest 118 0 0 0
Waterloo Area 34 2 18 27
Carbon H Il Unit 31 0 0 0
Tar Hollow State Forest 393 15 130 160
Shawnee State Forest 258 ? ? ?
Total s 1400 17 178 232




TABLE 4

SUMARY OF 1958 CENSUS COF WLD TRAPPED TURKEYS RELEASED IN SOQUTHEASTERN CH O

Nunber of WId Nunmber 1958 Fall
Trapped Tur- of 1958 1958 Fall Esti mat ed
Rel ease Area keys Rel eased Broods Cbservation Popul ation

Raccoon State Forest 18 2 30 30-60
Shawnee State Forest 24 2 54 40
Tel egraph R dge Unit
Wayne National Forest 6 1 8 8
Total's 48 5 92 78-138
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indicated only two or possibly three of the seven original release areas had
produced young birds. The Tar Hol |l ow area has shown turkey production for
two years: 1956 and 1957. The Waterloo Area has had broods reported every
year since 1954. Although popul ations have presumably becone established on
sone areas as a result of gane farm stocking, these turkeys are much tamer
than wild trapped turkeys, and whether the popul ations are pernanently es-
tablished is still in doubt.

Since the first release of wild trapped Eastern turkeys in 1956, the
birds have shown a remarkabl e popul ation increase. A total of 18 Eastern
turkeys was rel eased and today census records show a popul ation of 30 to 60,
an increase of at least 60 per cent.

CONCLUSI ONS

As a result of the data presented herein, propagation and rel ease of
gane farm turkeys were discontinued in 1956. Experiments are currently in
progress to determne if pure wild turkeys can be propagated in nunbers. If
positive results are forthcomng, sone trial releases wll be conducted.

QG herwise, only wild trapped stock will be used in future stocking.

A contribution fromthe Waterloo Wldlife Experinent Station, Chio Division
of Wldlife, New Marshfield, Ohio.

DI SCUSSI ON

DR KQzZICKY: | would like to ask have you been successful at all in
raising the pure strain turkey in captivity?

MR SICKLES. Yes, we have. This is our third year of rearing birds
fromeggs in the wild, and we have about twelve birds that were raised from
wild eggs.

MR PRESTON:  Are you planning on collecting eggs fromthe wild birds
you have in captivity?

MR SICKELS: At the present tine we are experinmenting with propagation
procedures on wild trapped birds. |If this method can be perfected and re-
sults are satisfactory after the birds have been rel eased, we shall try

| arger rel eases.

MR POAELL: Do you have any figures at all on the capabilities of these
wild turkeys that you raised in captivity fromeggs as to whether they can
cope with the wild environnent or not?

MR SICKELS: W have never released any of these birds. W still have
themall at the experiment station.

MR ALEXANDER  Have you experienced any nortality in the pens from
these birds? If so, do you know the cause?

MR SICKELS: Yes, we have; but not as nuch nortality as you m ght ex-
pect. The major cause has been slipped tendons or trouble with the hock
joints, which is undoubtedly a nutritional factor
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MR ALEXANDER  Have you noticed any difference in the behavior of those
birds as conpared with other birds?

MR SICKLES: No conparison whatsoever. The birds | told you about --
the gobbler that is two years old and a couple of hens that were two years
old -- are as wild now as the first tine they were turned out in a pen, and
as long as the regular man goes down to feed themand water themthey don't
fly around too much; but let a stranger go down that trail, and they just
about tear that pen apart.

DR KQzI CKY: | amwondering whether Harvey Roberts will give us a re-
port on Pennsylvania's efforts on the restoration of wld turkeys.

MR ROBERTS: | have one comment | would like to make before | go into
Pennsylvania's efforts. It seens to ne that as a group of people interested

in the restoration of the wild turkey we actually know nothing or very little
of what constitutes good turkey range. By that | mean actual neasurements,
forest type, conposition, age, and so on and so forth. | get the inpression
that the general idea as to the best way to restore or reintroduce wld tur-
key is either purchase eggs, poults or adult turkeys from Pennsylvania, or
wild trapped birds and in several years you will be hip-deep in wld turkeys,
regardl ess of where they are released. | think that as a group, this is one
area in which we lack know edge.

W have nade sone reconmmendations, and as you all can appreciate, this
ganme farm business can become sonething at tines. Qur reconmendations have
been that we have to live with it. W are going to have to use the stock
that we are now producing in the best manner possible. W see no reason to
believe that our conmssioners will see fit to curtail or elimnate produc-
tion at a wild turkey farm W have advised that no game farm stock can be
released in the north central part of the state, and they have fol |l owed our

thinking on it.

No matter how clean an operation you run at a turkey farm you have a
di sease problem and rather than run the risk of introducing game farm stock
in established populations and the possibility of disease, we are trying to
get away fromthat as much as possible.

Qur releases, as | related this norning, fall into two categories. W
rai se breeding stock for release in the spring. |In the course of our opera-
tion at the wild turkey farm we have roughly 3,000 young toms that are nore
or less surplus. At ten to twelve weeks of age, these birds are put into
hardening areas, so-called, in our six divisions in the state and for a
month or a nmonth and a half these birds are nore or less left to take care
of themselves in 75 to 100-acre verm n-proof enclosures. These hardening
areas were chosen on the basis of abundance of natural foods and so on
These birds are then released in the fall just prior to the hunting season

MR KING You mentioned this norning that your north central range is
the birch-beech and maple forest type. | wonder if you could enlarge a lit-
tle bit on this type of range, the abundance of food, and if there is any
winter limting factor involved?

MR ROBERTS: W have found that the beech crop in the north centra
range is not at all dependable. Qur big food producers in the north cen-
tral part of the state, as far as reliability is concerned, are the wld
bl ack cherry, grape, horn beam and ash. Sone of these producers give us a
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crop alnost every year. And that brings up another itemthat is divorced
fromthis -- we are big believers in winter feeding. As a matter of fact,
two years ago | think we spent $91,000 to feed our turkeys in the wintertine.
That has its pros and cons too, of course.

MR JAMES (Arkansas): | would like to make a conment concerning your
initial statenments about habitat evaluation. In Arkansas we have taken a
six-mle transect through the center of all our wild trap rel ease areas,
eval uating certain habitat qualities which are supposed to be good for tur-
key popul ations, such as openness of the forests, maturity, and eval uating
food species and productivity and distribution of fields. The thing that
remains, of course, is what the popul ation of turkeys does in these areas.

| view this concept with rather m xed enotions because in order to ar-
rive at valid conclusions fromthe data, we would expect -- we would want to
expect -- that the turkey population was going to have to fail or do poorly
in some of these areas due to other factors and poaching, which, of course,
is another enigma of the old problem How do you eval uate poaching? As
several speakers have already pointed out, this is a difficult problem

MR WLLIAVS: You say that you don't want to release turkeys in the
north central portion of your turkey range in Pennsylvania. Am| to under-
stand fromthat that you are not entirely satisfied with the genetics of

ganme farm turkeys?

MR ROBERTS: | think I nentioned our biggest concern there is the
possibility of disease. |In other words, regardl ess of how sanitary you
keep your game farm you still have black head and blue head and so forth,

and putting themin an area where we have an established turkey popul ation,
| think, is pretty risky business. That's our reason for not releasing
game farmstock in the north central part of the state.

MR WLLIAVS: As | understand you started with domestic blood in or-
der that they could be raised in captivity. Is that right?

MR ROBERTS: | have no proof anywhere in the literature that we
started with any donestic stock whatsoever

Now, I will be the first one to question anyone who says that their tur-
keys are 100 percent pure wild. The genetics of the thing are, of course
sonmewhat questionable. | don't consider any of our stock to be pure, but in-
asmuch as it has survived at |east |ong enough to produce a popul ation that
is self-sustaining, | think that the bird has done its job well.

MR WLLIAVS: It's pretty well agreed that you can't do a good job of
propagation by taking turkeys that have been wild for several generations.

MR ROBERTS: W have tried that and, of course, there is considerable
i ndividual variation as far as a pure wild turkey is concerned.

MR WLLIAVS: | understand that, but don't you think the degree of suc-
cess in raising turkeys in captivity is proportional to the donestic bl ood?

MR ROBERTS. Not necessarily domestic blood, no. You can get your wld-
ness above a certain level that you can't possibly raise themand get any
production fromthemat all in captivity.

MR WLLIAMS: That's what | nean.
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MR ROBERTS: You have to keep that w | dness down, yes; but just keep-
ing that down doesn't necessarily inply domestic blood is keeping the wld-
ness down.

MR POWELL: Don't you think, or do you, that regardless of the pro-
portion of wild blood in your birds that you have just as much chance of
them being a carrier of disease whether they were full-blooded wild birds or
25 percent domestic birds? The fact that they are raised in a pen would

make themjust as --
MR ROBERTS (interrupting): GOh, definitely, yes.

MR ALLEN (Indiana): In your north central area you have established
wild turkeys. Wiy would it be desirable to introduce other birds there, even
though the disease factor wasn't present? Wuld additional birds increase
the popul ation?

MR. ROBERTS. You are speaking of the north central part of the state?
MR, ALLEN. Primarily, yes -- where you have popul ations established.

MR, ROBERTS. Well, as you can all appreciate, there is a considerable
public relations angle involved in this thing. In sone experinmental trap-
ping and transferring that we have attenpted, the sportsmen in that area tear
our traps down as rapidly as we can build them Rumor had it that we were
shi ppi ng thousands of turkeys to Switzerland and Germany -- things |ike that.
But getting back to your question, there would be no need to rel ease any nore
birds up there regardl ess of the disease factor, no; we feel the popul ation
Is very much self-sustaining

MR PRESTON. As | told you a while ago, our problemis getting these
things to go wild after they are released. In a banding operation a few
days ago | actually saw a technician reach down and pick up birds off the
ground and put bands on them That's not exactly a desirable thing since
the bird is going to be released in the wild within three or four hours.

MR ROBERTS: Definitely not.

MR. PRESTON: These birds presumably are fed and watered at night and
the caretaker of the 50-acre plot supposedly wasn't in the area too nuch in
the daytine; but in spite of that, the birds wouldn't run fromthem

MR ROBERTS: This is Pennsylvania stock again?

MR PRESTON. That's it,

MR, ROBERTS: In how large a group were the birds held that you just re-
| eased?

MR. PRESTON: M. Rush from Arkansas may correct me on this -- | believe
there were something |ike 300 birds in a 50-acre enclosure and they were
amazingly tanme. Last year, the birds were cared for by a man who |ived about
30 steps fromthe pen -- and they are no wilder this year than they were |ast
year.

MR, ROBERTS: | can't give you a definite answer. | can give you a
theory. As you know, the turkey through the fall and winter nmonths is gre-
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garious by nature. This is often the case with farmreared stock, and pos-
sibly you can expand it to include wild trapped stock, if this were possible.
If you could hold any of those in groups of three hundred, five hundred and

a thousand, and they were accustoned to traveling in groups of that size and
you drop themoff in units of small nunbers hither, thither and yon, the bird
Is bewldered -- that gives it nmore of a stupid expression than really shoul d
be credited to the bird.

MR PRESTON. That may be so, but we have birds cone out of the pens
that, upon rel ease have spent several days wandering down highways. They
are probably bew | dered all right, but naybe they are bew | dered because of
food source and so forth. | don't know

MR ROBERTS: Either food source or the sudden loss of their friends.

DR KQZICKY: There are two thoughts on this. | think one is genetics.
What you are trying to do is condition the bird to the wild, and you are by-
passing genetics, that is the wildness in the bird that you are rearing.
Somewhere there is an answer, and | amgoing to refrain fromgetting into
this. It is quite interesting, and as many of you know, | amtied up at the
present tinme with the managenent of shooting preserves. Many of the situa-
tions that you are talking about this afternoon confront us daily. There is
a striking parallel between sone of our game birds on preserves and this

wild turkey situation

MR. DONW Do you have any idea of the cost per bird of these that you
released for the gun?

MR. ROBERTS: Unfortunately, the figures for our gane farm production
are not obtainable. The only way | can answer that -- know ng what it
woul d cost sone of our independent raisers in Pennsylvania, | would say
that you could probably raise and release a bird for the gun in Cctober in
t he nei ghborhood of eight dollars.

RECENT RESULTS OF W LD TURKEY RESTOCKI NG EFFORTS IN VEST VIRG NI A

David D. Glpin
Conservation Comm ssion of West Virginia

In recent years the State of West Virginia abandoned efforts to re-
pl enish turkey flocks by use of turkey pens containing captive hens to be
mated with wild gobblers. Since better trapping nmethods were devel oped than
were previously available, nost restocking was done with wild stock. In con-
trast to the State's efforts to use native turkeys, sportsmen's clubs have
made several releases of pen-reared stock purchased from comercial sources.

A conparison of the results obtained by each nethod is in order.

West Virginia' s first mpjor attenpt to establish wild turkeys in unin-
habi ted range by using live-trapped wild birds was nade in March 1950 on
Coopers' Rock State Forest, an all-wooded, 13,000 acre tract of the oak-
hi ckory type. A though the release was of only six birds, four hens and two
gobbl ers, reproduction occurred the year of stocking and an estimted 30
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turkeys were present the year followng. They have thoroughly established
t hensel ves on and around the forest and a short open season has been recom
mended. A nuch |arger release of pen-reared turkeys was made on this area
in 1945 and net with unqualified failure.

The second attenpt to transplant wild birds was made in February and
March of 1953.

Two adult male turkeys were live trapped on Watoga State Park and re-
| eased on the Bl uestone Reservoir Area in February 1953, followed by the re-
| ease of three additional adult nmales and four hens in March of the same
year. No follow up releases were made in subsequent years. Reproduction
occurred the year of release and the popul ation was estimted at between 60
and 80 birds by the fall of 1954. Bl uestone was opened to hunting in 1958
for two days when an estimated 1,200 hunters bagged nine turkeys.

On February 24, 1956 five wild turkeys were live trapped on \Watoga
State Park and were released on Camp Creek State Forest. Two hens, two
young gobbl ers and one adult gobbler were released. On March 24, 1956 the
gobbler was found dead. On April 3, 1956 two additional turkeys were re-
| eased, an adult hen and an adult gobbler; however, the gobbler was injured
and died on the date of release.

In July 1956 a hen with a brood of six was seen on the area.

Due to the loss of all the adult gobblers in 1956, it was believed
desirable to make a follow up release on Canp Creek State Forest. On Feb-
ruary 5, 1957 another adult gobbler was released and on March 20, 1957
four young hens and one young gobbler. At |east three broods were observed
the followng summer. On February 13, 1958 one flock of 20 turkeys was found
and at |east 20 nore were believed to be on the area.

Several broods were observed during the summer of 1958 and an unknown
number of illegal kills were reported during the ensuing hunting season. An
estimated popul ation on and near the forest in the fall of 1958 was 75 to
100 birds. A flock of 40 was seen the first week in January 1959.

Another wild turkey release was nmade on the Chief Cornstalk Hunting Area
in Mason County. This area contained a |large percentage of pasture and hay
type crops and was considered nmarginal turkey habitat conpared with the
other areas stocked. On March 20, 1957 two young gobblers and three hens
were released. An adult gobbler was released on March 25, 1957. Reproduc-
tion occurred in 1957 and again in 1958. The turkeys dispersed considerable
distances. Little is known about this popul ation except that it still
exists.

The latest release made by the State was on the Blue Creek Area in
Kanawha County, a 70,000 acre former game refuge now owned by the Carbon Car-
bide Corporation. In March 1958 two adult gobblers, two young gobblers and
five hens were released on Blue Creek. Deer hunters reported turkey tracks
"everywhere" during the first week of December 1958. No other information
s available.

The follow ng data on rel eases of game farmturkeys were conpiled from
personal interviews and field observations:
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In March 1956 a sportsnen's club rel eased twel ve hens and three young
gobbl ers on the Pond Fork Watershed in Boone County. These turkeys were pur-
chased from commercial sources in Pennsylvania. An adjoining area was
stocked in 1957 with six hens and two adult gobblers. Reproduction occurred
on both release areas in 1957 and 1958. If all reports are reliable, a tota
of fifty turkeys were on the conbined areas in the fall of 1958.

A sportsnen's club in Geenbrier County released 36 hens, six adult gob-
blers and three young gobblers, all pen-reared, in March 1957. This rel ease
was made on the Cear Creek watershed, an extensive area having native wld
turkeys. Al birds in this release were banded. Twenty-four percent were
taken by hunters the first year; no banded turkeys have been reported since

This area has |ong been open to public hunting and, interestingly, the
reported kill in 1957 was bel ow that of 1955, despite the release of 47 pen-
reared turkeys just prior to the breeding season of 1957

Anot her rel ease of 42 hens, five adult gobblers and four young gobblers,
was made in this area in April 1958. These birds were all purchased fromthe
Pennsyl vania Gane Conmission. They were not banded. Nests were observed and
broods of as many as 12 young were reported fromthe first release in 1957.
No broods or nests were reported fromthe 1958 rel ease.

A sportsnen's club in Raleigh County released 12 hens and three adult
gobbl ers on a 6,000-acre |eased area. These were pen-reared birds purchased
from Pennsyl vania and released in March 1957. Al birds were banded. No
reproduction was observed. A small flock of four adult turkeys was reported
seen in October 1958 several mles fromthe release site. No additional in-
formation is available.

Anot her sportsmen's club in Raleigh County rel eased eight hens, one ad-
ult gobbler and one young gobbler in Mirch 1958. The association owns about
1,500 acres adjoined by reasonably good turkey range. No reproduction was
reported. As of Novenmber 1958 all but one of the original birds were stil
on the area.

In May 1958 the Conservation Conmission tried a pen-reared turkey re-
| ease on the 5,200 acre Lewi s-Wetzel Public Hunting Area in Wetzel County.
Twenty-nine birds were rel eased, twenty young hens and ni ne young gobbl ers.
Sone of the birds were laying at the tine of release. There are no known
W ld birds in the inmediate vicinity. This release was made to conpare re-
sults with sonme of our wild stockings. Reports of reproduction were received
but survival records are not available at this tine.

In conclusion it should be mentioned that outstanding results were ob-
tained by releasing native live-trapped wild turkeys in small nunbers. Gen-
erally, such transplants occupied all "available habitat" (limted) within
two breeding seasons. It was desirable to have adult gobblers in the initia
release. Support fromthe |ocal people was considered essential. Care
shoul d be exercised in the selection of suitable release sites. A turkey
popul ation may have been established through the use of pen-reared stock but
it remains to be seen whether it will sustain itself under public hunting.
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TABLE 1

DATA ON RELEASES OF LIVE-TRAPPED WLD TURKEYS 1950-1958

RELEASE AREA

SI ZE

TIME
CF
RELEASE

NUMBER _RELEASED
ADULTS YOUNG FEMALES
M F MF AGE UNKNOMW

COMMENTS

Coopers Rock State 13,000 March 1950 2

Reproduction occurred the first

For est acres year. Turkeys established and
a short open season reconmended.
Bl uestone Gane 18,000 Feb. -March 2 2 Reproduction occurred the first
Managenent Area acres 1953 gear. Turkeys established.
Seventy-five reported two years
after release. Two-day open
season in 1958 resulted in the
harvest of nine turkeys.
Canp Creek State 5,000 Feb.-Agril 1 21 Reproduction occurred the first
For est acres 195 year. Population estimted be-
Feb. - March 14 tween 60 and 100 in 1958.
1957
Cornstal k Public 10,000 March 1957 2 21 Reproduction reported in 1957.
Hunting Area acres Sparse population still present.
Mar gi nal_range.
Blue Creek Area 70,000 March 1958 2 Reliable reports indicate size-
acres able flocks present in fall of

1958
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TABLE 2
DATA ON RELEASES OF PEN-REARED TURKEYS 1956- 1958

TI VE NUMBER RELEASED
RELEASE AREA SI ZE OF ADUCTS YOUNG FEMALES COWENTS
RELEASE M F M F AGE UNKNOMW
Pond Fork, 10,000 March 1956 3 12 Reproduction reported 1957-58.
Boone County acres March 1957 2 6 Possi bl e popul ation of 50 tur-
keys.
Cear Oreek, 50,000 March 1957 9 36 Reproduction reported in 1957.
G eenbrier County acres April 1958 9 42 No reproduction reports

received in 1958. Only few adult
birds believed remaining.

white Qak, 6,000 March 1957 3 12 Possi bl e reproduction of one

Ral ei gh County acres brood in 1957. nly a few adult
birds remain.

Flat Top Lake 1,500 March 1958 1 1 8 Nesting occurred but no young

acres produced. Nine adult birds

remaining in Novenber 1958.

Lew s- Wt zel 5,200 May 1958 9 20 Two male birds found dead about

Public Hunting acres 10 days after release. Nesting

Area occurred but data is lacking as

to the survival of the young.




DI SCUSSI ON

MR PRESTON: | hate to make a nuisance of nyself, but since we are
tied up with this gane farmthing, | would like to find out if you have a
problem with birds going into farms and visiting?

MR GLPIN You nmean wild trapped birds?
MR. PRESTON. No, pen-reared birds.

MR GLPIN Yes, quite a nunber of those birds went into the farm
yards.

MR PRESTON Did you make any effort to renove the birds?

MR GLPIN | didn"t happen to be followi ng that release. | assisted
with making the release, but they were in the other part of the state from
where | work primarily, and that was the last account that | have. Just
what the district game manager informed me about the birds is all | know

MR MASON:  You made a reference to the need for using adult tons in your
release. Could you explain why you believe that necessary?

MR GLPIN It is ny opinion that in the presence of adult tonms, im
mature nal es do not breed with the females. | my not be correct there.

MR MASON:  That's the reason | asked. | know that very often the
virile adults will dom nate, but we have had quite a bit of reproduction
where we rel eased juvenile nales and fenal es together

MR GLPIN Since we lost all of our adult gobblers that year and the
status of the immature gobblers was uncertain, we felt it desirable to nake
a followup release

DR KZICKY: | would like to open the neeting for general discussion,
and | would like to start it off by asking M. Roberts to bring us up-to-
date on two things: first, aml right in thinking that the Pennsylvania wld
turkey range has doubled in size since the early forties; and secondly, as |
recall the turkey harvest in the early forties, it was around three thousand
birds, perhaps thirty-four hundred, and my understanding is that in recent
years it has gone to twenty thousand. Am | correct in that?

MR ROBERTS: W have had one year of twenty thousand-sone odd birds be-
ing harvested. That was the year before last, | think. For the last five
years our average has been somewhere in the nei ghborhood of fifteen thousand.
V& reached the twenty thousand mark on only one occasion. You are correct
about the expansion of the range, definitely.

DR KQzZICKY: | would like to make these comments concerning Pennsylvania
Perhaps three things are involved. They all happen concurrently or approxim
ately concurrently.

ne is that poaching is less of a problem The people have noved off
the ridges and out of the hills to town. At least, there are a nunber of
abandoned small farns back in turkey country. This happened in the post-
depression years in the thirties. Secondly, in Pennsylvania there is a |ot
of saplings and brush, up to the pole stage type tinber, which neans that
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they have prime turkey habitat. The third thing that Pennsylvania has is a
pen-reared turkey program

Harvey expl ai ned some of the reasons they couldn't trap and transpl ant
birds. First of all, techniques weren't devel oped at that particular time
and you had public opposition. The turkey farmwas not just a few turkeys
on a farm and gobbl ers being caught up and brought in. As Roberts pointed
out, there were twenty-one propagating areas established. Hens were mated
towldtoms and the resulting offspring were high quality birds.

| can tell you this fromny shooting preserve experience. You can | ook
at two birds -- and I amthinking of turkey as well as bobwhite quail. They
may | ook exactly the same, but one will give you proper field behavior when
rel eased and the other one is a dud. | have seen turkeys that are conpletely
duds, and | have seen pen-reared birds that responded very well.

In Pennsylvania, the turkey range has doubled itself in the past fifteen
years, not through trapping and releasing wild birds but through the rel ease
of pen-reared birds, so the proof is in the pudding.

MR LEWS:. Harvey, you said that in 1914 there were rel eases made in
the north central region in Pennsylvania. Do you know if those birds per-
sisted up into the thirties when you started your gane farmrel eases or not?

MR ROBERTS: To ny know edge, they didn't. W have no witten records
of that, so that's a qualified no

DR KQZICKY: That's a qualified no -- a pretty well established no, be-
cause one of the first things that was done was to make a state-w de survey,
and this goes back to the tine that preceded me. For some nysterious reason
turkeys coul d never cross the Susquehanna River and exist. There was quite
a theory at that time that this was a point of no return as far as turkeys
were concerned. Now, | understand, that area has one of the highest popu-
lations in Pennsylvani a.

MR CLELAND: | would like to ask M. Roberts -- of these 15,000 turkeys
(the average harvested annual | y) how many are on a put-and-take basis?

MR ROBERTS: As far as we can tell fromour game protectors’ estinmates,
the bulk of our kill in the south central range is made up of put-and-take
whereas very little of it is of that type in the north central range

DR KQzICKY: \What is your ganme farm production at the present tine?

MR ROBERTS: It ranges between six and eight thousand birds. O course,
hal f of those are held as breeding stock.

DR KQzI CKY:  About three thousand, perhaps, are released in the fall.

Wien a fellow kills a turkey, you can't ever tell himit's a game farm
bird. He won't believe you, and he is a pretty happy hunter. In Pennsylvania,
you have close to a mllion hunters to satisfy. |In spite of the fact that it
may | ook |ike an awkward technique, if you ask the people in Pennsylvania | am
sure they will justify it.

MR G.AZENER  Gene Wal ker and Walt Daniel, | think, have conpleted a
survey in which they analyzed transplants in Texas involving live trapped wild
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birds, and they found three things: one, that the success of the transplant
depended on the rainfall -- as the rainfall went up, the chances of success
went down; second, there was direct correlation with the decrease in human
popul ation; and, third, there was a tie-in with the land yield.

Now, the question -- some of the early transplants we found went |ike
this: for a period of three or four years the birds would build up steadily;
they would level off and then, perhaps the fifth year, a crash would set in
That was during the period when our federal aid restocking was under the re-
striction of not hunting until the end of the five-year period. As a conse-
quence, a lot of the turkey population went down the drain for some reason
| amwondering if that experience has been paralleled in any of the other

states?

MR JANTZEN. In some of our southern mountain ranges where we have suc-
cessful transplants of Merriams turkey we have thought that to be the case.

MR ROBERTS: Have any of the states that have gotten breeding stock
from Pennsylvania tried this enclosure systemat all with their hens, allow
ing the wild toms to come in and nate?

DR KOZICKY: As a propagation technique?

MR PRESTON As far as | know Arkansas has never tried that. M.
Al exander may shed light on that.

MR ALEXANDER. As far as | know it has never been tried in Arkansas.

MR ROBERTS: | think it might be worthwhile |ooking into. Don't get
into it on a scale above and beyond your nmeans until you see how it is going
to work, but that's how we originally got started. W didn't collect the
eggs in these verm n-proof enclosures, which were surrounded by electrified
wire and a few pole traps to keep the area fairly predator free and just |et
the hens nest in there and hatch their poults out and open the gates.

MR PRESTON. That would presune to produce a wilder bird there?

DR KOZICKY: Let's put it this way: That bird doubled the range of the
wild turkey in Pennsylvania

MR HANKLA (North Carolina): | would like to know if anyone has found
that deer are serious conpetitors for food with turkey?

MR MASON W can't prove it, but we strongly suspect we have conpetit-
ion in Alegheny State Park. W did experience some turkey |oss last wnter
W had an unusual winter -- more snow than usual -- and a portion of our tur-
key population starved. | think, though, that we have conpetition with deer

every nonth of the year.

MR DON Qur turkeys for the mpbst part are on our better deer range.
& don't have figures on conpetition, but that's where the turkeys are.

MR PRESTON. For what it is worth, in northwest Arkansas where we have
one of the highest deer concentrations, we also have presumably our highest

turkey popul ation

MR GMWNN. In Bath County in Virginia, we have our best deer harvest and
al so our best turkey harvest.
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MR ALEXANDER: | can understand the utilization of alnmost any possible
techni que on ranges where you don't have any turkeys but where you do have es-
tabl i shed native popul ations of turkey and they experience some habitat de-
ficiency which has reduced the population or is holding it to a certain |evel,
how can you justify releasing birds on that type of range other than on a put
and take basis?

In southwest Arkansas there are such areas of established popul ations,
and-they arc at a certain level because of certain factors. [If you have a
native strain there that has persisted under adverse conditions, how can you
introduce other birds that will survive in excess of those native birds?

DR KQZICKY: | don't think there is argument with the point you are
making. If you have turkeys established, there is no sense in trying to add
turkeys to that particular flock; but in order to justify it -- at least, if
you want to try to justify it -- in Pennsylvania, as | told you previously,
there are a mllion hunters |ooking for something to hunt. | don't know what
your Arkansas figure would run, but | imagine it is a couple of hundred thou-

sand. The Pennsylvania hunter wants an opportunity to harvest a turkey, and
it is a put-and-take proposition on an established range; whether or not it
is justified is up to soneone in admnistration, not the biologist.

MR POAELL: We don't do any put-and-take restocking as such, but when
you are working with the public you have got a very strong public relations
problem  Wen we have an area that drops way down due to spring rainfall, we
will put in a few turkeys. It may not do the existing population any good.

It certainly won't do any harm because we are using the same type of turkey,
and the val ue you receive fromthe public and the support fromthe public in
the future is hard to place a dollar value on

MR GVENS (U S. Fish and Wldlife Service): Is there any information
as to what happens to the sex ratio in a stagnated popul ation? In other
words, on a range fully stocked and where no hunting or-trapping occurs?

MR LEWS. W have been working on areas where we are trapping, and our

figures don't reflect, | think, the actual situation. | think we run a little
heavy on adult males in these areas, particularly in the areas where we haven't
had hunting for several years. | wouldn't say our population is in a stagna-

ted condition, though, because we have so nuch range in which these birds can
move if they had the opportunity -- or it is available for themto nove into
if certain other factors would allow them W do find in areas where we have
had very little poaching that we have a preponderance of adult gobblers in
the popul ation.

MR ALEXANDER. One nore conment on that business of sort of primng the
public, you might say. You nentioned there mght be two hundred thousand tur-
key hunters in Arkansas. W really don't have any estimate.

DR KQZICKY: | was thinking of total hunters, not turkey hunters. |
woul dn't know how many there are in Pennsylvania

MR ALEXANDER  On these areas where there are no birds, if you can es-
tablish them fine; but | can't see the feasibility of going in each year and
trying to find the turkeys for the hunters to take off those areas.

DR KQZICKY: It's a question that revolves around this. The average
turkey hunter -- if he kills a turkey every three years -- is a pretty happy
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individual. It isn't |ike pheasants, or quail, or duck. It's unique; but
if a turkey hunter goes out five or six years and doesn't find some scratch-
ings or sonething to warmhis heart and doesn't get a crack at a bird, you are

going to hear from him

MR PRESTON. | would like to know how nuch noney the sportsmen are put-
ting into this turkey programin Pennsylvania?

MR ROBERTS: | don't know what our game farm operation woul d cost.

DR KQzZICKY: Well, | amgoing to make an attenpt to very briefly sum

marize what has transpired this afternoon. Al of the states that have tried
pen-reared versus wld trapped, transplanted stock -- with the exception of
Pennsyl vania -- have had medi ocre success at best, and nost of it has been a
failure. The use of wild trapped birds and transplanting theminto desirable
habitat, as far as turkeys are concerned, appears to be the nost common tech-
nique at the present time. One of the problens with live trapping is the dif-
ficulty in estimating your success because turkeys are not easy to count. The
aerial technique is a new one, and very interesting.
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BRI EF SUMVARY OF TURKEY RANGE MANAGEMENT

Daniel W Lay .
Texas Game and Fi sh Commi ssion

A review of many publications on wild turkeys reveals fairly genera
agreement on some points of turkey range managenent.

1. Well distributed water is essential.
2. Disturbance should be mnimzed

3. Excessive livestock grazing is detrimental. (Many witers favor
exclusion of all [livestock.)

4., In forests, well distributed clearings are essential
5. In brush, savannah, and grasslands, trees for roosting are inportant.

6. The common conponents of turkey diet are mast and fruits of trees and
shrubs, grass seeds, succulent greens, and insects. Acorns are the staple
di et when and where avail abl e.

7. Conpetition with hogs and other |ivestock, as well as with deer, may
be critical where mast supplies are |imted.

8. Pure stands of pine have little value to turkeys.

9. Turkeys prefer savannahs and forests with open understory to dense
brushl and.

10. Plantings of locally adapted cool season grasses and |egunes, as well
as sone sunmer foods, are desirable.

It is not surprising that some points of disagreenent emerge froma re-
view of the [iterature. The ecology and |and use of turkey range is varied
and research remains far fromconplete in the various related disciplines.

These include: fire, tinber stand inprovement, tinber cutting, brush
clearing, and predator control

' Contribution of Federal Aid Project W80-R
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It is interesting that all of these concern extensive turkey range nana-
genment, as distinct from intensive nanagement.

Not only are these major questions that have not been settled, they also
seemto reflect a current trend towards nore enphasis on extensive range
probl ens.

This is sound, if our experience with quail is applicable. Intensive
devel oprment of spots of quail range will not produce many quail if the sur-
rounding acreage is untenantable, as in an overgrazed pasture.

Tinber Cutting and Turkeys

The papers by Shaw and by Wentz and Hardy will show how turkeys are be-
ing considered in forestry operations in the eastern region of the U S
Forest Service. The tinmber cutting is done by group selection in small (1 to
5 acres) blocks. Three to four per cent of the area is left in uncut mature
tinber in spots of 15 to 20 acres. About 2 per cent of the area is nain-
tained in small openings. These are the nost definite recomendations | have

seen.

The general objective, as nost authors have stated, is to regulate cut-
ting to provide a continuous production of trees and shrubs which produce
food for turkeys.

Practicabl e methods of doing this are yet to be devel oped for some for-

est types. Stoddard says the greatest threat to forest wildlife in southern
woodl ands is short rotation pine forestry. Under this systema full canopy
of pine is present about 25 out of every 30 years.

Foresters in the southern pine region generally favor even-aged stands,
which is opposed to group selection. Also, where pine will grow, a common
practice is to sell all nerchantable hardwoods. Were wildlife is being con-
sidered, sonme hardwoods are being left. Recent discussions with the southern
region of the U S. Forest Service have brought about some inprovenent in the
ki nds and nunbers of hardwoods |eft.

One question that has received considerable attention is the best dis-
tribution of hardwood trees left in pine-hardwood stands. The two papers pre-
sented suggest that they should be in groups. Such groups have been given a
name - holm Sone of us have recommended that foresters should | eave hard-
woods as widely distributed as possible, thinking that this would bring the
range into fuller use by all species. Another factor, in Texas at least, is
that we need those scattered trees to supplenment the groups that mght be
| ef t

Thi nning of pol e-size hardwoods is a cutting practice that can be used
to increase mast production by making space for crown devel oprent.

Ti nber Stand | nprovenent and Turkeys

Many aut hors have pointed to the need for protecting mast trees and
shrubs for turkeys. The release of pines and other desirable commercial tim
ber species is sound forestry and may or nmay not be detrinental to turkeys.
The danger is that it may seriously reduce the food supply if carried too
far.
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The safest reconmendation for those who want turkeys is to | eave as many
of the turkey food species as is comensurate with other land use objectives

In many southern forests this is a critical problem On thousands of
acres of pine-hardwood site, all nerchantable hardwods have been cut and nost
of the remainder have been girdled. One National Forest compartnent in East
Texas was surveyed after treatment in 1956. Less than two hardwoods over 9
inches were left per acre, including three-fourths of one oak. Since then
new TSI rul es have been adopted which will |eave about 10 hardwoods per acre,
where they are present for |eaving

Aerial application of herbicides may cause even greater damage to tur-
key range because it affects all sizes of broad-leaved plants and because it
I's becom ng cheap enough to be widely used. However, it mght serve as a
cheap method of creating clearings

Fire and Turkey Range Managenent

Most early publications on turkeys deplore fire, yet Stoddard and a few
ot hers have found sone range situations that require properly used fire.

Both pines and hardwoods of certain sizes can wthstand certain inten-
sities of fire. Foresters and sone wildlife people have devel oped burning
t echni ques which elimnate nost of the hazards and make it possible to use
fire as a tool

It must be remenbered that fire was a normal aspect of the ecol ogy of
southern forests before the arrival of white man.

Sone of the purposes of burning for turkeys (as reported by various
authors) are: to keep down brush; to remove litter that makes foods unavail -
able; to stimulate fruiting of such fire-tolerant species as bl ackberry,
runner oak, and gallberry; to increase the production of succul ent greens
and insects; and to reduce chiggars and ticks

It seens obvious that fire may have a place on sonme turkey ranges. Cer-
tainly fires during the nesting season would hurt. Since nost young hard-
woods are killed or scarred by fire, fires nmust not be hot enough or frequent
enough to prevent reproduction of replacements for the hardwod stand as
needed.

Di sastrous fires in the nountain states of the west seemto have had un-
due influence on the thinking in the south. Forest Fire Prevention efforts
have oversold the evil of fire for wildlife in the south.

Brush Cearing and Turkeys

As nentioned earlier, too nuch brush can be a problemon turkey range.
Currently there is a controversy in Texas and possibly other states as to the
effects of extensive brush clearing on turkeys. Farners and ranchers, with
the assistance of the Soil Conservation Service and other agencies, are clear-
ing brush (including sone forest types) on a large scale in order to increase
l'ivestock production

Wth the aid of heavy machinery and herbicides they are literally chang-
ing the face of the earth. For those |andowners who want turkeys, some brush
and tinber nust be left. How nuch and in what pattern remains to be
det erm ned.
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Predator Control and Turkeys

More enphasis on predator control is found in the ol der publications.
Current thinking seens to attach little significance to noderate predator
pressure. This does not rule out possible need for control in specia
situations.

This, then, is the general scope of turkey range management as reflected
by the literature.

TIMBER SALES AND TURKEY MANAGEMENT
ON EASTERN NATI ONAL FORESTS

Samuel P. Shaw
United States Forest Service, Eastern Region

Awld turkey needs one thing for sure, and that is lots of tinberland
with not much human disturbance. Tracts of land Iike this have become in-
creasingly scarce since the white man began to push back the wil derness.
Shrinking forests, expanding human popul ation, and concurrent destruction of
turkey habitat naturally showed up first in the Northeastern and Mddle At-
lantic states where our pioneer settlers showed the first signs of grow ng
pai ns.

Al though the habitat base for turkeys has become increasingly restricted,
| think we can agree the outlook for turkey managenent is far from dismal
Mich of the credit goes to those who have had the sense and vision to set
aside publicly owned forest lands to serve the resource needs of future gen-
erations. The original purpose of acquisition was often for purposes other
than wildlife managenent, but regardl ess of why these public |lands were ac-
quired, they will furnish nost of the habitat where permanent turkey prograns
can be practiced. W can count on their being left largely in tinber cover
and usual Iy managed on the basis of nultiple use. Nearly all these |ands are
adm nistered by State or Federal forest and game agenci es.

The Eastern Region of the Forest Service, which | represent as a wld-
life staff man, includes seven national forests--two in New England, two in
Virginia, and one each in Pennsylvania, Wst Virginia, and Kentucky. These
forests cover a net ownership of 4.3 mllion acres in seven states. In the
same seven States, forest park, and wildlife agencies at the State |eve
control 3.3 million acres, and the Fish and Wldlife Service about 90,000
acres. This gives a total of 7.7 mllion acres on which wldlife nanagenent
can be practiced--ostensibly for all time. Discounting States not now con-
sidered suitable for turkey, roughly 83 percent of this total or 6.4 nillion
acres, are present or potential turkey range

The purpose of this paper is to present sone of the turkey-managenent
measures the Forest Service is applying inits field program | amalso here
to learn of new managenent practices and techni ques which can be applied on
national forest lands as an integral part of our nultiple use activities.
This information will be passed on to field admnistrative officers who have
the responsibility for putting nultiple use into practice.
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I nprovenent of turkey habitat can be a priority objective on certain
national forest lands--if we know the techniques and have active guidance to
put the inprovements into effect on the ground. Mst of our forest officers
close to field programs are trained primarily in fields other than wildlife
management. Also, they have so nmany diversified duties that it is difficult
for themto keep apace of new devel opnents in the wildlife field. Therefore,
the responsibility is actually on us as wildlife managers to furnish the
Forest officers with clear, easily applied guidelines for inproving wildlife
habi t at .

W always benefit from cooperation with State game departnents. In
turkey managenent, we are fortunate to have well versed and practical turkey
biologists in all the State gane agencies with which we cooperate. Mst of
these nen are here today. W respect their advice and we will continue to
wel cone their suggestions.

Turkey managenent on National Forests is acconplished in tw ways. First,
t hrough cooperative agreements and planning with the Forest Service, State
game agencies install direct inprovenents --sod clearings and water holes, for
exanpl e--and they also take on the job of establishing turkeys where necessary,
and winter feeding the birds artificially when justified. In other words, the
States install intensive practices on a small percent of the land area. O
course, States also are responsible for setting hunting regul ations.

The second, nore extensive approach is where the Forest Service carries
out habitat inprovenent on broader areas as an indirect, but still planned,
by-product of other management programs. The principal activity of the Ser-
vice that affects habitat is tinber cutting. Last year in the Eastern Re-
gion, Forest officers supervised conmercial sales on 62,000 acres, about 86
percent of which took place on "turkey" forests. A though we do not have
accurate nethods of evaluating the effect of these cuts on turkey habitat,
if we can accept Trippensee's statenent in '"WIdlife Minagement" (page 316),
we believe nost of it is beneficial. He describes the relation between
forest managenment and turkey managenent as foll ows:

"Forests managed on a sustained-yield basis in which there is an ad-
equate distribution of size classes are preferable to solid bl ocks
of one age class. Cear cutting in small units and group selection
systens provide nore desirable forest-cover conditions than other
met hods of harvest, although cutting of any kind is beneficial if
the age groups are well interspersed. Qpenings of the sort created
by tree-selection and group-selection cuttings are highly desirable,
in that for several years follow ng the renoval of portions of the
forest canopy suitable conditions exist for the growth of herbaceous
plants and fruit-producing species..... "

On this basis, one might think we need do nothing but carry on routine
sales--the nmore the better--and the quality of turkey range keeps on inproving.
This may be true, at least in part, but | amsure we can do a better job by
providing specifically for turkey-habitat requirenents. W realize that rarely
in mltiple use managenent can the devel opment or inprovenent of one resource
automatically be of maxinum service to another. |t takes coordination.

In the case of tinber sales helping turkey range, we need advance plan-
ning to determne how tinber cuts and stand inprovement work should be de-
signed to satisfy pre-determned deficiencies in turkey habitat--and to pro-
tect habitat units which are already providing excellent food and cover.

«101-



| would like to report on one wildlife study just getting under way on
the George Washington National Forest. It illustrates, | believe, the type
of analysis and planning we need in order to do a professional job of wild-
life management. The area under study is an 8,000 acre watershed--largely
undevel oped. Roads and recreation areas are |acking, tinber is uncut, and
hunting and fishing are restricted to those few brave souls who wll hike
several nmiles to bag their gane. It is as near to virgin country for devel-
opnent as one can find in the East. | should add that the watershed in-
cludes a 2,000 acre natural area which will not be disturbed.

Forest officers responsible for nanagenent of resources on this area de-
cided that wildlife should have high priority, so they told us to |ook at the
8,000 acres froma selfish point of view & were told to consider habitat
inprovenment for wildlife as the first objective of nanagenment, after water
protection. They could not prom se to incorporate all reconmendations the
study |eader might make, but they did say that plans for other resource de-
vel opnents would be nodified to neet the wildlife recommendati ons whenever
it was possible to do so. That puts wildlife biologists on the spot. |
hope we can produce.

The plan we settled on includes five basic steps:
(1) Inventory -- \Wat plants and aninals are present?

(2) Evaluation -- Wat are present capabilities or carrying capacity
of the habitat?

(3) Diagnosis -- Wat are the habitat deficiencies that limt carry-
ing capacities?

(4) Renedy -- Wat should we do to correct deficiencies and increase
carrying capacity?

(5) Program -- How do we do the things that need to be done?

After a one-day reconnai ssance of the watershed with representatives
fromthe Virginia Conm ssion of Fisheries and Game, the U S. Fish and WId-
life Service, and the Forest Service, it appeared to us that the terrain
vegetation, and water conditions were best suited to turkey, bear, and native
brook trout. These species will take priority of managenent if a conflict
should arise. In the uplands, deer, grouse, and squirrels will definitely be
considered but only after the major habitat requirenments for turkey and bear
have been satisfied. One of the nost significant recommendations, | feel
sure, will be how tinber should be cut to provide better turkey habitat.

This approach to wildlife managenent is, of course, quite conprehensive
Ve cannot expect to spend so nuch tine, manpower, and nmoney on devel oping a
simlar plan for each watershed, but out of it the Forest Supervisor expects
to get sone guidelines for habitat manipulations that can be applied el sewhere
particularly for the wild turkey.

Speaking of guidelines for turkey management, it strikes me that they
vary considerably from State to State. Recommendations for Virginia condi-
tions may not be the best ones for Pennsylvania. Nevertheless, | would like
to list here the things we now think will help increase the quality of tur-
key range generally. The list was devel oped for use on the Mnongahel a For-
est in West Virginia, but it would seemto have application on other turkey
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forests. Discussions are welcone on the soundness of these measures.

General Program

(1) Block out public Iand ownership to insure contiguous tracts of
forest Iand where turkey nanagement can be practiced on nore ex-
tensive areas.

(2) Build access roads and trails into |arge, undeveloped |ands for
hunter distribution and greater harvest, remenbering it is just
as bad to have too many roads as not enough.

(3) Cooperate with |aw enforcement personnel to protect turkey
f1 ocks.

Ti mber Harvest Program

(4) Cut tinmber by group selection whenever possible, creating snal
bl ocks of clear-cut areas fromone to five acres in size. Cer-
tain of these small openings shoul d be designated for conplete
renmoval of woody plants and establishment of herbaceous cover
following a predetermned plan of distribution. The m ni mum
goal is to have two percent of the Forest in herbaceous clear-

I ngs.

(5) Establish additional food plots of clovers and grasses after
the sale is closed, using logging roads, mll sites, and other
cleared areas. These, too, should be established according to a
pl anned distribution

(6) Favor occasional clunps (3 to 10 trees) of large crowned oak,
beech, black cherry, or black gumprimarily for nmast production

(7) In sales covering 500 acres or nmore where the cut is uniform and
fairly heavy, |eave uncut at |east one block of mature trees 15
to 20 acres in size. The block would be primarily for roosting
but should include as high a percent of mast trees as can be
f ound.

(8) In timber stand inprovement work, |eave a liberal stand of un-
derstory vegetation that produces mast or berries, such as
serviceberry, elderberry, wld grape, blackberries, huckle-
berries, raspberries, blueberries, black gum chokeberry, green-
brier, holly, hawthorn, dogwood, and viburnum

(9) In extensive, even-age pole stands where sawlog sales are not
practicabl e, encourage pulp and sales of other products to thin
out these stands which are relatively unproductive for wildlife.

That conpletes the list so far. | wish | could tell you that we are ac-
tually doing all these things. In sone cases we are, but in nmany others we
are just making a small dent in the total job. The big reason for this slow
start, | believe, is the tendency of wildlifers generally to concentrate on
projects which give quick results in terns of use by gane in the inmediate
area. Perhaps we are looking for a panacea and expect that intensive devel -
opnent of one or two percent of a total area is it. | can assure you that the
Forest Service needs and woul d wel cone nore advice on how to treat the other
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98 percent, particularly as treatnents can be planned as an integral part of
tinber sales.

In the future the Forest Service may get funds for direct habitat-
i mprovenent projects. |If these funds materialize, we want to supplenment in
the nmost effective way the inportant work the States are now doing. It is
my personal feeling that nore habitat inprovenment per dollar can be gained by
wor ki ng through and following up behind a tinmber sale, than in any other way.
Working closely with wildlife technicians from State agencies and the Fish
and Wldlife Service, the Forest Service will do its best to plan for and
practice good wildlife nmanagenent.

| feel privileged to be a menber of the Turkey Subcommittee which con-
ceived and hel ped plan this meeting. | am/looking forward to working with
gane nmen from other agencies, and together | hope we can come up with sone
firmrecomrendation which can be applied readily in field prograns.

TURKEY MANAGEMENT AS A FACTOR IN THE MULTI PLE
USE MANAGEMENT OF THE CUMBERLAND NATI ONAL FOREST

WlliamW Wntz
United States Forest Service, Cunberland National Forest
and
Frederick C. Hardy
Kent ucky Department of Fish & Wldlife Resources

The paper presented by Sam Shaw, outlining the overall objectives for
turkey managenent within Region 7 of the Forest Service, has aptly defined
the programs on our eastern national forests. Fred Hardy and | have tried
to prepare what mght be considered an exanple of sone progress made in fol-
| ow ng the programs devel oped in M. Shaw s talk.

The Cunberland National Forest, situated in the Cunberland Muntain
Range of Eastern Kentucky, is a long narrow forest extending 150 niles by
12 miles. Wthin this area, there is a total national forest ownership of
457,000 acres in scattered blocks intermngled with private lands. This
makes the Cunberland National Forest the largest single ownership in the
State of Kentucky and provides an excellent opportunity for the nanagenent
of all wildlife species. The Forest tries to direct its activities toward
the inprovenment of habitat for deer, turkey, squirrel, and ruffed grouse.
The topography, climate, and timber types lend thenmselves well in general to
the establishment and maintenance of a fine turkey popul ation.

In accordance with the basic Forest Service policy, we are active in the
field of habitat management in cooperation with the Kentucky Department of
Fish and WIdlife Resources which is involved primarily in nmanagenment of the
animals. Wrking together since 1946, we are able to have our wildlife re-
source contribute its full share to the econony of the comunity of which we
are a part.

The Beaver Creek WIdlife Managenent Area of 17,300 acres was established
in 1946 for the devel opment of direct wildlife habitat inprovenent. This
area provides a convenient unit to study inter-relations between animls and
their habitat, in an effort to discover new and inproved managenent techniques.
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It was our intent to devel op techniques on this area which could be applied on
the remai nder of the National Forest, in coordination with our other activities.
The Beaver Creek area was stocked with both deer and turkey and careful popul a-
tion inventories were maintained by the wildlife nmanagers of the Departnent of
Fish and Wldlife Resources. Since its establishnment, this area has been im
proved to the point where we are now removing both deer and turkey for restock-
ing to other sections of the State of Kentucky.

During the 12 years of its existence, there have been 400 acres of wld-
l'ife openings created and maintained, as well as 40 water-hol es and nunerous
salt licks. Several project studies have been carried out and experimental work
in coordinated tinmber nanagenment techniques with wildlife needs has been devel -
oped. This area has served to denmonstrate the feasibility of cooperative wld-
life operations on the Forest. Wth the benefit of this experience, two new
units consisting of approximtely 18,700 acres were established as managenent
areas for the expansion and devel opnent prinarily of turkey. These areas, the
Sky Bridge Managenment Area on the Mrehead Ranger District and MIIl Creek Man-
agenment Area on the Berea Ranger District, were established primarily to cor-
relate tinber sales with the re-establishment of a nucleus of wild turkey. Di-
rect habitat nmanagement as practiced on the Beaver Creek Area has not been ap-
plied on these two new areas; thus they serve as checks on the different treat-
ments provided in our original nanagenent effort.

Under our present timnmber program the Forest has an allowable cut of 38
mllion board feet annually. However, due to lack of markets for cordwood, and
to a certain extent the |ack of adequate roads, present plans include the cut-
ting of approximately 22 mllion board feet a year for the next several years.
Wth this tinmber sale business, opportunity is provided for the manipul ation of
habitat on seven to eight thousand acres a year. In addition, a sale area bet-
ternment programcovers an additional five thousand acres a year.

Consi derabl e progress has been made in applying accepted techniques to our
tinber sale operations. Perhaps our greatest achievement to date is the devel -
opment of habitat-inprovement techniques which the forester can apply in devel-
oping his other functional plans. 1In 1957, a conprehensive tinber inventory
was nade on the entire forest. This provided us with information on the condi-
tion of our timber stands, as wall as the conposition and species distribution
throughout the Forest. Based to a great extent on this information, the tech-
nicians fromthe Departnent of Fish and WIldlife Resources, in conpany with the
rangers, have been able to make a rough analysis of the potential habitat avail-
able to the various game species. Setting up the desired criteria for turkey
range (i,e., large areas of contiguous ownership wth heavy percentage of nature
tinberstands), the nost suitable blocks of national forest ownership wthin each
district were studied. In spite of the broken pattern of ownership, approxi-
mately 150,000 acres of the Forest have been designated as desirable turkey
range. Qur resources objectives inside these blocks will |ean heavily toward
turkey managenent.

Al activities on the Forest are coordinated through a nultiple use nan-
agenment plan, a part of which is a systemof overlays for each resource activity.
Turkey range areas are delineated on these wildlife overlays so that in the
pl anni ng phase of all operations, the district ranger is remnded that turkey
managenent nust be a part of his functional planning. Since tinber sales pro-
vide the best neans of cover manipulation, it follows that the timnmber nanagement
section handles wildlife habitat coordination at the Forest |evel

To provide the ranger with the necessary equipnent for proper planning, a
wildlife handbook has been issued. This handbook was devel oped as a cooperative
venture between the biologists of the Kentucky Department of Fish and Wldlife
Resources and the National Forest staff. To give sonme exanples of the itens
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that a ranger has available, | would like to quote a few of the measures which
are policy in regard to tinber sales; and | quote

"I'n tinber managenent, the tinber sale is the principal tool the Cumber-
land National Forest can use in the habitat inprovement and devel opnent
wor k.

a. Goup selection for the cutting in both hardwod and softwood stands
will be practiced (groups to be |-5 acres in size).

b. Mintain pockets of mature hardwoods and/or conifer-covered gl ades
within sales areas for wildlife habitat.

c. Mintain nmast-produci ng hardwood clunmps on ridge tops at reasonable
interval s where practicable for better annual game food production
dispersal. Larger clumps with w de spacing is nmore desirable.

j. Revegetation of m Il |ogging canmps, |og-landing sites, |ogging roads
and skid trails to tenporary wildlife herbaceous ground cover of
grasses and |egunes.

q Adjustment of cutting practices for limted periods by areas may be
necessary when critical wildlife treatnments would require the del ay
of cutting for short intervals.”

These are but a few of the items that the ranger considers in devel op-
ing his marking plans for a specific sale area. To show how these work, |'d
like to point out two very short case histories that have recently taken
pl ace and are sanples of what we hope will becone standard operating proce-
dures. The first is a quotation froma tinber sale report prepared on the
Stearns Ranger District on a relatively large sale. Under the section on
wildlife and recreation in this report, the ranger says; and | quote:

"Several groups of old growh hem ock were |eft because of glade con-
ditions that exist under them and to serve as roosting trees for tur-
key. The thickets of hem ock should provide good cover for deer and
roosting sites for grouse already present on the area. The oak stands
on the slopes should provide sufficient quantities of mast for both deer
and turkey. The quantity of mast should increase as the stand matures
The understory in the oak type is quite open."

This description is part of the general sale prescription for that par-
ticular drainage.

The second exanple of the active use of our wildlife guides occurred
recently on the Somerset Ranger District in the preparation of a proposed
three-year cutting budget. To manage our road and tinber programs in an or-
derly manner, we are engaged in devel oping sale plans a mninum of three
years in advance so that the road construction may take place in tine. In
the case | refer to on the Sonerset Ranger District, the ranger had a speci-
fic area in nmind which was very desirable froma tinmber nmanagenent stand-
point. This area was reasonably accessible because of a recently conpleted
forest devel opnent road and was the easiest area in which to harvest his tim
ber. It was in one of our blocks designated for turkey managenent and, be-
cause of access, several other sales had been progranmed in the inmediate
vicinity. Wth the objective of |eaving reasonably |arge blocks of [and un-
disturbed, it becanme apparent that, froma turkey standpoint, this series of
conpartnments was being disturbed too frequently. It was, therefore, decided by
the ranger that the timber cutting operations in that "easy conpartment” woul d
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be postponed for a period of not |ess than three years to permt the adjoining
sale areas to becone stabilized and undi sturbed before resum ng operations.

Anot her exanpl e of the coordination we try to achieve is a program j ust
getting under way where watershed managenment needs are planned jointly with
wildlife needs. In the abandonnment of tenporary skid trails and storage class
| oggi ng roads, we have asked the operator to contribute to erosion control--
by seeding. Wth assistance from Don Strode and Fred Hardy, we expect this
spring to sow grasses and | egunes which will serve both as desirable wildlife
plants and as plants to check erosion and stabilize soils. W also will use
desirable wildlife species to revegetate mll sites, log |andings, etc. For
exanple, in clause 7f (Erosion Control), in one of our nost recent tinber sale
contracts we say,

"f. Roads and skid trails as designated by the Forest officer in charge
shall be limed, fertilized, and planted using the follow ng materials
and mninum rates of application.

1. Mxture of Ky. 31 fescue and orchard grass or other grasses named
by the Forest Service, at the rate of 60 |bs. of fescue and 10
| bs. orchard grass (or other grasses) per mle

2. Four tons of linme per mle of road
3. 1600 Ibs. 4-12-8 fertilizer per mle

Soils on areas to be treated will be |oosened to a depth of at |east
one inch to provide satisfactory seedbed and to increase chances for
successful stand of grass.”

W have tried to show here sone of the positive nmeasures we are taking on
the Cunberland to do a better job of devel oping desirable habitat for turkey.

V& recognize that much is still to be done. W will continue to search for
wi I dlife managenent principles that can be nade an integral part of the devel-
opment of all of our tinber sale operating plans. In the devel opnent of a

prescription for treatment in a specific watershed, w nust have not only a
tinber prescription, a watershed managenent prescription, but also a specific
wildlife management prescription, for that sale area. Wthout a wildlife plan,
we cannot practice true multiple-use management. As M. Shaw indicated, the
forester charged with the managenent and devel opment of a ranger district needs
assi stance fromthe professional wildlife technicians in applying the |atest
techniques in his every-day activities.

It has been encouraging to note that in cases on the Cunberland where the
Kentucky Departnent technicians have been able to spend some tine with our
foresters in devel oping coordinated plans on sale areas, our foresters appre-
ciate a chance to learn a little nore wildlife managenent. Also, the tech-
ni ci ans have been grateful for a chance to |earn sonmething of the forestry
business. W intend to continue and expand this exchange of information,

Onl'y through such cooperation can our national forests contribute their ful
share to resource devel opnent in the public interest.

| appreciate the invitation to participate in your neeting and know the
information | amable to gain here will help ne do a better job of applying
habitat management for wildlife on the Cunberland National Forest.
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DI SCUSSI ON

MR ROBERTS (Mssouri): Mssouri has two mllion acres of nationa
forest, and it is very nuch the type that has been discussed in the Cunber-
land Forest evidently. | would like to ask two questions of the gentleman
who discussed the Cunmberland Forest. What percentage of the Cumberland For-
est is nowin these active turkey management units or wldlife nanagenent
units and about what is the cost to the Kentucky Departnent annually to carry

out this program

MR HARDY (Kentucky): The three nanagenment areas total 35,000 acres
W have a total budget for their nmanagenment of about $20,000 of which nmaybe
$15, 000 shoul d be charged to turkey work.

DR MOSBY: Dan, you could probably conmmrent on the success of the Rio
G ande turkey in the range that was formerly Eastern Turkey habitat. | am a
little confused as to whether or not the Rio Grande is still there and
whet her or not they adapt thenmselves to any of the Eastern Turkey range?

MR LAY: W have put Rio Gande birds in the silvestris range at |east
twenty tines. Sonetinmes as many as 400 birds on one range over the |ast
twenty years, sinply because that was the only bird we had for trapping, and
as of today we have no areas that have been stocked successfully. In approx-
imately three areas, we still have straggling individuals, a few bands, stil
reported. For instance, near Texarkana up in the northeast corner of the
state, which is not typical silvestris range, they have done better than el se-
where and yet they are now down to two small bands that are depending on arti-
ficial feeding, so it looks like there is sonmething wong with the rainfal
or the range in the eyes of the Rio Gande bhirds. O course, he is used to
feeding on nesquite beans and cactus, and he has a herd tine finding themin

pi ne woodl and.

MR ELLIS: | believe that the post oak belt was originally inhabited by
silvestris. \What experience have you had in putting Riro Grande in there?

MR LAY: W have sone areas in the post oak belt of Texas, which is
west of the pine woodl and region, where the Rio Grande has done very well.
O course, nost of our plants do receive considerable artificial feeding. |
woul d say that the post oak region is adapted to the Rio Gande where ot her
factors are present. In other words, there is a possibility of success with

the Rio Grande in post oak range.

MR ELLIS: Do you think that supplenmental feeding in the post oak
range is necessary in order for the Rio Gande to adapt there?

MR LAY: No, | wouldn't think it necessary, but when you spend all the
money you do in noving birds and setting up an area, you nmight as well spend
alittle nore on sack feed. Certainly we don't want to predicate a program
on continuous artificial feeding. Sone ranchers are quite willing to do that.

MR ELLIS: But established supplenental feeding is probably not
necessary?

MR LAY: No, | wouldn't say so. | think you can succeed without it.

MR KNCDER (Chio): Have you observed any ill effects on the popul ations
where you have those trenendous densities of Ro Gande, such as disease or
ect oparasites?
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MR LAY: That's an interesting question, and | have a real authority
here in the audience. M. dazener has had nore experience with the Rio
Grande than anybody else here, about as much as anybody in Texas, | guess.

MR GLAZENER. As | recall, there have been sone reports of die-offs in
sone instances. The only observation that has come to ny attention personally
involved birds that | trapped off the King Ranch country in | ower south Texas.
| found infestations of blue bugs, or fow ticks, in sonme of those birds, and
al so other parasites, including conmmon occurrence of tapeworm As to actua
| osses fromthose sources, we do not have any figure.

You nust recall also that these concentrations are for relatively short
periods, they may start in Cctober or Novenber and terminate about the end of
January or the mddle of February. Qur turkeys then are beginning to scatter
SO that may be one of the factors, that it is a relatively short tinme propo-

sition.

MR LAY: | mght make one further point a little clearer here -- part
of the reason we get these huge concentrations in the Rio Gande Range is
that trees suitable for roosting are very scarce, and with wide distribution
of roost trees there is a good chance we would get a better distribution of

bi rds.

MR DeARMENT: From the Panhandl e this past fall we had requests for
investigation of turkey die-off on the ranch, and after investigating the
situation, it was found that many of them died of paratyphoid. They devel -
oped it froma local situation. [It's bad when poultry and turkeys m x
around ranch headquarters. They can pick up everything under the sun. In
this particular case chickens died off earlier in the fall and turkeys were
roosting right at the ranch headquarters where there were hogs and chickens,
and, incidentally, during the sumer about one hundred and fifty turkey vul -
tures roost in the vicinity. In this particular period of the fall we have
war m weat her. After we started investigating, it turned cold and seened to
stop it, but there was a definite die-off due to paratyphoid.

MR GAZENER | mght add that in the early 40's Harol d Bl akey was
working in Texas and becane interested in the possibility of disease anong
turkeys. He took a nunmber of blood snears. | took a number from further
down in the south Texas region, and to the best of ny know edge, there was

no indication of any infection fromany of the blood snears that we took.
MR KNODER  Specifically, did you have any cases of blackhead?

MR GLAZENER. There was none. |f there were outbreaks, they nust have
been | ocalized and of short duration

DR DUSTMAN.  Cal eb, what do you nean by bl ue bugs?

MR G.AZENER | brought some of those in for determnation, and | don't
recall what they were, but it may have been a species that is restricted to Texas.

DR DUSTMAN. It's an ecoparasite?

MR. GLAZENER Yes, sir. It has a tremendous abdonmen and a snall head, and
| would suspect it's the sane species that is closely related to the conmon
parasite of domestic poultry. (Editors note: Argas nineatus)

MR SNYDER | understood you to say that the timber stand in East Texas
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had been detrinental to turkeys. | wondered just what type of tinber stand
you had in mind and in what way it was detrinental

MR LAY: Well, | could go into considerable detail. | have the report
here that they worked up. TSI in the East Texas Forest has been going on
since CCC days, and the third round of treatment is going on now on many
tracts. The last time we checked Conpartnent 588 was two years ago, and the
figures | quoted were from that conpartment. The stand of pine-hardwood has
been converted to alnmost a pure stand of pine and although there is a lot we
don't know about what turkeys need in the way of food supply, it seens ob-
vious that when you lose practically all your oak trees (during this |ast
treatnent they renoved about ten oaks of nast bearing size and |eft about
three-quarters of one per acre) the big loss of acorns is bound to hurt the

turkey range, in ny opinion.

MR SNYDER: Was that the area that you introduced the Rio Gande bird
into?

MR LAY: No, it was two or three mles fromone of the areas where Rio
G andes were introduced about ten years ago

MR SNYDER | was interested in the effect anywhere, in these eastern
areas, of tinber stand inprovenent, particularly thinning, on the turkeys.

MR LAY: Maybe someone can help you. The question is does anyone know
of an exanple where thinning in tinber stands has inproved range of turkeys.

It seems likely that exanples could be found, although no one apparently
knows of one now

QUESTION.  On your food plot plantings in any of your areas, what do
you plant for your green stuff and why? | would be nore interested in what
you nmight do in the south than in Pennsylvania and Kentucky.

MR LAY: In general our reconmendation is to plant whatever grows best
in a given soil and in a given location. Locally, in Eastern Texas we use
oats and occasional ly vetch, and Dutch clover. El sewhere other things grow
better, so | think it would depend on your |ocal situation and what grows

best in the way of grains

QUESTION.  Have you peopl e ever made a study on the green stuff that you
get to grow best as to whether or not a turkey likes it and will eat it?

MR LAY: Ch Yes, it's apparently very attractive to turkeys. In each
case where we have used it, turkeys eat it readily.

QUESTION.  From ny own experience, out from Montgomery, | have heard al
my life that clover was real good for turkeys, so | planted a bunch of food
plots with clover and last spring we killed a turkey that had cone across a
field that had a two-acre plot of crimson clover in it. He cane across that
plot, and we killed himwhen he came in. H's crop was stuffed with green
stuff, and there wasn't a thing in it but vetch tendrils. There wasn't a
single clover leaf; consequently this year | didn't plant a single clover
seed. | have gone to vetch. Has a study ever been made on the preference
that a turkey m ght make on that green stuff if he had a choice?

MR LAY: Not that | know of. Can anyone help on this question?
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O course, you nust realize that what one turkey eats one given norning
before he is shot can't be considered as conclusive. That afternoon he m ght
have gone back and preferred sone clover, and before the vetch got just right
he m ght have been depending on the clover. It's hard to tell. In general
it is wise to have a mxture and not depend on one thing

MR ROBERTS: The question was raised yesterday on conpetition between
deer and turkeys. The conments fromthe floor seened to be that there were
many areas that had good deer popul ations and al so had good turkey popul ations--
the assunption seeming to be, therefore, there was no conpetition. It seems to
me this assunption should be qualified for several reasons. There mght be
factors on that particular area that have caused that deer herd to build up
and to becone a big herd. There might be climatic factors or a conbination of
any other factors. These same things m ght have caused the turkey to expand
in that area. Therefore, the turkey popul ations mght be high in spite of the
deer popul ations rather than because of the deer popul ations.

Anot her point -- while this no-conpetition assunption mght hold true for
certain areas in the country, it doesn't seemthat it would hold true for all
In a good nmany parts of the country when the deer herds start to go up, some
of the first things that start to go out of habitat are a certain species of
plants which mght be inportant turkey foods. | am not sure. | think there
are other factors that we should consider in qualifying this. W don't know
exactly what the deer foods are and perhaps they mght be taking a [ot nore
of the plants that are good turkey plants than we reali ze.

MR LAY: | appreciate those remarks very nuch, because they are right
down the line. Certainly with the vast |and use and the food conditions that
we are enconpassing in this discussion, there are bound to be situations where
the deer may have sone influence on turkey foods. Certainly in ny work with
deer it's apparent that we have a long way to go before we learn all that we
need to know about the productivity of nast and inportant species and second-
ary species and that sort of thing; so let's don't overlook the possibility
that our deer herd is affecting the turkey range.

MR ALEXANDER | want to raise this question of water holes again
Over on the |ow Qzarks Forest they are giving strong consideration to going
into the uplands with bulldozers and scooping out shallow pools. Personally,
| just don"t know whether it is a justifiable thing or not. | don't think it
will do harm but if anybody has any evidence I would like to hear about it.

MR G VENS: W have tried that on several of our refuge areas, partic-
ularly the Kentucky Wodl ands Refuge where we have this dry ridge type coun-
try used only seasonally by turkeys, and we have put those water holes in
W have had that program going on for six or seven years now, and about al
we know is this: The water holes are used rather intensively, and it seens
to have affected to sone extent the distribution of birds over the entire
area. W have also put water holes in on our refuge in M ssissippi. Burt
Webster is here, and he mght want to comment on this.

MR WEBSTER (U. S. Fish and Wldlife Service): That's in flat woods,
post oak type country, and in the summertime it becomes very dry. W noticed
that our turkeys would cone off those areas through the sumrer nonths; that
was particularly true in the drouth years of ‘53, ‘54 and '55. W put in
several water holes, and it stopped nmovenent of our turkeys in the sumertine

fromthat flat woods type country. It was not only beneficial for turkeys
but for squirrels, deer, song birds, and practically everything el se. Through
the flat woods in tines of drouth water is very much a critical factor, | think.
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MR LAY: Another exanple -- West Texas is replete with ranches that have
wi dened the distribution of their turkeys by putting in windnills and devel -
oping water sources. That may be an extreme exanple, not simlar to Arkansas,
but | wll throw it in.

(Editors note: Lewis' discussion with A Artus; Artus concurred that
wat er hol es were highly beneficial in naintaining good sumver distribution
in dry years.)

MR. MOCDY (International Paper Co., Al abama): That gives us a series of
good conments, Dan, on a couple of your statenments there concerning pure pine
stands and short rotation. | think there is probably some m sconception on
this thing, | don't know of any pure pine stands on any appreciabl e acreage.
You speak of pure pine stands, and nost people get the inpression of clear-
cut areas that are planted all with pine, and then in fifteen or twenty years
it isall cut and used as pul pwood and planted again. | would like to point
out that pure pine stands, in small acreages, do provide travel |anes and
| oafing spots for turkey, which | see themusing quite a bit. Since forest
services furnish nost of the acreage for wildlife, | can't speak for all, but
in our particular case we don't follow a short rotation. |If we had to set a
rotation period, | would say it would probably be fifty years but as long as
tinber is growing we let it growwth, of course, the necessary thinning
whi ch does provide for quite good turkey range.

MR LAY: | know you realize | was quoting fromthe literature on those
comments about pure pine stands. Certainly where pines are planted or where
natural regeneration is encouraged on an even-age basis you get an entirely
different pattern in your forest fromthat that we were discussing for the
forest where they cut in small blocks. Raynond has got a good point, which
we should all keep in nind, that industry has got its problems and they are
trying to do something with regard to wildlife on a voluntary basis. They
own that land and can do what they w sh, and we shouldn't be too rough on
them Wthin the famly, we are nore interested in the ecology of the situ-
ation nore than we are with who is doing. what, and if anything is said that
sounds too critical, | hope you won't think we are being critical. [It's just
a matter of talking about the ecology of the range situation.

MR SCHORGER It is ny understanding that the best way to drive tur-
keys from an established range is to start logging, and | would like to know
how serious this could be?

MR LAY: That's a good question. There are a lot of comments in the
literature about how too nuch logging of a large area hurts turkeys. Smal
operations apparently don't move themtoo far.

DR MOSBY: | suppose we are dealing in such general terms it is diffi-
cult to be too specific, but the history of the disappearance of turkeys about
forty or fifty years ago was rather spectacular in many places. Virginia af-
fords a rather interesting exanple in that approximately one-half of the
western part of the state has continuously supported turkeys, and the remain-
ing half lost their turkeys. Presumably the cutting was done in conparatively
smal | blocks, five hundred to a thousand acres in the section that has always
retained its turkeys. \Wen they got to cutting in the southwestern part of
the state, they were cutting in larger tracts, fifteen or twenty thousand
acres, and, of course, in that section the destruction was primarily by the
| ogging crew -- a |arge number of woodworkers scattered over a large area
that took the turkey as and when they found it. | have quite a nunber of re-
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cords where tracts of only several hundred acres in size were cut, and it had
relatively little effect, if any, on the bird, unless the woodworkers them

sel ves caused the destruction.
MR SCHORGER. Even sel ective |ogging has no effect?

DR MXSBY: So far as | can see in the section | amfamliar with it does
not have any drastic imediate effect.

MR GRELEN (Tennessee): Back to your failures in East Texas in restora-
tion efforts. You didn't mention the hog. Do you consider that a factor at

all?

MR LAY: W don't have any valid information. W do know that the hogs
will eat turkey eggs or any kind of eggs when they find them Wether they
are serious, we don't know. Ve did spend a good deal of money fencing our
turkey restocking site hog proof. W were worried about it to that extent.
Wiet her we should be worried | don't know.

| have one other thing | want to be sure to inject into the record. W
had an interesting conversation here last night after the film Wyne Bailey
put on a real good show, and one of the things that he said was striking to
me, and | would like to get it into the record.

\Wyne, how about expanding a little on your statements that food is not
a problemin West Virginia turkey ranges? So much enphasis here has been on
food and the problens related to it that we need your thinking on it.

MR BAILEY: Speaking in reference to the area that | know well, West
Virginia -- over the years | have becone convinced that food, in strict re-
ference to mast crops, has little bearing on the survival, physiology and
productivity of turkeys in any given area

| don't nmean to inply that turkeys don't need food. The reference is
that their diet is so varied and the flora of the region is so abundant with
respect to species other than trees, that there is always an abundance of
foods, no matter if there are acorns or beech or any of the standard foods
of that order produced. | nake special reference to a plant | have come to
think of as the "chufa of the North" --Claytonia virginica or "Spring Beauty"
as you may know it. Various other tubers are produced by herbs and flowers
in the hardwood forests of that state, particularly in the northern hard-
woods or the beech-birch-mapl e woods.

Turkeys eat a wide variety of insects and animal |ife, many of which
are abundant enough, even in winter, to support them so nuch that | don't
attach any particular significance to the scarcity or abundance of mast with
respect to its effect on turkeys.

| think mast abundance or scarcity causes changes in turkey habits, dis-
tribution, vulnerability to hunting and so on. They prefer the high quality
foods, but basically such foods don't seemto affect productivity, at |east
as far as we can determ ne.

It was al so brought out that during periods of extreme mast abundance

such as we have now, turkeys are hard to harvest because there is an abundance
of food wherever they go and hunters just can't keep up with them They are
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on one nountain one day and on another mountain the next. Were quality
foods are abundant in linmted localities, is where we get heavy harvests
Cccasional |y we have wild grape abundance, and turkeys, during the abundance
of wild grape, with scarcity of other foods, may be concentrated in those

pl aces where grapes are plentiful, and hunters can repeatedly go back to
those places and keep killing birds, and thus we get a big harvest.

QUESTION. | would like to know what good food plot planting mght do
in your area?

VMR BAILEY: W have, in our managenent areas in the cooperative pro-
grans, planted as many as a hundred clearings on individual areas. W have
wel | over one thousand on National Forest lands. A great majority of them
have been planted at one tine or another in wheat and Ladino. Qur nmain ob-
jective has been to get themin Ladino clover

| will agree with you alnost a hundred percent with respect to what
you have previously said about clover being of little value to turkeys. W
haven't much specific information on it. W have checked crops in turkeys
comng from these areas, and | have found a few crops filled wth Ladino
clover, but the incidence of clover was small conpared with native foods.
On the other hand, those crops were collected in the fall of the year when
food is abundant about everywhere, and if we had simlar data for the whole
winter, or spring and early sumrer, it mght show sonething different. |
do know that the clover pastures are very attractive to grouse throughout
the year. In fact, | think that one nethod by which you can achieve a high
harvest of grouse, is proper fertilization and limng of the soil and es-
tablishing either Ladino or wheat or Dutch clover. Gouse particularly re-
spond to that. O course, that's a little bit off the subject, but in many
ways grouse and turkey are alike.

DR KQzI CKY: Wayne, | know you are speaking in generalities, but also
since | have been here, | understand you had a case of turkey starvation in

Vest  Virginia.

MR BAILEY: W have had several cases of starvation. In the wnter
of '46-'47 we had three or four feet of snow on the ground and that was for
three or four nonths, and we had cases of starvation then. Also we had star-
vation losses in "57-'58. | have had turkeys brought to me that had died of
starvation by the mddle of Decenber, when the winter had hardly begun, but
| think that during any period of stress you will get occasional nortalities
fromeither very old birds or very young birds or birds that are in any way
weakened to the point where they are prevented from properly responding to

stress.

DR KQZICKY: Wasn't this starvation in sizeable nunbers?
MR BAILEY: No, it wasn't. It has never been to nmy know edge

MR GAYNN. | would Iike Wayne to tal k about how he justified his plant-
ings of wheat.

MR BAILEY: Turkeys are strongly attracted to cereal plantings, partic-
ularly wheat, the grain we have had the nost experience with. It is very
possi bl e that such plantings do not increase the turkey popul ations, but they
increase the kill because they concentrate the birds in specific |ocations
where the hunters can find them In a sense it's about the sanme thing as
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baiting. In our state such managenent increased the harvest and did not re-
sult in overshooting, therefore it was justifiable. Turkeys were attracted
not only to the patches of mature wheat, but also to the green wheat in fall
In fact, on one area -- it was the fall of '56, | believe -- we had a scarcity
of natural food and apparently all the turkeys were visiting young green

wheat daily. During the open season the manager picked up 22 enpty shotgun
cartridges in front of one blind at the edge of one of these wheat patches,
and was trenendously worried about it. He thought they were killing them

all, and after the season closed it was about six weeks before he could even
find a turkey track in the area, but the next fall the kill was the same as

it had been before.

MR LAY: The point there is regardl ess of whether food patches are es-
sential for food production, they do facilitate harvesting of the birds.

QUESTION.  In stressing these points that bugs and insects are very
vital to turkeys, does anybody know which of the green planted crops are the

best bug producing crops?

MR LAY: That is a good question for sone |ocal area, and that wll
probably have to be worked out for each place where you need an answer.

MR BAILEY: | mght conment on that again. | don't w sh to monopolize
the conversation, but | have never seen any plantings of an agricultura
nature that, as far as | could see just in casual observation, increased in-
sect abundance to the point where it woul d make any difference in turkey
foods. The greatest concentration of grasshoppers that | know occur annually
in early spring in patches of Bracken fern which grows in untreated, unnan-
aged soil in northern hardwood areas.

DR DUSTMAN. | notice in the literature that Dal ke and others have
pointed out there is a distinct relationship in Mssouri between soils and
turkey popul ations, and, as they stated, |imestone soils, derived fromlime-
stone materials support the highest turkey popul ations, and the other aspects
of the |andscape superficially are the sane. | nean the forest type is the
same, and so far as they could determ ne everything el se was the sane but
the soils. Now, | amwondering if John Lewi s has had occasion to make ad-
ditional observations on that situation to a point where he could take a
stand definitely and denonstrate whether this is holding up at the present

tine or not.

MR LEWS. Well, the tinme Leopold and Dal ke were doing their work in
Mssouri was in the early 40's. At that tine the south west part of
Mssouri | think had the highest turkey population in the state, and since
then due to the fire prevention efforts in that section, the turkey popu-
| ation has gone down considerably, and now we find that our best turkey
popul ation is not on |imestone soil
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The literature on wild turkey re-stocking is replete with exanples of the
failure of donestic and certain gane farm stocks of wild turkeys to establish
self-maintaining wild popul ations follow ng release (Msby and Handl ey, 1943;
Cerstell and Long, 1939; Leopold, 1944). Gadually, and by costly experience,
it was realized that there were innate differences between wild and donestic
turkeys. In areas that appeared to have good habitat, but from which wld
turkeys had been extermnated, it was learned that wild popul ations of tur-
keys could not be established by releasing donestic turkeys or certain game
farmstocks of wild turkeys. Also, the release of these birds in areas which
contained a remant wild population contributed little or nothing to popul a-
tion size or density. By 1929, twenty-six states had attenpted artificia
propagation and release as a tool in restoring wild turkey popul ations (Msby
and Handley, op. cit.). Using typical game farm methods and game farm stocks
of wild turkeys, all of these attenpts have been failures on a statew de
basi s.

The origin of these gane farm stocks of wild turkeys is of interest and
has a bearing on the present problem Msby and Handley (op. cit.) state
that nost of this stock originated in one of the following three ways: (1)
obtaining eggs fromwld nests, (2) trapping wild stock, and (3) mating dom
estic turkey hens to wild gobblers. However, Leopold' s discussion of this
matter (op. cit.) leaves little doubt that the latter method was the prin-
cipal one enployed. The early gane farm stocks then, were selected from

F, hybrids, or perhaps in sone instances the F's were backcrossed again to
wi | d gobblers and the backcross generation forned the basis of the captive
ganme farm stock. Usually,, selection for external characteristics resenbling
those of the wild turkey was practiced.

Following re-stocking failures with this type of turkey, efforts were
directed to other means of producing wild turkeys for release. Mshy and
Handl ey conmented on the obvious method of obtaining pure wild stock for pro-
pagation as follows: "It is true that the poults produced from"wld" eggs
sinulate wild turkeys very closely in nmany of their reactions but they soon
beconme tame and this behavior pattern is passed to the progeny. Thus, the
obvi ous nethod of obtaining a brood stock of pure wild turkeys by taklng eggs
fromnative wild nests is not the whole solution to the problem™ This in-
terpretation evidently gives full credence to the Lamarckian theory of inher-
Itance of acquired characteristics. Leopold (op. cit.) also discussed this
probl em and concluded that reproductive failure and high nortality rates in

he Waterloo WIldlife Experinent Station, Chio Division
field, Chio.
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captivity accounted for the fact that pure wild turkeys were not used in arti-
ficial propagation prograns.

The next step in artificial propagation was the inauguration of the wld
pen mating system The essence of this systemis that game farmturkey hens
are enclosed in a pen and wild gobblers are allowed to enter and breed them
This system was used extensively by several states but only Pennsylvania has
claimed general success with it. Early prognostications of success el sewhere
have since been nodified due to the failure of turkeys produced under this
systemto establish self-sustaining wild popul ations upon release. The ef-
ficiency with which the technique was used may account for the difference in
result obtained. See Leopold (op. cit.) for a discussion of nmechanical fac-
tors that may influence successful use of this system However, it apparently
becanme obvious that certain factors or processes were not clearly understood
because at this time several investigations were begun which attenpted to
elicit in nmre detail the nature of wildness in turkeys.

In 1939 Gerstell and Long (op. cit.) published the results of certain
physi ol ogi cal tests designed to neasure differences in metabolismand nuscu-
lar activity in game farmand wild turkeys. In their experinents they used
juvenal ganme farmturkeys and juvenal wild turkeys produced by mating game
farmhens with wild gobblers. In their summary they state, "The netabolism
of the wild-nmated area poults reacts to changes in environnental conditions
in a greater degree than the game farmpoults. A so, the physiological re-
sistance during twenty-four to seventy-two hours of continuous fasting seens
higher in the "W/ (wild mated) birds ...". Again, in a conservative manner
they state, "Nevertheless, it is concluded that the wild mated ("WW) poults
are nore suitable for restocking turkey ranges and better fitted to neet
present-day recreational requirements than the game farm ("GF") birds, sinply
because the forner represents a physiological strain which is somewhat dif-
ferent fromthe latter with respect to environnental reactions and functiona

properties".

In 1944 Leopold (op. cit.) published the results of a conprehensive and
detailed study of the problem He concluded that the wildness syndrome was
associated with the central and synpathetic nervous systens and the endo-
crine glands; differences existed in these characteristics between wld and
domestic turkeys and these differences were hereditary. He theorized that in-
tense selection pressure operated on game farm turkeys. During the period of
captivity selection pressure operates against genes responsible for heritable
wildness, and in the wild state, selection pressure operates against genes
responsi bl e for heritable tameness. The higher the frequency of wild genes
in a captive population the nore intense selection pressure Is against them
This explanation sol ved many perplexing problens, especially the one regard-
ing the inability of turkeys produced by the wild pen mating systemto suc-
cessfully exist inawld state. An extensive discussion of Leopold's find-
ings are not intended here and the reader is referred to his excellent paper
for further details.

However, since his work on endocrines, in particular, formthe basis
for this paper, they will be reviewed in nore detail. Leopold excised and
wei ghed the adrenals, thyroids, pituitary and brain from sanples of wld,
domestic and (hybrid) game farmturkeys. Using a technique devel oped by
Crile (1941), he expressed these weights as per cent of body weight and com
pared the three sanples. In all instances, not only did a nmean difference
exi st between the wild and donestic strains, the mﬁYd being larger, but, ex-
cept for the pituitary, a discrete difference existed. Considerable varia-
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bility existed in the hybrids but their nean was internediate between the
wild and donestic. Basing his conclusions partly on Crile's work, who had
denonstrated nunerous correlations between gland size/body weight ratio and
function, and partly to account for his own extensive field observations on
behavi or, reproductive chronol ogy, age of breeding and studies of feather
moul t, Leopold postul ated functional differences in the endocrine glands
and nervous systens of wild, donmestic and hybrid turkeys. [If this premse
is granted, a ready explanation of hereditary w | dness and taneness can be
deducted fromthe known function and relationships of the endocrine gl ands
and brain. In view of the previous work of Gerstell and Long, where actua
met abolic differences were denmonstrated, it appears highly probable that
functional differences are present in the endocrines and nervous system

al so

Di sregarding the functional aspect entirely, Leopold has denonstrated
a correlation between gland wei ght/body wei ght ratios and heritable wildness
and tameness in turkeys. The intermediate mean of the hybrids as well as
the variability exhibited by them (an indication of gene segregation) |eaves
little doubt that the differences are heritable. As long as the correlation
exi sts one should be able to predict relative wldness fromthe organ wei ght/
body wei ght ratios alone without resorting to field studies of costly re-

| ease

Large sanples and considerable tine are required to make a valid eval u-
ation of turkey releases due to acquired adaptation to captivity. A sinple
formula may nore clearly depict this situation. |f me-L t stand for ob-
served or phenotypic variance in wldness, and of and oiftand for the vari-

Ece due to heredity and environment r spectfully and Ietcr§ =ofi 708, then

ogcwill have a large value relative to ] |Gén0MlOf no published data on
the conparative survival (a function of both and g2) of captive reared
pure wild and hybrid turkeys after release, so there are no expected val ues
with which to conpare the performnce of regular game farmturkeys. This
situation makes it difficult to determne whether relative wldness is due
to hereditary factors or acquired environnental factors unless long-term
field studies are made. Thus, the conparison of organ wei ght/body wei ght
ratios would not only be |ess expensive, but at the present tine perhaps a
more valid quickly determned index to wldness.

Following this idea | dissected a sanple of game farm turkeys, here-
after referred to as "Waterloo" turkeys, and conpared their organ weight/
body weight ratios with the data published by Leopold on wild and domestic
turkeys. Several hundred Waterloo turkeys have been released during the
period 1952 to 1956 and reasonably detailed records are avail able concerning
survival, dispersal, reproduction and behavi or which can be correlated with

t he endocrine data.

In addition, scattered data are presented on certain other characteristics
that have a bearing on relative wldness. Leopold (op. cit.) noted that

wild turkeys retain their 9th and 10th juvenal prinary feathers through their
first winter. The domestic turkey retains only the 10th juvenal primary
feather during this period. The hybrids were variable in this respect. Data
relative to this characteristic are presented in this paper.

Al though the situation is far frombeing clear, it is generally accepted

that yearling wld gobblers do not breed (see Leopold, op. cit., for a review.
Yearling domestic gobblers, however, breed readily and usually produce a
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hi gher percentage of fertility in eggs than ol der gobblers (Cine, 1936
Marsden and Martin, 1939). The relative fertility of yearling and adult wld,
donmestic and hybrid turkeys, as determned by fertility of eggs, is conpared
in this paper.

METHODS

The di ssections were performed according to the nethods described by
Leopold (op. cit.), except that | excised all of the endocrine glands under
a binocular nicroscope. | dissected several specimens for practice prior to
recording data, but several endocrine weights are mssing, due to errors in
dissection. Al weights were nade on an anal ytical bal ance sensitive to
0.0002 of a gram

The inclusion of the single wild specimen was due to an accident, other-
wise it would have been dissected at a younger age. This specinmen died, ap-
parently of shock while being handled, and a Waterloo turkey was sacrificed
intentionally the same day to conpare with the wild bird. As will be pointed
out later sone of the data fromthe two speci nens probably are not conparable.

RESULTS

Body Wéi ght

The body wei ghts of the Waterl oo turkeys were considerably higher than
those of Leopold' s game farmturkeys (hereafter referred to as Lost Trail hy-
brids in keeping with his termnology). Figure 4 shows the regression of
body wei ght on age between five and twel ve days of age, for Waterloo and Lost
Trail turkeys. Not only were the Waterloo turkeys heavier, but their rate of
gain was faster than the Lost Trail hybrids. This is shown by the slope of
the regression line and the regression analysis. The Lost Trail hybrids
gai ned an average of 2.8 grams per day whereas the Waterl oo turkeys gained
an average of 5.8 grans per day. Wthout controls, this difference mght be
interpreted to nean that the frequency of domestic turkey genes was higher
in the Waterl oo turkeys than in the Lost Trail turkeys. However, five pure
wild turkeys (4 nmales, 1 fenale) were weighed at 10 days of age and their
mean wei ght, shown in Figure 4, was 72.0 granms. This was conpared with a
mean wei ght of 57.2 grans for three native wild turkeys 11 days of age, also
shown in Figure 4 as Mssouri wld (calculated from Leopold' s data). Sub-
ject only to sanpling error, the nean weights of both wild sanples should have
been identical. Therefore, using the magnitude of the difference between the
wi | d sanples as a base, the weights of the Waterloo turkeys were reduced by
age group in the percentage anount that they exceeded the Lost Trail hybrids.
In other words the Waterloo turkey weights were transformed so that they were
identical with the Lost Trail hybrids. This procedure was necessary since
the excess weight of the Waterloo turkeys was due to environment (probably
diet), not heredity, as shown by the weight difference of the wild "controls".
In essence, the weight transformation consisted of partitioning body weight
"variance" into a hereditary and environnental conponent and discarding the
environmental portion above the Ievel present in both the Waterl oo turkeys
and Leopold's sanple of wild and domestic turkeys. Thus, a conparison of the
three sanmples reveal ed hereditary differences.

Sonme idea of the validity of this procedure may be gained by conparing
the mean body weights of the Waterloo wild turkeys with the nean weight of
the Mssouri wld turkeys, after the Waterloo wild turkeys had been reduced
by the sane percentage that the Waterloo hybrid turkeys were reduced. At
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ten days of age the Waterloo hybrid turkeys exceeded the Lost Trail turkeys
in body weight by an average of 27.2 percent. Reducing the Waterloo wild
turkeys by this amount, their calculated nean weight at 10 days woul d be
52.4 grams. This conpares favorably with the mean weight of 57.2 grans for
the Mssouri wld turkeys at 11 days of age, or in other words, it is with-
in the range of what would be expected from sampling error alone.

At 10 days of age, the actual body weights of 4 nales and 1 female
Waterl oo hybrid turkeys averaged 97.5 grans. At this same age the 4 nale
and 1 female Waterl oo wild turkeys averaged 72.0 grans. The hybrids ex-
ceeded the wild birds in body weight by 27.2 per cent. This may be conpared
with Leopold' s data on Mssouri wild and Lost Trail hybrids. At 11 days of
age the 3 Mssouri wild turkeys averaged 57.2 grans while five Lost Trai
hybrids averaged 72.9 grans or a difference of 2.5 per cent in body weight.
Leopol d's sanple of domestic turkeys consisted of only two birds at 11 days
of age and they exceeded the Mssouri wld turkeys in weight by 33.7 per
cent. Despite the small size of these sanples the results are consistent
and seeningly real

Figure 5 presents a conparison of the body weight growth curves of pure
wild and Waterloo hybrid turkeys up to 85 days of age. Both groups of turkeys
received the sane diet and were reared in a like nmanner. Sanple sizes are
shown in Table 3. Due to the violent actions of the wild turkeys when
handl ed, only four neasurenents of body wei ght were obtained. The remainder
of the growth curve was interpolated. Throughout the period of growth neas-
ured the hybrid turkeys exceeded the wild turkeys in body weight by 20 to

25 per cent.
Brai n Vi ght

Brain weight, expressed as per cent of body weight is shown graphically
in Figure 2 for Waterloo hybrid, donmestic and Mssouri wld turkeys.
justed body weights, explained previously, were used in converting brain
wei ghts in the Waterl oo turkeys.

A source of error is introduced when body weights are adjusted to al-
low for environnental differences in weight increases, and a correspondi ng
adj ustment is not made for absolute increase in brain and endocrine weight
which is correlated with body size. The sanple sizes are too small relative
to the variability exhibited to make such an adjustnment fromthe data on hy-
brid turkeys. Likew se, Leopold's (op. cit.) sanple of wild turkeys is too
small, and | have been unable to ascertain a correlation between organ size
and body weight within a constant age group in his sanple of domestic tur-
keys. There is no doubt that such a correlation exists but | cannot measure
it independent of age from these sanples. This bias will result in al
Waterl oo turkeys having a higher organ weight/body weight ratio, and conse-
quently appearing to be nore wild, than is really the case. The magnitude
of the error is unknown but it is probably relatively snmall conmpared to the
actual size of the ratios given.

I nspection of Figure 2 shows that the Waterl oo turkeys approached the
mean brain/body weight ratio of the wild turkeys nuch closer than they did
the domestic turkeys. A regression line was fitted to the data according
to the method of Snedecor (1946), (?.0.03866«0,000778}{)°
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Adrenal Wi ght

Adrenal weight, expressed as per cent of body weight, is shown in Figure
1 for wild, donmestic and Waterloo turkeys. In nean adrenal weight ratio the
Waterl 0o. turkeys approached the domestic nuch closer than they did the wld
turkeys. Although there appears to be nore variation anong the hybrids than
among either the wild or the domestic, the hybrids do not over |ap the nean
of the wild turkeys while they do overlap the nean and al nost reach the
| ower extreme of the domestic turkeys. Linear regression was used to estab-
l'i sh nean adrenal /body weight ratios in the Waterl oo turkeys §=0.000228-
0. 000004x) .

Pituitary Weight

Pituitary Weight/body weight ratios are shown in Figure 3. As Leopold
(op. cit.) has noted, the actual relationship between pituitary weight and
body wei ght may be curvilinear within this age range, but for conparison I
have cal cul ated his data and expressed it and the Waterloo data as a |inear
regression. The pituitary was weighed to the nearest ten-thousandth of a
gram This fact and the difficulty of dissection, especially obtaining al
of the anterior |obe, probably accounts for the |arge anount of variation in
weights obtained. Assunming that positive and negative errors were equally
frequent an accurate relative mean would be obtained although the absol ute
wei ghts were not accurate. For conparison of the neans, these types of
data would suffice. | assume here that the nmean is accurate. Reference to
Figure 3 shows that the nean pituitary ratio of the Waterl oo turkeys was al -
most exactly internediate between the donestic and wld turkeys.

The regression formula for the Waterloo turkeys was %=0.000028~
0.00000015X, and for the domestic turkeys §=0.000022-0.00000010X. \

Fertility of Turkeys

Table 2 is a summary of information regarding the relative fertility of
adult and yearling wild, donmestic and hybrid turkey gobblers. In all in-
stances the criterion of fertility was enbryonic devel opment within the egg.

Wiil e nost authors question the capability of the yearling wild turkey
gobbler to mate and produce fertile eggs, nost of them assune that the year-
ling wild turkey hen produces eggs and is as productive as older hens. Only
Weel er (1948) questions this assunption. Hs field observations over a
four-year period led himto conclude as follows: "It is believed that few
if any of these birds (yearling hens) nest the first year." A single wld
turkey hen at the Waterloo Wldlife Experinent Station failed to produce
eggs as a yearling in 1956, however, in 1958 another yearling wild hen did
produce eggs. Studies of a marked wild population are needed to settle this
question.

The records presented in Table 2 show only one instance of a yearling
w | d gobbler producing fertility in eggs. This was a gobbl er observed from
a blind (Leopold, op. cit.). Yearling hybrid gobblers are intermediate in
this respect as shown by the data in Table 2

Fromthe few data available, | suspect that the degree of fertility in
yearling hybrid gobblers varies with the frequency of genes for wldness and
taneness. The record of 75.5 percent fertility for yearling gobblers, shown
in Table 2, was made by a small flock of hybrid turkeys obtained froma dif-
ferent source than the other gane farmbirds. This group and their progeny
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were elimnated long before the fertility records were anal yzed due to their
apparent close relation to donestic turkeys. Three yearling wild gobblers
kept at the Waterloo Wldlife Experinment Station were never observed, even
froma blind, to gobble or display during the breeding season. Two wld
hens have laid eggs in these sane pens, so it is unlikely that reproductive
failure was due to captive conditions.

Mbsby and Handl ey (op. cit.), and MDowel | (1956) have shown that fer-
tility in wld populations is high. A two year.study bg the first two au-
thors which involved 163 eggs revealed a fertility of 95.7, and a study by
the latter author of 158 eggs in 13 nests showed a fertility of 96.8. The
other data in Table 2 are self-explanatory.

Primary Feather Mult

Leopol d (op. cit.) discussed the difference in primary feather noult
between wild and donestic turkeys, and presented a discussion of the role of
the thyroid and pituitary in controlling moult in general. He also noted a
difference in the moult of secondary coverts and retrices but only primry
nmoult is considered here. Due to the presuned endocrine basis for differ-
ences in moult, he suspected that the difference was associated with heredi-

tary wldness and taneness.

A sanple of 112 Waterloo hybrid turkeys was exam ned for this charac-
teristic in March 1956 as they were crated for release. The results are
shown in Table 4. In Leopold's sanple of 32 Lost Trail turkeys 17 or 53 per
cent had noulted the 9th primary. In the Waterloo sanple 13.4 percent had
noulted the 9th primary. Also, 3 hens had adult 9th and 10th primaries.
This may have resulted fromaccidental |oss of the 10th prinmary and subse-
quent repl acement.

The difference between the Lost Trail hybrids and the Waterloo hybrids
is difficult toreconcile if there is a correlation between wildness and re-
tention of the 9th and 10th primaries. Selection for this trait had not
been practiced among the Waterloo hybrids, and the Lost Trail hybrids were
produced fromten generations of backcrossin% to wild gobblers via the wld
mating system so they should have possessed hereditary wildness to a much
greater degree than the Waterloo hybrids, despite selection against wildness
In captivity. | can only conclude that the difference in primary moult is due
to genes that are segregated independently of those primarily responsible for
wi | dness, and that they have little or no selective value, hence are main-
tained at a constant frequency in the population subject to the laws of
probabi lity.

Conparison of Waterloo Wld and Hybrid Turkeys

One specinmen of each of these strains was dissected, and the data are
conpared in Table 5. As noted previously, the wild specimen died of shock
whi e be|n? handled. In general, the data support Leopold's thesis concern-
ing the differences between wild, donmestic and hybrid turkeys.

The larger testicle size of the hybrid turkey may be of significance in
connection wth the earlier sexual maturity of donmestic and hybrid turkey
gobElers. Also the thyroid ratio is larger in the wild than in the hybrid
turkey.

The low adrenal and pituitary ratio of the wild specimen nay need ex-
planation. This bird died, presumably of acute stress, which is a function
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of the adrenal -synpathetic system During stress conditions rapid changes
occur in the adrenal: the nedullary cells discharge adrenaline and chro-

maf fin granules, the cortical cells hypertrophy and discharge lipid, choles-
terol, ascorbic acid, ketosteroid and plasnal granules (Selye, 1947). This
change may produce a weight loss of the adrenal, therefore the two specinmens
may not be conparable. Errors in technique previously discussed may account
for the difference in pituitary weights. Even accepting the actual weights,
no harmincurs to the thesis of heritable wildness since a few of the hybrids

customarily fall into the wild range

Field Studies of Rel eased Hybrid Turkeys

Field studies have been made of released turkeys to determne nortality,
survival, dispersal, reproduction and behavior, and the factors affecting
these processes. The area enconpassed by these studies has of necessity been
on the scale of hundreds of square mles. Due to this large area and linita-
tions of time and personnel, sanpling of these measurenents has often been
fragnentary. However, enough information is available to establish certain
of these neasurements accurately. A nore thorough treatnent of these data
wi |l be published el sewhere; only certain aspects of post-rel ease behavior
are considered here.

Wthin two weeks after release, nortality, usually due entirely to
predation, may account for as high as 50 per cent of the nunber of turkeys
rel eased (Knoder, 1953). The anount of nortality depends sonewhat upon the
age of the turkey when released and rearing nmethods while in captivity
(Knoder, unpublished). This point needs further study, but at the present
tine | assume that nortality during this period is |argely nonselective.
Usual ly within two weeks after release the turkeys disperse fromthe rel ease
site. Flock size at dispersal time is dependent on the nunber of turkeys
released at one site. Custonarily if less than 20 turkeys are rel eased at
one site they disperse as one flock, although occasionally two flocks are
formed. \Were nunbers up to 120 are released at one site, flocks ranging in
size from1l to 20 turkeys may disperse, although usual flock size is from6
to 14 birds. Dispersal usually results in flocks establishing a home range
within one-half to five mles fromthe release site

Three types of turkey flocks enmerge after dispersal, the types being
based upon |ocation and behavior. These are designated as (1) donmestic
(2) semferal, and (3) feral. These types are defined as follows: (1)
donestic: This type disperses to houses or barnyards and settles there
permanently.  They seldom | eave the prem ses and are as tane as ordinary
donmestic turkeys. Not uncommonly they associate continuously wth chick-
ens or donestic turkeys. These turkeys, if they are hens, may mate with near-
by rel eased gobblers or donestic gobblers but they do not succeed in rearing
young. Usually only individual birds behave in this nmanner and sel dom nore
than 3 at one location. These releases have consistently produced |ess than
5 per cent of the total of this type. (2) Semferal: This type disperses
to the vicinity of human habitation, but does not permanently renmain there.
Customarily they spend nost of their tine in adjacent wooded areas and return
once a day or once every 2-3 days to a house or barnyard and feed. Some
flocks reside near houses or barnyards but do not visit them yet they are
not disturbed by the near-by activities of man. Sonetines, in inclenment
weat her during the winter these flocks tenporarily nove to barnyards to feed.
Only rarely do these flocks succeed in reproduction and productivity is
never high enough to sustain their nunbers. |f poaching does not occur
these flocks may exist at one location for several years. Approximtely 70
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per cent of the hybrid turkeys that survived after release followed this pat-
tern. (3) Feral: As the nane indicates, this type of flock maintains an ex-
istence in a conpletely feral state. They are usually found at |east one-
half mle and frequently several mles fromthe nearest dwelling. Usually

t hey becone progressively wlder and nost of themare wary enough to escape
poaching by direct approach of man. Even in these flocks productivity is not
high but they do succeed in raising some young. Wether productivity is high
enough to maintain a selfsustaining population is still nmoot. From 10 to 15
per cent of the turkeys that survived after release followed this pattern.

DI SCUSSI ON

There may be several explanations of the varied behavior of these tur-
keys following release. The nost logical, | believe, is that behavior is de-
pendent upon the anount of heritable wildness. If this interpretation is
correct, the observed differences in behavior are explainable as follow As
a consequence of segregation, a normal distribution of genes controlling
wi | dness and taneness woul d result, if a large nunber of genes were invol ved.
Thus, a small number of turkeys woul d approach pure genetic wldness, and
simlarly, pure genetic tameness. A nmuch larger nunber would be internediate
If the theory of selection against genetic wildness in captivity is accepted,
and there are conpelling reasons for accepting it, fewer genetically wld
turkeys woul d be produced than genetically tame ones.

The differences in behavior after release, appear then, to be a reflec-
tion of the relative amount of donmestic and wild genes present in the rel ease
stock. The genetically tame turkeys descend to the barnyard and renmain there.
The bulk of this release stock appears to be intermediate, and |ead a hal f
domestic, half feral existence. A small percentage is genetically wld, and
consequently maintain a truly independent, feral existence.

If the situation depicted by this Iine of reasoning is true, a rough
measure of the ampunt of genetic wildness in a game farmstrain is afforded
by their behavior after release. Mich conjecture could be elimnated here
i f some close studies were made of captivity-reared pure wild birds after

rel ease.

Consi dering the amount of nortality that occurs follow ng rel ease and
the nunber of non-productive flocks that result after dispersal, it nust be
concl uded that propagation and release of this type of turkey is an ineffi-
cient way of establishing a wild turkey population. In practical terms, if
poaching is much of a problem it is inpossible

Two situations are known to nme which contradict, to a degree, the in-
terpretation presented here. One is the experience in Pennsylvania where
wi despread establishnent of turkey popul ations was credited to rel eases of
gane farm stock. | believe that this is not really in conflict with the
thesis presented here. Rather, from numerous sources of information, it ap-
pears that this was one of the few instances in the history of wld turkey
propagation and stocking that a genetically wild strain was devel oped for
st ocki ng.

The other contradiction is not readily explainable. Holland and Colin
(personal comuni cation) have informed ne that the stock of wld turkeys
present on the Al abana game farm were obtained by collecting eggs from"wild"
nests. They further state that the first generation captive birds were as
tame as run-of-the-m |l ganme farm stocks, and that yearling gobblers were
capabl e breeders.
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These observations do not corroborate those made on wild turkeys at the
Waterloo Wldlife Experiment Station. Eastern wild turkeys raised there, ob-
tained from eggs collected from "wild" nests, have been noticeably nuch w | der
(phenotypically) than game farm stocks. Three yearling gobblers have failed
to gobble, display or breed. The differences between the Al abama observa-
tions and ours are not readily reconciled by the data avail abl e.

SUMVARY OF DATA

Body weight. At the ages neasured, the Waterloo turkeys exceeded the
wild turkey in body weight by 20 to 25 per cent. This clearly indicates
the presence of domestic turkey genes in the Waterl oo turkey popul ation.

Brain weight. The mean brain weight/body weight ratio of the Waterl oo
turkeys internediate between the wild and donestic turkeys. This, too,
indicates that the Waterl oo turkeys are hybrids.

Endocrine glands. The endocrine wei ght/body weight ratio of the Waterl oo
turkeys was internediate between the wild and donestic turkey. The |ow ad-
renal / body weight ratio of the Waterloo turkey probably indicates a high
frequency of domestic turkey genes.

Breeding tests. Yearling wild gobblers did not produce fertility in
eggs when mated wth laying hens. Yearling Waterl oo gobblers produced be-
tween 34.8 and 75.5 per cent fertility when mated to laying hens. Since
year|ing donestic gobblers are fully fertile, the intermediate performance
of the Waterl oo gobblers suggests that they are hybrids.

Primary feather moult. Only in the respect of the tinmng of the moult
of the 9th and 10th primaries did the Waterl oo turkeys appear simlar to
wild turkeys. | suggest that this relationship has a mnor correlation with
the wil dness syndrome responsible for maintenance of a wild popul ation

Field studies. The final arbiter of wildness is the ability of a tur-
key population to maintain a self-sustaining wild population. WIld turkeys
can do so, but donestic turkeys cannot. Only a relatively snall percentage
of the Waterl oo turkeys have done so.

CONCLUSI ONS

Heritable differences and some of the mechanisns through which they
operate have been denonstrated to account for some of the differences in
survival of domestic, hybrid and wild turkeys in different environnents
(Leopold, op. cit.). Hs analysis has been repeated to a limted extent with
the intention of ascertaining the validity of these neasurenents as criteria
of wildness. In the main this study substantiates his conclusions. The
possibility is apparent then that the survival potential of captive turkey
popul ations may be diagnosed in advance of release by these criteria. Com
parabl e sanples of wild, domestic and the proposed rel ease stock should be
avai l abl e for such a diagnosis, however.
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TABLE 1

DATES OF DI SSECTI ON, SEX, AGE AND VI GHTS I N GRAMS OF BQODY,
BRAIN AND ENDOCRI NES OF WATERLOO TURKEYS, AND ONE W LD TURKEY

Speci nen
Date  Sex Age Body Brain Adrenals Thyroids Pituitary  Nunber
6/13/55 M 10 79.1 2.009 0.0165 0.0034 0.0012 1
6/14/55 M 11 95.5 2.200 0.0155 00040 | s=wsin 2
6/15/55 M 12 ok.2 2.151 0.0110 0.0040 0.002}4 3
6/15/55 F 12 104.0 2.225 0.0103 0.0073 0.0020 L
6/16/55 M 3 54.9 1.477 0.0115  0.0030 0.0013 5
6/16/55 F 3 48.4 1.588 0.0111  0.0067 0.0010 6
6/17/55 M L 42.7 1.633 0.0108 0.0038 0.001k4 7
6/17/55 M 4 60.3 1.680 0.0087  0,0043 0.0008 8
6/17/55 M L 56.2 1.703 0.0082  0.0035 0,0012 9
6/18/5s5 F 5 50.0 1.601 0.0075  0,0033 0.0013 10
6/19/55 F 6 54,7 1.660 0.0109  0.,0047 0.0017 11
6/19/55 M 6 62.0 1.920 0.0100 0.0051 0.0010 12
6/20/55 M T 91.7 2.009 0.0119  0.0058 0.0018 13
6/20/55 F 7 72.4 1.774%  0.0095 0.0068 0.0010 14
6/22/55 M 9 87.3 2.033 0.0145 0.0058 0.0021 15
6/29/55 M 5 62.7 1.739 0.0139 0.0054 0.0016 16
7/3/55 M 9 91.0 2.051 0.0136  0.00L40 .0.003k4 17
7/3/55 F 9  113.0 1.909 0.0126 = —-e-e-- 0.0029 18
7/3/55 M 9 77.3 1.938 0.0070  0.0015 0.0012 19
7/4/55 M 10 112.2 2.092 0.0168 0,0062 0.0007 20
7/4/55 M 10 98.2 2.003 0.0157 0.0054 0.0014 21
T/4/55 M 10 107.6 2.146 0.011k4 0.0048 0.0008 22
T/4/55 F 10 90.5 1.965 0.0100 0.0061 = =-e--- 23
7/5/55 F 11 86.7 1.894% 0,0117  0.0047 0.0010 2l
7/5/55 M 11 4.4 2,050 0.0161 0,004k 0.0011 25
7/5/55 M 11 115,83 2.103  =ss=e= 0.0055 0.0016 26
7/5/55 M 1 103.3 2.150 0.0130 0.0047 0.0039 27
7/755 M 13 136.7 2.369 0.0176  0,0089 @ —-ee-- 28
7/7/55 M 13 139.9 2.332 0.0197  0.0094 0.0020 29
7/7/55 F 13 10k,1 2,148 0.,0126  0.0083 0.0015 30
7/7/55 F 13  110.5 2.301 0,0186  0.0063 0,0013 31
7/8/55 M 25  282.1 3.144 0.0452  0.0102 0.0056 32
7/8/55 F 25  286.4 2,938 0.0320  0.,0266 0.0022 33
8/27/55 M 85 2126.2 5.TT4+ 0.1755  0.0710 0.0178 3k
Pure Wld Turkey
8/27/55 M 84 1587.5 5.379 0.1201 0. 0688 0.0101 35
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TABLE 2

COVPARATI VE FERTILITY OF ADULT AND YEARLING WLD, DOMVESTIC, AND HYBRID TURKEY GOBBLERS

Strain  Number Nunber Sex  Number Eggs Fertility Dates of Envi r onment Source of

Mal es Females  Ratio Incubated Br eedi ng Dat a

Yearling Gobblers
Wild 1 2 1:2 12 0 up to 5/12/58 50' x 60' pen This report
Wild 2 23 1:11.5 179 o] 4/30-6/6/56 16 acre pen This report
wild ? ? ? ? 0 up to 6/15/17 captivity Mosby end Handley
wild ? 7 7 ? 0 7 ceptivity Leopold (Leach)
wild 1 20 1:20 ? 0 1937-1938 wild mating Leopold (Mohr)
pen system
wild 1 20 1:20 ? 22 hatched® 1943 wild mating Leopold
pen system
Hybrid L 8 1:h 246 4s5.5 1953 2 scre pen This report
Hybrid 3 12 1:4 129 34.8 1954 10" x 40' pen This report
Hybrid L 11 1:2.75 139 T5:5 1953 2 acre pen This report
Domestic 12 118 1:9.8 ? 90.0( approx.) 7 8 acre pen Cline
Adult Gobblers

wild ? 13 ? 158 96.8 1953 wild population McDowell
wild ? ? ? ? 0 ? captivity Leopold (Leach)
wild ? ? ? 163 95.7 1939-1940 wild population Mosby and Handley
Hybrid 1 9 1:9 270 T5.5 1953 3 acre pen This report
Hybrid 1 16 1:16 154 98.1 1954 5 acre pen This report
Hybrid (1) 3 39 1:13 603 65.8 1954 10' x LO' pen This report
Hybrid 10 78 1:7.8 2396 80.5 1955 5 acre pen This report

(1) Average of 3 pens;

1 gobbler and 13 hens per pen.



TABLE 3

SAMPLE SI ZES AND MEAN BODY VAEI GHTS
OF WATERLOO HYBRI D AND W LD TURKEYS

_ Age Sanpl e Mean Body
Strain (days) Sex Si ze \Véi ght
Wid 1 3 52.9

10 4-M & 1-F 5 72.0
47 4-M & 1-F 5 581.0
84 4-M & 1-F 5 1502. 5
Hybri d 7 M L 74.0
14 M 3 101.7
23 M 4 211.0
29 M 5 312. 4
36 M 6 459. 3
43 M 6 610. 8
50 M 7 804. 0
57 M T 1020. 7
64 M 7 1232. 6
85 M 7 1920. 7
TABLE 4

MOULT OF 9th AND 10th PRI MARY FEATHERS
I N JUVENAL WATERLCO HYBRI D TURKEYS, APPROXI MATELY 9 MONTHS OF ACE

Hens Gobbl ers Tot al
Sanpl e Size 59 53 112
Retain 9th Nunber 45 49 94
and 10th
juvenal primary per cent 76.3 92.4 83.9
9th Pri nary Nunber 11 4 15
adul per cent 18.6 7.6 13.4
9th and 10th Nunber 3 0 3
primary adult per cent 5.1 0 2.7
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TABLE 5

BODY AND GLAND WEI GHTS OF TWO SPECI MENS OF TURKEYS
Al weights in grans

Waterl oo WId Waterl oo hybrid
Speci men  Number 34 35
Date dissected 8/ 27/ 56 8/ 27/ 56
Age 84 days 85 days
Sex Mal e Mal e
Body wei ght 1587.5 2126. 2
Left testicle length 5mm 9.5 mMm
Brai n wei ght 5. 3793 5.7741
Adrenal wei ght 0.1201 0. 1755
Thyroi d wei ght 0. 0688 0.0710
Pituitary weight 0. 0101 0.0178
Brai n/ body wei ght 0. 0033 0. 0027
Adr enal s/ body wei ght 0. 000075 0. 000082
Thyr oi d/ body wei ght 0. 000043 0. 000033
Pi tuitary/ body weight 0. 0000063 0. 0000083

DI SCUSSI ON

MR. WLLIAVS (Al abama): | have noticed on about fifteen or twenty im

mat ure gobbl ers from North Florida and South Al abama that the ninth prinary
was shed by the fall of the year. The literature says that the ninth and
tenth are retained. M observation has been on turkeys that seemto be in-
termedi ate between the subspecies osceola and silvestris, which are the North
Florida and the South Al abama turkeys. | wonder if anybody has a comment
that deals with the other species, particularly the Florida subspecies, be-
cause it seems to be characteristic of the Florida subspecies.

MR KNODER: According to the study of Petrides published in the North
Anmerican Transactions in '42 and the publication of Leopold the ninth and
tenth primary is retained in all the subspecies, when you are dealing wth
wild turkeys rather than popul ations that have been mxed with domestic or

ganme farm strains

MR WLLIAVS: | understand that, and apparently it is not too well
known Maybe the turkeys fromthe Qulf States haven't been exam ned cl osely
enough, but | find contradictions. | know that in 15 or 20 young gobblers
the Noo 10 only was retained. These are wild birds.

MR KNODER Do they have any history at any tinme in the past of releases
of game farm birds in that area?

MR WLLIAVS: | suppose that's happened on a private basis in a lot of
pl aces.

| wonder if the people in Florida have | ooked at enough turkeys that they
mght notice that Noo 9 was moulted in Florida.
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MR. POWELL: Both the hens and the gobblers retain the tenth. At the
time of year when | amtrapping, during the latter part of February and March
| find that the tenth juvenile prinmary is retained. Now, | have caught birds
that | know are fromthe sane hatch that display all the characteristics of
the adult bird but with one having the prinmary retained and anot her one with-

out it.

MR WLLIAVS: How about the fall birds, the late sunmer and fall, af-
ter the regular noult is pretty nuch conpl eted?

MR. POVWELL: | don't have any real good experience with |ate sunmer
birds because | don't trap at that tine.

MR  WLLIAVMS: How about Novenber?

MR POMNELL: The birds that are killed in Novermber all have the tenth
prinary retained.

MR WLLIAVS: And the ninth has been dropped?

MR POMELL: Yes.

MR GAYNN.  Just what were your conclusions of the ninth and tenth pri-
mary? | wasn't quite clear on that.

MR KNCDER: There was no correlation between retention of the ninth
primary and heritable w | dness.

MR GMWNN. In other words, you could have a wild turkey that woul d
have repl acenent of the ninth primary, is that correct?

MR KNODER: Yes, that was my concl usion

MR GANN:  In Bath County, Virginia | have noticed -- | have no records,
but from casual observations fromny checking stations there are birds comng
in where the ninth primary has been replaced. This is in Novenber, but nost
of themdo have the ninth and tenth juvenile primary, and there are records,
of course, of gane farmstock being released in this county -- in fact, in al
counti es.

MR KNODER One thing that | didn't have in that paper. W have taken
Pennsyl vania game farm stock, where we had |oss of the ninth primry, and
have backcrossed that stock to wild stock fromBailey's domain, nade two
backcrosses, and we still had the variation in the retention of the ninth
primary in the juveniles produced fromthe second backcross.

DR. DUSTMAN.  The paper to which M. Knoder referred, Petrides paper --
| think he dealt with 34 skins in all subspecies in which he nmakes the
statenment that the ninth and tenth prinaries are retained in all subspecies.

MR WLLIAVS: What | was getting at -- | have found this to a great ex-
tent in osceola. The frequency is high here.

MR JAMES: | think that possibly inprinting mght have some bearing on
wi | dness and taneness of birds, and particularly those that are handled in a
hatchery. | think that it mght be considered inportant, although it may not
be the whol e answer, and some studies should be done on that factor
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DR DUSTMAN.  You woul d include conditioning in that as well. | think
there is a fine point of distinction between inprinting and conditioning.

MR JAMES: \ell, inprinting, of course, is a special situation of rapid
condi tioning, and the regular conditioning would be a Iong term association
between the hen and the young in the wild condition, but inprinting is sone-
thing that | think should be considered. [|f the young is inprinted when some-
one is pulling themout of the incubator shortly after hatching, this would
have an inportant bearing on the behavior of the organismthe rest of its

life.

DR DUSTMAN. This is certainly a subject for further research and
could be a very inportant one in our understanding of behavior.

QUESTION. | wonder if this gentleman would give us a m ni num gl andul ar
wei ght under which it would be foolish to try to rel ease turkeys.

MR KNODER No, | couldn't.

DR KQzZICKY: | wonder if Eugene woul d conment on his thoughts on im
printing, if he has any.

MR KNODER | have very little to go on there, Ed, other than the fact
that we have raised a few pure wild birds and judging fromtheir behavior in
the pen, conpared with the gane farmstock, | would say it would be at |east
non-existent or purely a mnimmin determning wldness.

MR SCHORGER | would like to ask M. Knoder or anybody el se who has
had what they consider a pure wild population if they have ever encountered
any color phases other than typical color? | have reference to white.

MR KNCDER: | think Wayne coul d answer that better than I

MR BAILEY: A fewyears ago | had a brief note in the Journal of WId-
life Managenent with regard to several cases of albinismthat had come to ny
attention. Apparently | didn't investigate two or three of those as thoroughly
as | should have, and a year or two after that was printed | inadvertently
pi cked up sone information which caused me a little bit of enbarrassment per-
sonal |y over that. The only thing | can say in answer to your question is
t hat unquestionably cases of albinismturn up, but any abnormal col or phases
as such along other lines, | have little or no information on that.

MR SCHORGER | would like to say that at |east a hundred and fifty
years ago white turkeys were found rarely on the Upper Mssouri where there
was no chance of hybridization.
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A PRELI M NARY PROGRESS REPORT NEST
PREDATI ON AS A LIM TING FACTOR I N W LD TURKEY POPULATI ONS

James R Davis
Al abama Departnent of Conservation

[ nt roducti on

Al though Al abama has some of the best wild turkey hunting in the south-
eastern United States, anticipated increased hunting pressure has directed
managenment efforts toward nore and better hunting. In order to acconplish
these plans, certain problens nust be overcome. One factor that appears to
be a major obstacle in the increase of wild turkeys in A abama is predation

during the nesting season

A portion of our wild turkey project, known as the Poisoned "Dummy" Nest
Study, was directed toward determning the major predator or predators inpor-
tant in wld turkey nesting attenpts. Studies conducted by Weel er (1948)
reveal ed that only 50 per cent of hens attenpt to nest and approxinately 50
per cent of these are successful. Therefore, the nunber of successful nests
is one of the major limting factors influencing wild turkey popul ations. |f
t he number of successful nests could be increased, a definite management ob-

stacle would be overcone.

These first efforts reported here were directed nore toward devel opi ng
techni ques than collecting scientific data. However, sone interesting facts
were reveal ed concerning nest predators. It is with these points rather than
the actual predation to the poisoned "dumy" nests that this paper is con-
cerned.

Procedure

Strychnine sulfate was sel ected as the poison to be used because of its
fast-acting properties to the nervous system Study areas upon which to con-
duct the experinents were selected in known turkey range.

Eggs for the study were obtained from caged poultry houses. These culls
(either too small for sale or containing a blood spot) were purchased at a

very low price.

The poison was put into a water solution and injected into the eggs wth
a hypodermc syringe. The hole left by the needle was sealed with a drop of
Duco plastic cenent. This proved to be fast-drying, and did an excellent job
of sealing. As a precaution against someone using these eggs, they were
stanped "Poison" in red ink.

Enough eggs were dosed with 7 ng. of poison per egg to construct 56
nests of five eggs each. Enough eggs for an additional 51 nests were |ater

dosed with 14 ng. of poison per egg.

As soon as the eggs were ready, dummy nest construction was started.
These nests were built on three separate areas of varied topography and ecol -

1 A contribution from Federal Aid to WIldlife Restoration Project W35-R
Al abana.
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ogy, all of which had wild turkey and predator popul ations

Each nest was constructed to sinulate a wild turkey nest as nearly as
possible. Al types of nesting sites were used, including actual sites of
previous wld nests. Cover type varied fromheavily wooded areas to open
fields, but always were located within 75 yards of an opening or road

The nests were checked every other day, or as nearly to this schedule
as the work load permtted. Except for the periodic exam nation, they were
undi sturbed for 43 days. This allowed 12 days for conpletion of a clutch
(using 11 eggs as an average clutch, Msby and Handl ey, 1943), 2 days for in-
cubation to conmmence, and 29 days for the hatching to be conpleted. [f there
had been no disturbance during the 43 day period, the nest was considered
successf ul

Results and Di scussion

Al t hough many m nor obstacles were encountered, the results were con-
sidered satisfactory. It was soon apparent that the poison killed many pred-
ators near the nest. Those that did not die in the vicinity of the nest |eft
characteristic "sign" which indicated the particular predator species in-
vol ved.

Even though this sanmple was not |arge enough to determne a definite
maj or predator, the predatory species will be treated in sequence, beginning
with the nmost inportant encountered in this experinent.

The sign left by a raccoon (Figure 2), as with other agents, can be
di stinguished usually with one ook at the nest site. Alnost invariably, one
or nmore of the eggs will be renmoved fromthe nest site to be eaten. The dis-
tance will vary, but generally will be fromsix to 10 feet. The appearance
of the egg shells left by the raccoon is difficult to describe. However, they
are well cracked and crushed, and usually one or two will be sufficiently in-
tact to show a line of fracture along the |ongitudinal axis of the egg. The
nest will show a disturbance of the nest materials, but not so severe that the
site itself will be lost to the observer.

A nest destroyed by a skunk is nuch easier to identify. Invariably the
end of the egg will be opened alnost as if it had hatched. Seldom will any
of the shells be over three feet fromthe nest site. There is generally a
hol e made in the nest material as if the skunk |ooked for nore eggs hidden
there. Figure 3 illustrates this feature.

- Being a scavenger type, the opossum (Figure 4) literally destroys every-
thing in and near the nest. The egg shells appear to have been ground up
The nest site is sonetimes conpletely lost to the observer.

Al t hough no snakes were found dead near nest sites, nine nests were
thought to have been destroyed by this agent. The absence of sign in or near
the nest site is the basis for this conclusion.

Crows treat the eggs in such a manner that identification is easy. A
hole (Figure 5) will be pecked in the side of an egg and the contents eaten.
Cccasional Iy sone of the eggs will be renoved fromthe nest site.

Some ot her destructive agents were recorded, but there were not enough
records to identify sign
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The results of the 107 poi soned "dummy" nests are shown in Table 1,

TABLE 1
RESULTS OF 107 "DUMW" WLD TURKEY NESTS

s § € g% 9§ 3§ § 8§ &8 g ¢
g 5 s & ¢ i B g @ % 8
(o} " ] o ] ] (e} = [
g (] E [ ﬁ (4 ] :
<] ]

g

(Number Destroyed)
31 23 15 9 6 2 2 1 1 1 16
(Percent Dest royeo?

29 21 14 8 6 2 1 1 1 15

There are at |east three points that came to light during this experi-
nent that mght have biased the data presented in Table 1.

First, the eggs used in this experiment were culls; therefore, many
were ol d and had started to decay when used. The scent of there probably at-
tracted some agents.

Second, the activity of checking m ght Possi bly have attracted sonme
predators. Usually the nests were observed froma distance; however, if
dead twigs or rain had caused a disturbance to the nest, the site was visited

to correct the trouble.

~Third, checking the nests as often as every other day mght have estab-
lished trails which led predators to the vicinity of the nests.

In future studies, attenpts will be made to reduce or elinmnate the

above influencing factors. Fresh eggs will be used in place of old or rot-
ten eggs. A tine interval for inspection will be planned to prevent excess
activity in the vicinity of the nest.

The sane study areas will be used during the 1959 nesting season. A
total of 100 nests will be constructed on each area. The egg poi son concen-
tration will be at least 14 my. per egg. (ne area will receive intensive
predator control; the second noderate or limted control, while the third
will have no predator control other than the kill by poisoned eggs.

Literature Gted

Mbsby, Henry S. and Handley, Charles 0. 1943, The WId Turkey in Virginia:
Its Status, Life Hstory and Mnagenent. Richmond.

Weel er, Robert J. 1948. The WId Turkey in A abama. Montgonery.
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POISON
Nest Record DISTRICT 7

W-35-R-32 2 OBSERVER James R. Davis
Species Wild Turkey Nest Study Date 5-15-58 Locality Salt Spring Sanc. County Clarke

Twp. SN R. 2E Sec. SW4 of 1

Landowner State of Alabama Cover Type Mixed pine-hardwood with various shrubs

Vegetation at Nest Huckleberry, Persimmon, Red Oak sprout Nest in Relation to Openings or
Cleared Area Faces: a, Toward b. Parallel o, Away. Was Nest Drainage Good or Bad Good

How Far to a Constant Water Supply 100 yards How was the Nest Found (Accidently
Stumbling on it, Mowing Operations, Etc.) What Type of Vegetative
Material was the Nest made of Oak, Huckleberry leaves and grass Concealment of Egge from Above is:
a. Good b. Little c. None. No. of Eggs NSO XOHEERENXRR used 5 No. of Eggs in Complete Cluteh 5

Date Clutch was Completed

5-15-58

Sex of Incubating Bird: a. Female b, Male.

Nest Successful:

No. of Eggs Hatched - Date Hatched
No. of Infertile Eggs No. of Dead Embryos
Nest Destroyed: Agent Raccoon Date 5-26-58
Nest Deserted: Cause Date
Nest Near Agricultural Operations Yes If so the Operation Was: (Small Grain » Row Crops,
Livestock Production) Managed Food Plot During the Course of your Observations of this Nest were

other Active Nests of same Species Known to be Present In same General Locality? a. Yes b. No If Yes, Indicate the

Distance to nearest Nest

yds. Nest under my Observation Yes No

Near fence from large Red Oak

8819
(OVER)

FIGURE 1
FRONT SIDE OF NEST RECORD FORM USED IN "DUMW" NEST STUDY



Additional Notes or Remarks Only 3 eggs eaten. One 8 feet from nest, one two and other edge of

nest site. Characteristic treatment of shells. Very little disturbance of nest material.

Agent (raccoon) found within 20 feet of nest site. Decay of agent not advanced,

EXAMINATION OF NEST

DATE % - OBSERVATIONS
May 17, 1958 Nest not disturbed any way.

May 20, 1958 0. K.

May 22, 1958 0. K.

May 26, 1958 Nest destroyed. See remarks.

FIGURE 1 (Cont.)
REAR SIDE OF NEST RECORD FORM USED IN "DUMW" NEST STUDY
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Figure 2. This “dummy” turkey nest was destroyed by a
raccoon. In the foreground you can see fragments
of eggs removed from the nest site to be eaten.

Figure 3. “Dummy” turkey nest destroyed by a skunk.
Note the manner in which the eggs are opened.
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Figure 4. This is the typical opossum destroyed “dummy”
nest. Very little remains to be recognized.

Figure 5. This “dummy” turkey nest was broken up by
crows. The hole pecked in the side of the
eggs is typical.



MR AMBROSEN (Fish and Wldlife Service, Ceorgia): It is noted that you
didn't list the bobcat as a predator.

MR DAVIS. W have the bobcat in great quantity, but there was no evi dence
that he had disturbed any of the nests. In fact, | did ny Master's thesis on
the bobcat, and in 239 stomachs there was nothing other than things that the
bobcat had killed and eaten -- no insects, no eggs or anything like that

MR AMBROSEN. | believe that in Central Georgia that a bobcat is a nest
predator. | have one observation of finding broken turkey eggs in a slab pile
where a bobcat had been denning, and fromthat | assume that a bobcat had rob-

bed a nest.

MR DAVIS. Taking the bobcat population as a whole, he has no place in
predation of turkey nests other than what effect he mght have on the adult
hen -- the psychol ogi cal effect, you mght say

MR SCHORGER: Were any of those eggs covered with | eaves?
MR DAVIS. Al of themwere covered to sone extent. Sone were partially

covered just to break up the outline, and those that were exposed in the open
field were conpletely hidden

MR WLLIAVS: | found a nest |ast year that apparently was destroyed by
a bobcat, but it was the hen that the bobcat junped on, and the eggs were
eaten by crows. | think you can pretty well see that the cats aren't egg
eaters.

MR DON Were there any hogs on any of your study areas?

MR DAVIS: Yes. | did not read the list of all the predators, but we
did record wild hogs that destroyed one nest site. The nest was |ocated in a

food plot, however. W have a popul ation of hogs, but they are nostly a
nui sance on our management areas rather than a serious conpetitive or pred-

ation factor.

MR DOWN Are you basing that on the fact that you didn't kill hogs or
that you didn't find nests destroyed?

Wiat | amgetting at -- was your poison of such a concentration that it
woul d have killed a hog?

MR DAVIS: No. If he had eaten all five eggs and eaten all of the
poi son without any loss, it mght have killed himdepending on his size.
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PRELI M NARY REPCRT ON W LD TURKEY BANDI NG STUDI ES
AS APPLI CABLE TO MANAGEMENT IN WEST VIRG NI A

R \ayne Bailey
Conservation Commi ssion of West Virginia

| NTRODUCTI ON

Study of the wild turkey (Meleagris gallopavo silvestris), in one form
or another, has been in progress in West Virginia for the last 20 years.
Progress in managenent was highlighted by (1) conpletion of an investigations
project and two statew de popul ation surveys, (2) opening as much public
| ands as possible to hunting, (3) abolishment of refuges wherever their pres-
ence was considered unnecessary, (4) lengthening the open season to provide
maxi mum recreation, (5) re-establishment of the turkey in previously unoc-
cupi ed range, a portion of which was opened to hunting, and (6) multiple-
phase habitat devel opment on State, Federal, and, to a |esser extent, private
| ands.

Under such conditions, and greatlyzaugnented by natural factors, the
reported kill rose steadily after 1940.° The lowest kill during the years
1955-58 was 1,173. Prior to 1955, the highest (in 1951) was 886 (Bail ey,

1958) .

In the late 1940's twelve wildlife management units, averaging about 50
square mles in area, each with a resident manager in charge, were established
on the two national forests within the State. These provided the basis for
i ntensi ve nanagenent and study on a rather |arge scale.

THE PROBLEM

One of the greatest problens encountered in regard to turkey managenent
on those units, as well as for the State as a whole, was that of accurately
determ ning the popul ation, the harvest and the annual rate of replacenent.

For a period of years the reported harvest did not seemnearly as high
as desirable when viewed in relation to known popul ations. As nore and nore
data were collected, the nore inperative it became to find answers to various
fundamental questions. WAs hunting a significant factor in popul ation con-
trol? Wuld liberalization of hunting restrictions he feasible? Wat was
t he maxi mum perm ssible harvest? How rmuch gun pressure was required to
achi eve that maxi nun?

TECHNI QUES USED

To answer the above questions, as well as many others, the follow ng
were enployed: (1) Live-trapping, banding, and releasing at the point of
capture as many turkeys as possible on selected study areas; (2) counting
hunter vehicles on designated roads at strategic times and places to nmeasure
trends in hunting pressure; (3) raising the level of kill reporting by estab-
| i shing conveni ent check stations, publicizing the inportance of reporting,

"These studies nmade possible by Federal Aid Projects, 26-R 33-R and
17-D

’Ki |l reports became mandatory in 1940.
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operating "road blocks" at strategic times and places, intensifying ground
work by all personnel, and (4) liberalizing regulations to measure the effects

on both harvest and popul ation.

The Rimel and Neol a Management Units, 50 and 60 square mles respectively,
oak- pi ne- hickory habitat in the R dge and Valley section of the State (Poca-
hontas and G eenbrier counties), were selected for study areas for three pri-
mary reasons: (1) Hunting pressure thereon was the heaviest on the two nation-
al forests, averaging twice that of any other areas on opening day; therefore,
concl usi ons concerning the effect of pressure upon the harvest and popul ation
woul d be conservative when applied to other national forest managenent areas;
(2) the range was nore accessible owing to better road systens; and (3) wnter
weat her on these areas usually permtted trapping.

Wth the exception of minor, private holdings, both areas, in their en-
tirety, were open to the public hunting of turkeys throughout the study per-
iod. A refuge of about 5,000 acres enbraced portions of both areas prior to
the study. It was abolished in 1953.

Trappi ng began in March, 1955 and was conducted during two separate per-
iods in each year -- January to early April, designated hereinafter as the
"spring trap period", and late August through Septenber, hereinafter called
the "fall trap period". This report covers eight trapping periods.

For the nost part the resident managers of the two areas and the author
perforned the trapping and banding operations. Assistance was rendered at
various tines by two other managers, other Comm ssion personnel, and three
| aborers.

Five wire traps, each enploying two top-hinged drop gates, were erected
on the Rimel Area in 1954-55 and three additional ones the follow ng year
Six were built on the Neola Area, for a total of 14. In the spring of 1956
a 25' x 50", two inch mesh, cotton net, thrown by three nortars, was used.
This net proved unsatisfactory due to its large nesh which engul fed the w ngs
of turkeys, causing a loss of feathers and superficial injuries. Al so, adult
mal es were capable of tearing the net, permtting escape. Beginning in Sep-
tenber 1956 three nylon nets 30" x 60', one and three-fourths inch mesh, each
propel led by three nortars, were enployed for the remainder of the trapping
and proved very satisfactory.

Baits used were wheat, oats, buckwheat and shelled corn A nixture of
wheat and oats in about equal proportions was generally effective and nost
commonly used. Apparently, poults did not eat corn during the fall trap per-
i ods; however, corn was as attractive as other grains during late winter and
early spring.

Bait |ines were extended fromtraps, or bait sites, as far as a mle
but usually no nmore than 500 yards, A handful of wheat or oats was sufficient
to bait 30-40 yards of line. Use of bait in larger quantities did not seem
to be nore attractive to turkeys, and often resulted in intensive use of the
area by foxes, songbirds, crows, chipmunks, raccoons and deer. Deer were
little attracted by grains other than whole corn.

As many as 40-50 bait sites were maintained simultaneously. An attenpt
was made to visit each at least 2-3 times per week until it was in use by
turkeys. Once turkeys showed interest in a site, it was checked daily in the
late afternoon where possible. Turkeys visiting a baited trap site, or enter-
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ing a wire trap, 2-3 days in succession, were considered "ready" for trapping
It often required the work days of the week to conplete preparations for trap-
ping a flock, with the result that the trap had to be "watched" on Sunday.

Blinds usually consisted of a 12 x 14' tarpaulin draped over a linb or
spread over a rough framework of poles. The "front" was a separate piece of
canvas or tarpaulin. Source of heat was a kerosene, circular wck heater
which proved to be an inadequate device in cold weather. [In warmweather a
6 x 6 x 4" blind of canouflaged marquisette netting, wth a knock-down al u-
mnum frame, was used. Turkeys never once shied fromit, even froma dis-
tance of six feet, but it was unconfortable for two men after a few hours.

W nearly always entered the blind at the "break of dawn" or before.
Several frustrating experiences taught the inpossibility of estimating in ad-
vance the tine turkeys would arrive. They often appeared before sunup. Cc-
casionally they visited bait spots at dusk. A flock of 26 was captured at
5:30 p.m Mbst catches, however, probably three-fourths of them were nade
before 11:00 a.m

Habi tat devel opment on the areas in the formof 1-2 acre clearings
planted in wheat adversely influenced trapping success during the fall trap-
ping period when the wheat was mature. Turkeys were frequently concentrated
inthe vicinity of the wheat fields and in no instance was it possible in
those localities to lure theminto a trap or into a situation where they
could be netted. No trapping effort was successful within a mle of a wheat
crop. In the spring trap period, however, turkeys were netted in clearings
that had been seeded to wheat the preceding fall

To secure accurate and conplete information on the marked turkeys, road
"bl ocks", or check points, were operated at strategic |ocations the first
two days (Friday and Saturday) of the respective hunting seasons of the study.
Wth the aid of the State Police, all traffic was brought to a halt and each
hunter questioned by a staff biologist as to his success, band recoveri es,
etc. (Bailey and Chanbers, 1958). The hunman popul ation of the study areas
was sparse and practically all hunters entered and left by auto. At those
checks 2,216 hunters were interviewed in 1956, 1,809 in 1957 and in 1958

about 2, 000.
RESULTS

Trappi ng began on the Rimel Managenent Unit in spring, 1955. Five tur-
keys were banded during that period. Wth such meager results, abandonnent
of the project was seriously considered. However, effort resumed the foll ow
ing August with the encouraging result that 30 turkeys, a retrap included,
were captured. This presented a sanple that m ght be adequate to derive a
popul ation estimate of the area. The following March (1956) trapping began
on the Neola Area also. Twenty-nine turkeys, including a retrap, were
caught, and in the follow ng Septenber, 59 nore, including one retrap.

There was an abnormal shortage of natural foods on the study areas in
the winter of 1956-57. Turkeys responded well to bait but were extremely
wild and trap-shy. In the 1957 spring trapping period a total of 36, includ-
ing seven retraps, was taken, of which all but four were fenales.

Thirty were banded during the 1957 fall trapping period. Turkeys were

then nore plentiful than usual and intensive efforts were made to trap them
An abundance of blackberries and huckl eberries, plus exceptional wariness on
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the part of the turkeys, greatly reduced the catch. The wariness was consid-
ered a result of the rather l[arge nunber of hens caught the preceding spring.

Only two turkeys were caught in the spring of 1958. Natural foods were
very abundant and snow conditions prevented nornal maintenance of bait |ines
and operation of traps.

During the 1958 fall trapping period 287 turkeys, including 35 retraps,
were caught. This was al nost double the nunber previously captured during
seven trapping periods. Total nunber banded during the seven trapping periods
was 432 (Table 1).

The unusual success in 1958 was attributed to the follow ng factors,
listed in their presumed order of inportance

1. An abnormally high population, the result of two good reproductive
years in succession.

2. Natural foods, blackberries and huckl eberries, were scarce.
3. Baiting began earlier than usual (early August).
4. Inproved techniques and "know how'.

During the seven trap periods a total of 76 captures was made. The nunmber of
turkeys taken at each varied fromone to twenty-six and averaged six.

A total of 323 turkeys was captured by net, 154 by wire trap and one by
hand.  Consi dering the nunber caught in relation to the nunber "fired upon”
the effectiveness of the wire trap was about 95 per cent, and that of the
nmortar-thrown nets about 80-85.

The two largest captures were of 24 and 26 turkeys, with wire trap and
with net, respectively.

A characteristic of turkeys was the manner in which |ocal concentrations
occurred at various tinmes and places for no readily discernible reason. For
exanple, 43 were caught in awre trap (two captures) within a ten day period
in August 1958. Another flock of ten was "spooked" at the same trap, but was
taken nearby with net. At another locality, a wire trap was sprung on two
separate flocks in one day.

DI SCUSSI ON

Reaction to Persistent Trapping -- Forty turkeys were trapped twice and four
were captured three times. An adult hen was taken twice in the same wre
trap within a week and an adult male was netted twice within ten days at

pl aces about 200 yards apart. A flock of nineteen loitered for several weeks
within amle of the trap in which they were caught. These observations, a-
long with other data (Table 2), showed rather conclusively that they were not
seriously "disturbed" by trapping and handli ng.

On the other hand, there was anple evidence that banded turkeys rarely
returned to the immediate vicinity of the places where they were trapped. It
al so appeared that the greater the nunber trapped in any given period, the
more difficult it was to make captures in the sane area the succeeding trap-
ping period. Trapping success was influenced by a great many factors, includ-
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i ng behavioral differences anong turkeys thensel ves; hence, only generaliza-
tions as to causes and effects were possible.

By the fall of 1957, turkeys were sufficiently bait and trap shy as to
be avoiding baited areas or areas where they had been trapped. Blinds had to
be erected farther fromthe traps than formerly. Sonetimes the birds woul d
flush at sight of the blind. Nets had to be perfectly canouflaged, i.e., con-
ceal ed beneath |eaves, grass, etc. |If a single wire or piece of net or neta
were seen by the turkeys they would imediately run or flush. They were par-
ticularly responsive to the dark, hollow insides of a nortar. They often ap-
proached the bait with utnost caution and when they first began feeding were
ready to flush at the slightest cause. Upon arriving at the bait, they would
approach it, or the net, no nore closely than necessary, stretching their
necks as far forward as possible, furtively pecking the grain, their bodies
held low to the ground, their wings hal f-spread to enabl e instantaneous
flight, as though prepared for sudden danger.

Turkeys as alert as nentioned above were trapped only through close at-
tention to all details of procedure. Each tine an observer visited a bait
site during the baiting period, |eaves and grasses were added to a snooth
row of such materials at the exact spot where the net would lie and heaped in
a pile at the place where each nortar would be positioned. Turkeys were
likely to abandon any baited area in which sudden changes were nade.

Poults, far nore naive about bait and traps than adults, rarely displayed
the alertness previously described. However, they never failed to instantly
obey a warning signal fromthe nmother hen when her suspicion was aroused.

Speed of Turkeys and the Mortar-Thrown Net -- Myving pictures (16 mm) were
taken on an occasion when a 30" x 60" net was fired over two adult gobblers.
Exam nation of the filmthrough a viewer showed the net in air in five

frames. Camera speed was 34 franes per second; hence, the net's average
speed was 30 ft. in 5/34 seconds, roughly, 140 mles per hour. However, the
first frame that showed the net, revealed it over the turkeys. It had been
propel | ed about half its width in |/34 second and therefore its initial speed
was at least 400 mp.h

Hens and young turkeys frequently outraced the net, which, of course,
did not in all cases attain the speed described. Adult males rarely escaped

by out-speeding the net.*

Reaction speed of hens and young turkeys was such that their capture
was never assured, even when no malfunctioning of the trap occurred. To ef-
fectively throw the net, the nortars were "depressed" as |ow as possible and
"charged" as heavily as permissible. Consequently, the equipnent was subjec-
ted to maxi mum stress and damage to it (loss of projectiles, burst nortars,
broken clanps, cables, etc.) constantly occurred

Trapping Mrtalities -- Mrtalities resulting fromthe trapping totalled
five (one per cent of total trapped), injuries about a dozen, with only one
serious. Two nortalities occurred when the wings of small poults were broken

* Tnconclusive evidence indicated that adult nmales were considerably nore
vulnerable to the gun than adult fenales. The faster reaction of hens
and their greater speed once in notion, would largely account for differ-
ences in vulnerability.
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by the net. One poult was tranpled to death by other turkeys when 21 were
taken in a wire trap. The only nortality anong adults was the instantaneous
death of a hen, by shock, the monment the trap (wire) was sprung

Band Recoveries -- Band recoveries* during the hunting periods varied from
five in 1957 (est. 10 per cent of banded individuals available) to 65 in
1958 (est. 24 per cent of banded individuals available). No information was
secured with respect to possible loss of bands by turkeys. Seven turkeys
were either retrapped or "recovered" two or nore years after banding. In no
case did any band show evidence that it was about to be lost, even when it
had been incorrectly (overlapped) attached.

It was inprobable that a significant nunber of banded turkeys was killed
by hunters and not reported. An unreported harvest of unbanded birds on the
study areas may have occurred, but was likely not substantial.

Di stances Travelled by Banded Turkeys -- Forty-four retraps were taken during
the four years of trapping and banding and, to date, 96 recoveries (Table 1).
Thirty-four of the retraps were in the fall of 1958 and nostly conprised in-

dividual s that had been banded only a few days or weeks previously. D sper-

sal data based on retraps was biased due to limtations of the trap area.

Di stances travelled by the retraps ranged fromO to 5 airline mles, of
which 60 per cent were within two mles. Recoveries varied from0 to 25
airline mles, with 59 per cent within two mles. Eleven recoveries had
ranged di stances exceeding 10 mles (Table 2). Average distance travelled
by retraps and recoveries was 3.2 mles.

These data, as well as information secured on areas in West Virginia
where transplants have been nmade, showed that a small turkey popul ati on was
capable of "occupying” within a few years dozens, even hundreds, of square
mles of previously uninhabited range.

Cal cul ated Popul ations -- Popul ations cal cul ated on the basis of band returns
froma species as nobile as the wild turkey are not nearly as reliable as
those, say, derived frommarked fish in a |ake situation where ingress and
egress are slight or non-existent and the assunption of randommess is valid.

Since the trapping and hunting occurred on an area exceeding 100 square
mles, the data were reliable. Band returns, however, showed that egress of
marked individuals was substantial. It was not known whether that factor was
cancel l ed by ingress in equal proportion, but it was logical to assune that it
was.

For all years, on both the Rimel and Neola Areas, popul ations cal cul ated
by means of the Petersen Method (Petersen, 1896) were higher than field esti-
mates by 8 to 32 per cent (Table 3). The highest population thus derived as
13 turkeys per square mle on the Rimel Area in 1958, the |owest, 4 per square
mle on the sane area in 1955 (Table 3). Considering that hunters were |ess
likely to report non-banded turkeys than banded ones, actual popul ations were
hi gher than cal cul ated popul ati ons.

The highest reported kill during the study -- 1.8 per square mle --
occurred on the Neola Area in 1958; the lowest, 0.4 per square mle, was on

* In this paper "recovery"” refers to the known nortality of a banded indi-
vi dual .
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the Rinel Area in 1957. On both areas the population and kill have greatly
increased within the last 15 years (Bailey, 1958).

Hunting Intensity -- During three of the four years when a portion of the
popul ation was marked, the length of the hunting season for turkeys was 12-
13 weeks (md-Qctober to early January). Vehicle counts on the study areas
on 41 mles of sanple roads during opening weekends of the turkey season
showed average pressures of about 5-6 hunter vehicles per mle. Total mles
of roads was at least four times that of the sanple checked. Hence, allow
ing three hunters per vehicle*, gun pressure on opening day for the years
1955-58 (annual variations were insignificant) amounted to approximately 24
hunters per square mle, or one hunter per 27 acres.

As a conparison, the Bluestone Managenent Area in West Virginia, 18,000
acres of isolated range restocked in 1951 with live-trapped wld turkeys, was
open to public hunting of turkey for two days in 1958. In those two days it
received a pressure of at least 1,200 hunters, one per 16 acres, who bagged
nine turkeys, an estimated 15 per cent of the population, well within the
margin of allowable harvest. This area is exceptionally steep and rugged

The above, particularly the long-term data on the study areas strongly
suggest that the wild turkey's response to hunting coincides with that of
nost small game species. That is, the hunting of it may be self-regulatory
ow ng to increased wariness of the turkeys follow ng harvest of 10-15 per
cent of the population, to declining interest on the part of the hunters as
t he season progresses and the quarry becomes |ess and |ess vul nerable and
to the fact that turkey popul ations bear the sane relationship to range size
and quality as rabbit popul ations have with respect to extent and quality of
cover, and deer nunbers to vegetative quantity and quality.

The banding data, known kill, and known popul ations, studied in rela-
tion to all known pertinent factors, showed beyond question that a twelve
week "any-sex-age" season did not adversely affect the turkey popul ation of
the study areas.

Indices to Productivity -- Turkey productivity is best measured by the num
ber of immatures per adult female. Fall l|ive-trapped sanples, as well as
total seasonal kill of known sex and age, clearly showed that both 1957 and
1958, with 2.4 and 4.6 inmatures per adult female (total kill sanple), res-
pectively, were unusually good years for turkey reproduction (Table 5). Two
such years in succession were no doubt the cause of the high popul ation
live-trappi ng success, and high kill, in 1958. On the Rinel Area in 1955
the number of inmatures per adult female in the total kill sanmple was 0. 95,
and on both areas in 1956 the number was 1.04 (Table 5).

Live-trapped and total kill sanples, while no doubt adequate to show
trends, changes, or differences in productivity, were both biased, the for-
mer nore so than the latter. Bias in live-trapped sanples was due to sex
and age differences in vulnerability to trapping. Adult males were very dif-
ficult to trap during the fall period. |mmatures were disproportionally easy.
Adul't hens succeeded in escaping, or avoiding, traps, especially nets, in al-
nost every instance where escapes occurred. Sanples trapped in spring were
no doubt far nore representative than those taken in fall

* Most sample checks 1n West Virginia, and el sewhere, were near this figure.
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Bias in shot sanples may occur because of difference in vulnerability to
hunting between adults and inmmatures or between nales and fenales. The data
in 1958 indicated, almst incredibly, that vulnerability of adults was equa
to, or perhaps greater than, that of immtures. However, the nunber of adults
available was difficult to estimate.

If it be assumed that broods inhabit the vicinity of roads, trails,
clearings or "mcrohabitats" nore frequently than el sewhere (a rather "safe"
assunption), it follows that ordinary field observations do not yield produc-
tivity data having absolute values. Therefore, a precise nethod of neasuring
productivity awaits devel opnent.

Difference in Reproductive Capacity Between Young and Adult Hens -- A mnor

obj ective of the study was to determne whether a difference existed between
year||ng hens in ability to rear young to the hunting period. Five known age,
i.e., banded, hens with broods were captured. None was a yearling. Three
were known to be nore than two years ol d and one had m ni mum age of four years.

Thus, the data suggest that hens two years of age, or older, are nore
successful than yearling hens in rearing young to the fall period. The data
however, are too meager to be conclusive. This is an inportant subject for
further investigation, owing to its obvious usefulness in transplanting wld

st ock.
CONCLUSI ON

1. Study of a wild turkey popul ation by nmeans of |ive-trapping, banding
and retrapping is practical, though tinme-consumng and expensive

2. Live-trapping met with such greater success in fall than in spring that
spring trapping, for banding purposes, was not practical.

3. Mortar-thrown nets, though far nmore |aborious to utilize, were nore ef-
fective in live-trapping than were wire traps.

4. Qperation of road blocks at strategic |ocations was very successful in
obtaining data on the study areas.

5, WId turkey productivity was subject to great variability fromyear to
year.

6. Turkey dispersal and productivity were such that snmall popul ations were
theoretically capable of occupying large areas within a few years.

7. The unobtrusiveness of wild turkeys, as is the case with nost species
of upland game, was sufficient to result in calculated popul ations invari-
ably higher than those derived by other neans.

8. Under normal conditions, ability of hunters to harvest turkeys is
equal | ed, or exceeded, by the eternally insidious elusiveness of the

latter.
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TABLE 1
SUMVARY OF W LD TURKEY TRAPPING RETRAPPING AND BAND RECOVERI ES

1955- 58

No. . Period in Which Retrap/Recover was Banded Total -

Banded Spg. '55| Fall '55 ] Spg. '56 | Fall 'S6 Spg. '57| Fall '57| Spg. 'S8 | Fall '58
Band (exclud. [ Re-[Recovd Re- [Recovd Re-| Recov- Re- |Recovd Re- |Recovd Re- Recov+ Re-|Recov- Re~|Recov-| Re- Recov-| To-
Period |retraps) |[trap|eries |trap leries trap| eries itrap|eries |trap|eries |trap| eries trap|eries [trap|eries | trap|eries | tal
Spg. '55 5 - - -
Fall 'S5 29 1 8 1 8 9
Sog. 'S6 28 1 1 - 1
Fall '56 58 L 1 1 10 1 15 16
spg. '57| 28 1 3 1 1| 1/ 6| 1| 7
Fall ‘57| 30 1 2 1 1 - 5 5
- Spg. '58 2 1Y/ - 1 1
Fall '58| 252 1 1 1 3! s 1 (31 60 35 65 |100
Total 432 1 0 2|13 5 1|2 13 2|5 0 2 0 1 |31 60 Ll 95 139

| /‘ Found dead.
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TABLE 2

Al RLINE DI STANCES TRAVELLED BY W LD TURKEY FROM PO NT

OF BANDI NG TO PO NT OF RECAPTURE/ RECOVERY*

Di stance Di stance
Travel | ed Retraps Recoveries Total Travel | ed Retraps Recoveries Tota
(mles) (mles)
0-1 14 (32) 34 (39) 48 (37) 13- 14 --
1-2 13 (30) 18 (20) 31 (23) 14 -15 1(1) 1 (.8
2-3 2 (5) 6 (7) 8 (6) 15 -16 1 (1) 1 (.8)
3-4 13 (30) 3 (3 16 (12) 16- 17 1. (1) 1(.9)
4-5 1(3) 5 (6) 6 (5) 17-18 1.41) 1 (.8)
5-6 4(4) 4 (3) 18-19 -
6-7 -- 1 (1) 1 (.8  19-20
7-8 3 (3) 3 (2) 20-21 o
8-9 -- 1 (1) 1(.8) 21-22 1 (1) 1 (.8)
9-10 2 (2) 2 (1.5) 22-23 1 (1) 1 (.8)
10-11 -- 2 (2) 2 (1.5) 23-24 --
11-12 1 (1) 1(.8 2425 1(1) 19
12-13 1 (1) 1(.8) 25-26 -
Tot al Tot al G and
Ret raps Recoveries Total
43 88 131

* Includes records of individuals that were both retrapped and recovered.

Per cent in parenthesis.
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TABLE 3

W LD TURKEY POPULATIONS ON THE RI MEL AND NEOLA MANAGEMENT UNI TS
BY FI ELD ESTI MATE AND BY BAND RETURN, FOR THE YEARS

1955- 1958
No. Banded No. of Total Calculated_ = Population Est
Area & Year Birds Afield" Recoveries Kill Popul ation®’ by other means®
Rinel, 1955 30 8 50 190 150
Rinel, 1956 45 5 30 270 150
Neol a, 1956 47 7 50 336 200
Rinel, 1957 45 4 20 215 200
Neol a, 1957 25 3 31 258 200
Rinel, 1958 170 16 66 700 250
Neol a, 1958 90 38 106 250 300
Total , 1958 260 54* 172 950 550

L Based on number banded during year prior to hunting season, plus very

conservative all owance for nunber banded birds surviving from previous
trappi ng periods.

Using Petersen Method. N = nT , where T = total nunber individuals
t

banded, t = nunber banded individuals killed during the season

n =total killed during season (banded plus unbanded), and N = tota

popul at i on.

3 Area manager's estimte based on daily field observations, hunter con-
tacts, road checks, etc.

El even additional bands were recovered outside the study areas, severa
in the neighboring State of Virginia.
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TABLE 4

AGE COWPOSI TION OF W LD TURKEYS LI VE- TRAPPED
ON THE NEOLA AND RIMEL MANAGEMENT AREAS, 1955-58

Adul ts | ms. per Per Cent Tot al
Area & Year M F Imatures Ad. Fenale Inmatures (n)
Rmel, Fall '55 1 (3) 11 (37) 18 1.6 60 30
Rnel, Fall '56 3 (10) 16 (55) 10 0.62 34 29
Neola, Fall '56 2 (7) 10 (33) 18 1.8 60 30
Total, Fall '56 5 (8.5) 26 (44) 28 1.1 47.5 59
Rimel, Sprg. '57 4 (11) 27 (75) 5 0.2 14 36
Rimel, Fall '57 1 (9g) 1(8) 11 11.0 85 13
Neola, Fall '57 -- 3 (18) 14 4.7 82 17
Tot al '57 1 (4) 4 (13) 2 5.0 83 30
Rimel, Fall '58 2 (1) 21 (13) 142 6. 75 86 165
Neala Fall '58 2 (3) 9 (10) 78 8 7 87 89
Total, Fall '58 4 (2) 30 (12) 220 7 2 26 254
TABLE 5

COVPARI SON OF AGE COWPOSI TION (I'N FALL) OF LI VE- TRAPPED W LD TURKEYS
W TH SEASONAL KILLS OF KNOMN SEX AND AGE, RIMEL AND NEOLA STUDY AREAS

Adul ts | mrs. per Per Cent Tot al
Area & Year M F Imatures Ad. Female Immatures (n)
Ri nel Live-
Trapped (' 55) 1(3) 11 (37) 18 1.6 60 30
Rinmel, Kill ('55) 2 (4 22 (49) 21 0.95 47 45
Tot al
Trapped* (' 56) 5 (8.5) 26 (44) 28 1.1 47.5 59
Total kill* ('56) 22 (29) 26 (35) 27 1.04 26 75
Tot al
Trapped ('57) 1(4) 4 (13) 25 6 2 83 30
Total Kill ('57) 7(18.5) 10 (23) 24 2.4 58.5 41
ot al
TPafbed (58 4 (2 30 (12 220 7.3 a6 254
Total Kill ('58) 18 (11) 26 (16) 120 46 73 164

* Both Rinmel and Neol a Areas.
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SUMVARY

On two adjacent, heavily-hunted, nanaged areas, totaling 110 square
mles, 432 wild turkeys were live-trapped, banded, and released at the point
of capture during eight trapping periods in 1955-58. Wre traps and nortar-

thrown nets were enployed in the trapping procedures

Band recoveries averaged about 15 per cent per year and suggested higher
popul ations than were derived by other neans. Dispersal frompoint of cap-
ture to point of recovery varied from0O to 25 mles with an average of 3.2.

Study of a wild turkey popul ation by neans of |ive-trapping, banding,
and retrapping was practical, though time consum ng and expensive. Trapping
was far nore successful in late summer and early fall than in late winter

and early spring.

Cal cul ations made on the basis of band recoveries showed that the high-
est popul ation during the four years of the study was 13 turkeys per square
mle on the Rimel Area in 1958. Harvest on the same area that year was 1.3
per square nmile. Qperation of road blocks at strategic |locations was very
successful in obtaining data on the study areas. No part of the areas was
refuge and an "any sex-age" season was in effect. Hunting pressure on first
two days of the various seasons averaged about 24 hunters per square mle
The open season was 12-13 weeks. Known kill and popul ati on were stable or
i ncreasing under such conditions.
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AN AG NG TECHNI QUE FOR JUVENAL W LD TURKEYS BASED ON THE RATE OF
PRI MARY FEATHER MOULT AND GROWTH

Eugene Knoder
Chio Division of Wldlife

The pattern of primary feather noult has been w dely used as an age cri-
terion in juvenal game-birds. The method was first used for pheasants
(Phasi anus col chicus) by Buss in 1946, and has been subsequently refined by
Trautman (1950), Weehler (1953), and Westerskov (1957). Bunp, et al, (1947)
have al so established the validity of this nethod as an age character in juve-
nal ruffed grouse (Bonasa unbellus). In addition it has been successfully ap-
plied to the bobwhite quail, Colinus virginianus (Essex, 1949), and the nourn-
I ng dove Zenaidura macroura, (Swank, 1952, 1955). As these authors have shown,
the primary feather moult is a fairly constant process and can probably be ap-
plied to nost gallinaceous birds. The data presented herein show that prinary
moult can be reliably used to age the Eastern wild turkey (Meleagris gallopavo
silvestris).

West erskov (op. cit.) has pointed to one major difficulty to the use of
this technique for aging pheasants during the hunting season. Usually at this
time of the year all of the juvenal primaries have been noulted and aging de-
pends upon the length of the tenth primary. Since the characteristic juvena
prinmaries are not present with which to determne age, sone other means nust
be used to establish whether a specinmen is a juvenal or an adult.

Petrides (1942) has shown that the juvenal 9th and 10th primary is re-
tained through the post juvenal noult in the wild turkey. The donestic turkey
retains only the 10th juvenal primary (Leopold, 1944). Thus, even in wld
popul ations that have been mxed with donmestic turkeys, there can be no con-
fusion of adults and juvenals; either the 9th and IQh, or the 10th juvena
primary alone, can be used to distinguish juvenals fromadults during the
hunting season.

MATERI ALS

The wild turkeys used in this work were pen-reared at the Waterl oo WId-
life Experinment Station fromstock initially obtained fromthe Pennsylvania
Gane Conmission. Measurenments were al so taken, for conparison, froman ad-
ditional five juvenal wld turkeys; these five were raised fromeggs taken
froma nest in the wild.

The question that imediately arises is what degree of correlation exists
between the noult of game farmw ld turkeys that probably are mxed with dom
estic turkeys, and native or pure wild stock. Data presented in Table 1, and
previous work by Leopold (op. cit.) show that there is little or no difference
in the size of the wing between the two groups, and consequently of the term
inal length of the primary feathers. The scanty evidence available, then, in-
dicates that insofar as genetic conposition is concerned the moult and grow h
of the primaries of the two groups of turkeys are simlar

One other point of concern is whether primary feather growth rates of
captive and feral turkeys are identical. Naturally, if there were nuch diver-
gence between the two groups an aging technique obtained from one would not
be applicable to the other. No data are available on this point for turkeys.
However, Stokes (1954) and Westerskov (op. cit.) present sone data which,
al t hough not conclusive, indicated there was no difference between captive and
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wild popul ations of pheasants in this respect. Until information to the
contrary is produced it seens safe to assune that a simlar situation occurs

in turkeys.
METHODS

Fifty wild turkey poults were selected froma group of 220 on the day
they hatched (June 2, 1955). These 50 were separated and w ng-banded with
nunbered al um num bands for individual identification. Beginning at one
week of age, the sanple was handl ed each week until growth of the 8th post-
juvenal primary termnated on each specimen. This involved the time period
bet ween June 9, 1955 and February 25, 1956.

An individual record formwas kept on each turkey every tine it was
handl ed. The following data were recorded: Band nunber, age, sex, weight,
| ength of each primary to the nearest mllimeter, presence or absence of
primaries and whether growh had termnated, and if a primary was juvenal or
post juvenal. The proxinal or innermost primry was nunbered 1, and the dis-
tal primary was nunbered 10. This numbering system corresponds to the se-
quence of noult. Al feathers were neasured fromthe base of the cal anus,
or point of energence fromthe follicle, to the tip. Measurements were taken
from primaries on the left wing.

In most cases it was inpossible to fix the exact age at which a given
primary was noulted. For exanple, many times a juvenal primry would be pre-
sent at one tinme, and when the specimen was handl ed the follow ng week this
primary would have been noulted and the post juvenal primry would be pres-
ent. To estimate the actual age of moult, the average growth rate during
this period was determned and the tine necessary for the measured growth of
the post juvenal primary subtracted fromthe age of the turkey. The growth
rate of the primaries was fairly constant (cf. Table 2), and it is believed
that little error was involved in estimting the exact day of noult.

From tables presented, it may be seen that sanple size varied consider-
ably fromone lot of neasurenents to another. The two reasons for this were
nortality and breakage of primaries. Primary breakage was a vexing problem
that could not be overcome. This resulted fromthe turkeys flying against
the sides and top of the pen when attenpts were made to catch them

Heavy nortality occurred at about 106 to 120 days of age due to bl ack-
head (enterohepatitis), and caused a plateau or |loss of body weight. It was
suspected that noult of the nunber 8 prinmary was delayed as a result of this
di sease. Therefore, another sanple of turkeys of known age was exami ned to
check on the age of noult. A considerable difference in mean age of noult
was found, so the estimate of age of moult obtained fromthe original sanple
for the nunber 8 primary, and the mean growth rate, were discarded. Prima-
ries less than nunber 8 had been noulted prior to the blackhead infection and
consequently were not affected

RESULTS

Mult of the primaries. In Table 3 are shown the nean ages in days when the
erght juvenal prinmaries were moulted. A statistical test for correlation be-
tween age of the turkeys and age of noult was not perforned, but a signifi-
cant correlation seems apparent. Simlarly, a test for normality of distri-
bution was not made. Frominspection of the data, it seens safe to assune
that the variates were nornally distributed.
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Several of the sanples on which the nean age of noult was based were
tested to determne if they were adequate to establish the mean, within plus
or mnus two days, at the 95 per cent confidence level. The sanples appeared
to be adequate for the first few primaries moulted. The sanmples on which the
outer primaries were based were definitely too small to set the confidence
limts nentioned above. These neans appear to be accurate within plus or
mnus 3 to 4 days. In subsequent use of these data to establish hatching
dates, this limtation nust be remenbered, and greater accuracy not inplied.

There was no difference in the nean age of noult of the nunber one and
two primaries between nmales and fenales; therefore the sanples were conbined.
A nean difference in age did exist between the sexes at the time of moult of
prinmaries nunber 3 through 6, although it was not significant, therefore the
neans are shown separately. A significant difference between males and fe-
mal es in nean age at the tinme of moult of primaries number 7 and 8 was indi-
cated by the t-test.

Gowh of the primaries. Gowh of the juvenal primries is shown graphically
in Figures 1 and 2, for males and fenal es respectively. The data from which
these curves were derived, and the sanple sizes they were based on, are pre-
sented in Tables 4 and 5. No neasure of dispersion was conputed, but varia-
tion appeared to be conparable to that shown by the standard deviations pre-
sented in Table 8 and Figures 5 and 6.

As with primary noult, a good correlation between age and | ength of
primaries is evident. From the data presented, the nean age of turkeys can
be estimted between the ages of 7 and 90 days fromthe lengths of the ju-
venal primaries. Terninal lengths, or length of the primary when growth ter-
mnates, is not shown in Figures 1 and 2 except for prinmaries 9 and 10.

A conparison of juvenal primaries numbers 3 and 4 reveal ed a sexual dif-
ference in length between 30 and 40 days of age. The greater length of nale
primaries is evident at this age. Identification of sex by other externa
characteristics is usually not possible before 70 to 100 days of age, and
this characteristic may be useful in sexing juvenals in future brood studies.

Gowh of the post juvenal primaries, except nunber 8 is shown graphically
in Figures 3 and 4 for males and femal es respectively. Mean primary |engths
and sanple sizes, on which these figures are based, are presented in Tables
6 and 7. It is apparent that a turkey's nean age can be estimated fromthe
|l engths of these primaries between 35 and 165 days of age. An increasingly
pronounced sexual difference in nmean prinmary |ength becones apparent which
Is due largely to the earlier age at which females nmoult the juvenal primry.
Reference to Tables 6 and 7 will show what is probably a significant dif-
ference between males and fenales in the termnal |engths of post juvenal pri-
maries numbers 1 through 7.

Special attention was given to the nunber 8 post juvenal primary since
it is the one nost likely to be of use in aging turkeys. Mst aging sanmples
wi |l probably be collected during the fall hunting season, and length of this
primary will be the only criterion of hatching date

Mean growth rates of the nunber 8 prinmary plus and mnus two standard
deviations in days is shown in Figure 5 for nmales and in Figure 6 for fenales.
The nean age of a turkey can be estimated fromthese figures, and a confidence
inference nade, by calculating the nunber of days plus and mnus the nmean in-
dicated by the line showing two standard deviations. Wen only individua
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turkeys are aged, rather than sanples, the correct age should be correctly
estimated fromthe figures in about 95 per cent of the cases. The age of
turkeys can be estimated fromthese data between the approxi nate ages of 130

and 190 days.

QG her data on growth of the nunber 8 primary are presented in Table 8.
Sanpl es of turkeys were neasured at the ages shown, and the nean and standard
deviation of primary length calculated. As explained previously, the nunber
of days required to grow a given length of primary nmay be estimted by div-

i ding measured primary length by the nean daily growth rate. This was done,
and a standard deviation in days is also presented in Table 8. Thus, mean
age and standard deviation in days may be estimated from nean primary |ength.
The reverse situation, although patently not as useful, is also true; a nean
l ength and standard deviation in mllineters may be estinmated from nmean age.

CONCLUSI ONS

A nethod for estimating the nean age of juvenal wld turkeys between
the ages of 7 and 190 days based on the moult and growth of the primary
feathers has been presented. The neasurements of dispersion used herein in-
dicated that the nean age of subsequent sanples nmay be estimated within plus
or mnus 3 to 4 days. For practical use, then, hatching dates may be estab-
lished within ten day periods from neasurements of the primaries of autum-
shot sanpl es.
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TABLE 1

COVPARI SON OF PRI MARY FEATHERS LENGTHS OF PURE WLD* AND MALE GAME FARM TURKEYS
Sanple Size Shown in Parenthesis

Age Strain Mean Length of Primary Number
(Days) 1 2 3 b 5 6 T 8 9 10
All
wild 105 (5) 30 (5) 142 (5) 156 (5) 165 (3) Broken 157 (1) 142 (5) 87 (5) L1 (5)
47  Game Parm 118 (7) 5k (7) 145 (1) 156 (3) 168 (1) -- 163 (3) w0 (6) 91 (7) 52 (7)
A1l A1l
wild 240 (2) 241 (3) 226 (3) 165 (3) 82 (3) Broken Broken 208 (3) 207 (3) 164 (3)
84 Game Farm 246 (3) 2uB (6) =202 (7) 126 (7) 46 (6)  -- - -- 204 (6) 166 (7)

* 4 Males and 1 Female.

TABLE 2

MEAN DAILY GROMH RATE OF PRI MARY FEATHERS OF WLD TURKEYS
DURING THE EARLY STAGES OF GROWH
Measurements Are in MIlimeters

Primary
Number 1 2 3 4 5 6 7 8

Mal es 7.6 1.7 8.1 7.9 7.7 7.9 6.9 6.4

Eenmal es 7.4 7.5 7.7 8.0 7.7 7.8 7.0 6.3
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TABLE 3

ESTI MATES OF THE MEAN AGE IN DAYS OF MOULT OF THE JUVENAL PRI MARY FEATHERS OF THE W LD TURKEY

Primry
Nurber Mean Age of Moult in Days

Standard Error
of Mean

Standard Devi -
ation of Mean Significant Difference

Bet ween Mean Age of

Mal es n' Females n' Mal es Fenal es Mal es Fenal es Moult of Males and Femal es

1 31.1* 16* 0. 56* 2. 24* NO.

2 41. 8* 19% 0. 76* 3.33* No.

3 56.1 7 55.4 13 1.49 1.04 3.94 3.76 NO.

4 66.4 8 65.9 13 1. 64 1.28 4. 64 4. 64 No. t=0252,d.f.=19

5 79.3 8 76.3 11 1.70 1.27 4.81 4.23 No. t=1.521,d.f.=17

6 95.1 9 91.6 13 1. 44 1.76 4.34 6.33 No. t=1.505,d.f.=20

7 109.5 9 103.6 17 1.51 0.97 4.54 4.01 Yes. t=3.552,d.f.=24

8 123.2 15 117.5 15 1.22 1.32 4.74 5.13 Yes. t=3.157,d.f.=28

* Males and Femal es Not Separat ed. n' = Sanple size



TABLE 4

MEANLENGTH IN M LLI METERS AND SAMPLE SI ZES OF JUVENAL PRI MARY FEATHER
OF MALE WLD TURKEYS AT DI FFERENT AGES

Age Mean Length and Sanple Size
Days 1 n 2 n 3 n 4 n 5 n 6 n 7 n 8 n 9 n 10 n
7 42 4 48 4 50 4 49 4 48 4 42 4 32 4 0 6 0 6 0 6
14 70 3 76 3 79 3 80 3 77 3 71 3 61 3 22 3 0 6 0 6
23 95 4 101 4 103 4 100 4 92 4 84 4 51 5 0 6 0 6
29 84 3 108 5 115 5 120 5 120 5 116 5 105 5 75 5 17 5 0 6
36 112 5 134 6 138 6 143 6 139 6 131 6 103 6 49 6 14 6
43 143 4 156 3 162 4 160 5 155 5 132 6 80 6 41 6
50 146 1 179 1 180 1 177 3 152 6 105 7 65 7
57 192 1 173 6 134 7 89 7
64 195 157 7 113 7
71 209 180 6 136 7
78 223 3 199 7 157 8
85 216 6 172 7
92 232 6 188 7
100 235 3 205 7
106 209 8
113 214
T.L.* 243 20 224 25
*T. L. Termnal length 'n - Sanple size
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TABLE 5

MEAN LENGTH IN MLLIMETERS, AND SAMPLE SIZES CF JWENAL PR MARY FEATHERS
CF FEMALE WLD TURKEYS AT DI FFERENT ACGES

Age Mean Length and Sanple Size
Days I "2 n 3 n 4 n 5 n 6 n 7 n 8 n 9 n 10 n

7 46 10 48 10 49 10 48 10 46 10 41 10 31 10 0 10 10 0 10
14 68 10 73 10 75 10 75 10 73 10 68 10 51 10 20 9 10 0 10
23 - - 92 10 97 10 98 10 97 10 91 10 81 10 42 12 12 1 0 10
29 86 8 103 11 115 11 118 11 118 11 111 11 100 11 65 11 14 11 0 10
36 104 9 125 10 129 10 131 11 129 10 123 10 92 10 40 10 8 8
43 129 5 147 5 154 5 152 7 149 8 122 11 74 11 33 11
50 161 1 166 1 166 6 146 13 101 13 61 13
57 183 166 11 128 11 86 12
64 182 8 152 12 109 13
71 194 6 171 12 131 13
78 204 1 186 9 149 13
85 211 1 201 9 162 11
92 211 10 177 13
100 187 12
106 190 11
T.L.* 212 13 193 22
*T.L. - Terminal length - Sanple size



MEAN LENGTH IN M LLI METERS, AND SAWPLE SIZES OF PCST JUVENAL PRI MARY FEATHERS

TABLE 6

OF MALE WLD TURKEYS AT DI FFERENT AGES

Age Mean Length and Sanple Size

Days 1 n' 2 n 3 =n 4 n 5 n 6 n 7 n
36 38 6

L3 91 b 20 5

50 137 7 79 6

57 ifd T Ti9 7 2L 5

ok 201 7 166 T 75 6 T2 2

T1 221 b 203 T 116 7 50 6

8 238 L 233 © 107 B 92 8 16§

BS 2h7 3 252 6 2060 7 0 7 53 6

92 272 6 2L 7 186 7 90 7 11

100 286 7 275 © 233 8 152 8 53 1

106 295 17 259 9 190 9 83 9

113 306 3 285 ©§ 226 9 127 9 3T
120 - - 304 7 257 8 166 B 67 8
127 322 1 322 7 286 8 212 6 115 7
134 33% 1 328 5 310 9 2kl 7 143 B
141 3381 350 2 2L 7 267 6 190 7
158 333 8 291 7 233 8
155 307 9 251 10
lgg 313 5 2717
1 208 5
176 311 &
183 316 3
T.L.¥ 255 18 296 13 332 19 L9 23 353 24 36 24 335 25

*T.L. - Terminal length

'n - Sample size
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TABLE T

MEAN LENGTH IN MILLIMETRES, AND SAMPLE SIZES OF POSTJUVENAL FRIMARY FEATHERS
OF FEMALE WILD TURKEYS AT DIFFERENT AGES

Age Mean Length and Sample Size

Days 1 nt 2 n 3 n L n 5 n 6 n T n
36 35 10

13 BT 11 21 5

50 132 13 55 13

5T 167 12 109 12 3L 8

6l 193 13 154 13 67 13 18 5

TL 211 12 190 13 118 13 LT 12 9 1

T8 220 7 219 13 161 13 95 13 33 T

85 214§ 237 12 201 12 L2 12 66 11 22 2

92 215 4 255 B8 233 13 181 13 118 12 L8 6

100 218 1. 285 5. 268 11 235 33 - 70 18 68 12 E 3
106 216 3 252 4§ 273 9 251 16 197 16 W7 1T 12
113 302 L 270 15 220 16 151 17 68 15
120 28 12 255 1h 190 1 105 15
127 296 9 263 13 221 1h 146 15
3% 201 6 29L 13 253 15 192 15
141 303 272 12 221 1k
1548 AT 5 289 7 243 10
155 292 14 266 17
162 277 13
169 ~ 291 10
176 202 B
T,L.% 2p8 16 260 9 2868 17 302 23 305 23 299 24 290 24
#T7 1, = Terminal length 'n - Sample size



TABLE 8

GROMH OF THE NUMBER 8 POST JUVENAL PRIMARY OF MALE AND FEMALE W LD TURKEYS
See Text for Explanation

Age Mal es

Femal es

Days Mean Length

s.D! s D

Mean Length

S. D. S. D.

MIllineters n' mm Days MIllineters n_nmm Days
128 37 13 26.8 4.2 67 15 326 5.1
132 52 15 33.0 5.1 95 15  27.8 4.4
139 87 15 37.0 6. 137 15 27.8 4.4
146 150 15 22.9 3.6 179 15 19.0 3.0
160 206 15  29.3 4.6 228 14 15.2 2.4
167 237 14 27.7 4.3 248 13 145 2.3
174 261 13 24.8 3.9 261 13 11.8 1.9
181 277 12 20.9 3. 267 9 104 1.6
188 293 11 17,0 2.6 272 8 10.9 1.7
195 311 13 15.1 2.3 274 15 7.5 1.2
202 314 11 9.4 1.5 273 12 7.8 1.2
T.L.* 315 25 271 24
*T.L. - Ternminal length 'n - Sanple size 'S.D.- Standard deviation
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RESEARCH NEEDS

Session Chairman: W C GLAZENER
Wl der WIdlife Foundation

W LD TURKEY RESEARCH NEEDS'

W C. d azener
Wl der WIdlife Foundation

Any attenpt to arrive at an understanding of wld turkey research needs
must be preceded by and based upon sone attention to work already done in
that particular field. Search of literature reveals relatively little pub-
lished material covering research efforts per se; in proportion to inportance
of the species as a mgjor wildlife resource in North Arerica, the scarcity of
publications is startling.

Appended hereto is a list of seventy-nine titles, to serve as a suggest-
ive line of reading for anyone desiring to determne the nature, scope and
distribution of wild turkey studies. Sone of the references fromthe Pittnan-
Robertson Quarterly are included for the purpose of indicating a |anentable
failure of certain workers to conpile valuable data and follow through with
papers in media available to other technicians and to the public at |arge.

Qur three conmon subspecies of wld turkey occupy regions of such di-
verse habitats, |and use practices, hunting pressures, and other factors as
to preclude general application of findings fromone to the other. Geographic
distribution of the subspecies, the eastern turkey (Meleagris gallopavo
silvestris), Rio Gande turkey (M g. internedia), and Merriams turkey (M
g. merriam) doubtless will be given in other panels of this symposium If
not, sources of that information are readily available

A brief analysis of the bibliographical list reveals several points.
Forty-seven titles referring to field studies concern the eastern turkey.
Thirteen titles deal with the Rio Grande turkey, and four apply to the Mer-
riams turkey. This seens to reflect at |east two considerations. First,
possibly, is the heavier hunting pressure and consequent managenent interest
in the eastern subspecies. In contrast, very high populations of the Rio
G ande turkey, particularly on many privately owned areas in Texas, are acces-
sible to a limted nunber of hunters. Recognition of the need for and will-
i ngness to undertake managenent have been so restricted in general as to de-
velop all too little encouragenent and support of research work. |In states
where the Merriamis turkey occurs there possibly exists such a high priority
for intensive work on big gane and fisheries as to | eave neither personnel
nor finances for turkey research.

By anot her breakdown the 79 titles reveal either sole or prinary atten-
tion to categories, as follows:

L Contribution # 35B, Welder WIdlife Foundation
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a. Parasites and di seases--- 10
b, Ecology------------------ 17

¢ Food Habits-------------- 14
d. Life Hstory------------- 19
e. Management--------------- 6
f.  Physiol ogy--------------- 2
0. Predation---------------- 1
h. Populations-------------- 4
i o"Status"----eeeeeieaae 3
j. Narcotizing birds-------- 1

Wth particular reference to research needs for wild turkey in Texas |
woul d suggest a few lines, some of which we propose to pursue in behalf of
the Welder Wldlife Foundation on our refuge area near Sinton, Texas. Qhers
need to be worked out in different geographic regions of the state.

a. Popul ation dynam cs

b. Relation of poult survival to ground cover; including high tenper-
atures to which poults are subjected.

Rel ation of turkeys to extensive brush clearing operations.

Determ nation of peck order for flocks of each sex: follow marked
birds of known age to check on age relationship

Production at various popul ation |evels.

Sel ective breeding by femnales.

Ef fects of harvesting both sexes.

Habits and behavi or patterns.

Movenents and distribution.

Ecol ogi cal rel ationships.

Managenent requirenents.

oo

— o o

~—

Candor denmands that a previous inplication be expanded and enphasi zed.
Since the matter applies so unhappily to me, | feel that I can go on record
wi thout casting reflection on any one el se. Enough information is on file
in at |east one state, in the formof notes, reports and unfinished manu-
scripts, to fill quite a gap in turkey literature. In addition to the need
for research there is an appalling need for the preparation and publication
of data already on hand

Current research work conducted under the Pittman-Robertson programin
10 states apparently is tied to or carried on in conjunction wth surveys
covering (a) population trends, (b) mast production, (c) food habits, (d)
harvest, and (e) restocking. Five other states have projects that include
one or nore of the above phases. It is not readily discernible how nuch man
power is devoted to either basic research or to applied research

Wld turkey research has received definite attention at several colleges,
on the part of M S and Ph.D. candidates, as well as faculty nembers. Out -
standing institutions in this respect have been the University of California,
Gkl ahoma State University (fornerly Oklahoma A, & M Col I ege), Pennsylvania
State University (formerly Pennsylvania State College), and Virginia Poly-
technic Institute.

Papers being presented in our section of the Synposiumw || point up
sone needs seen by the authors. Further ideas naturally will result from
papers presented in the various sections preceding our own. None of these
will be equally or directly applicable to all three of our wild turkey sub-
species. The task of adapting suggestions and the devel opment of techniques
remai ns ahead of us.
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RESEARCH NEEDS FOR MERRI AM TURKEY | N ARl ZONA

Robert A Jantzen
Arizona Gane and Fish Depart nment

Arizona, as nost other states, has a research program designed to fur-
ni sh technical information needed to effectively manage our gane species as
a renewable resource. The responsibility for devel oping and testing new
i deas and met hods of nanagenent is delegated to a project that is carried on
under Federal Aid assistance within the structure of the Arizona Game and

Fi sh Departnent.

| amsure that our research situation is not new to any nenber of this
audience. W have on file proposed research jobs needed by the department
for better and nmore effective nmanagement of all of our game species. At the
sane tinme, we are faced with a lack of funds and manpower to carry out these
proposed research activities as fast as we would |ike. One obvious answer to
this problemis assignnent of priority to these different research proposals
on the basis of inportance of the particular species to the overall picture of
gane nanagenent. It's a question of "we've got it all to do, which shall we
do first?" Turkey is one species which has not had the attention given to it
in the past that it perhaps should have had. Now, however, with increased
hunting pressure on all species and changing habitat, turkey is nearing the
top of the priority list.

To date, research on Merriamturkey in Arizona has been linited to one
three-year project.

Briefly, this project, which termnated in 1952, yielded the follow ng
information (Reeves, 1953 and Reeves and Swank, 1955)

1. A food habits study was made of seasonal preference and inportance
of individual plant species. Over-wi nter foods consisted of ponderosa pine
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seeds, acorns, juniper berries, and bunch grass seeds, plus other foods of
|l ess inportance. Pine seeds were a very inportant itemin the diet when
avai l able. However, neither pine seed nor acorns are dependable from year
to year. Inportant winter 'staples' are juniper berries and grass seeds

2. Predator-prey relationships were investigated by trapping predators
in areas of high turkey density. Results of stomach and scat anal ysis showed
that predation was not a principle limting factor on turkey popul ations

3. Mrtality on young birds and critical periods for reproduction were
exanm ned. Wrk done by Cerstell and Long, 1939, showed that wild turkey eggs
freeze at 25°F. if exposed for extended periods. Tenperatures taken inside
the nests during the laying period were found to differ only two degrees from
outside tenperatures. Arizona experiences wide variations between day and
night tenperature, especially during the Spring nonths. This has a definite
effect during the laying period on turkey nesting success. Because of the
turkey's high reproductive potential, extrenmes of tenperature in April and
May can bring about wide variation in adult: young ratios.

4. A trend count nethod, developed prior to this study, was eval uated
and found to be an acceptable managenent tool. Annual production is indexed
as a ratio of young to adult females and trends are deternmined by total num
bers observed on standardized routes

5. Disturbance was evaluated as a factor in limting turkey popul ations.
Human di st urbance from | ogging practices, settlement, recreation, farnming and
ranching has greatly reduced the amount of suitable habitat.

Since the conclusion of this project, sone additional work has been done
in further evaluating the effects of mninmumtenperature on production. Fig
ure 1 is a conposite graph of mninumtenperatures in turkey habitat for the
years 1952 through 1955. The hen-poult ratio fromthe same area for each
year is as follows:

1952 1:4.3
1953 1:1.5
1954 1:4.0
1955 ol

M ni num tenperature fluctuations were nore severe in 1953 and 1955. Hen:
poult ratios were nuch | ower these two years. (Jantzen, 1957). Analysis of
mni mum tenperatures in April and May from key weather stations in the tur-
key ranges has nade possible fairly reliable forecasts of hatching success
before the yearly production is actually neasured.

Al'so, since the ternmination of the original research project, turkey
have been trapped for banding and transplanting purposes. This resulted in
definite trapping techniques, which are in current use.

In 1955 the shotgun was included with centerfire rifles as a |ega
weapon for the taking of turkey. This was done with considerable skepticism
on the part of many people. Many felt that in the past, turkey hunting was
al most lost to Arizona because of indiscrimnate shooting with shotguns.

An effort was made to evaluate the shotgun and rifle as to their rela-

tive effectiveness and contribution to crippling loss. (Jantzen, 1955 & 1956.
This was done by hunter questionnaire follow ng the 1954 "rifle only" season,
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and again the follow ng year when both rifles and shotguns were legal. The
results were inconclusive. There seemed to be a natural reticence on the
part of the hunter to answer questions concerning the nunber of birds crip-
pled but not retrieved. A so, there was an apparent conditioning of the
hunters, in that the rifle users reported a crippling loss in 1955, 50 per-
cent lower than that reported in 1954. (See Table 1).

TABLE 1

CRIPPLING LOSS (% of Harvest)

54 1955
Rifle 15.4 7.5
Shot gun 11.5

The 1954 sanple size was 39.5 percent. The 1955 sanple was 45.9 percent
of all hunters.

Wiile nothing definite was obtained fromthe questionnaire, it appears
that the shotgun contributes nore to crippling loss than the rifle and is
also a nore effective weapon for harvest. In 1955 the shotgun hunter success
was 41.4 percent conpared to 25.7 percent success for the rifle user.

Certainly, there is a definite requirement for an accurate index to
crippling loss. Wth it we can nore correctly assess the efficiency of the
harvest in terns of total removal. This type of information can also be ap-
plied directly to the study on effects of hunting pressure.

A research job on turkey will begin in March of this year simlar to a
study recently reported on by Gllizioli and Swank (1958) regarding the ef-
fects of hunting on Ganbel quail populations in Arizona. It is scheduled for
at least one three-year period.

Arizona's harvest of birds since 1951 has been only four to five percent
of the estimated fall population. Population estimtes are based on annua
production, the nunber of birds observed during the regul ar schedul ed sunmer
survey, and anount of habitat. Population turnover was estimated to occur
conpletely every 4-5 years; this is based on the high reproductive potentia
of the species, several years of known adult-young ratios, and banding
studies. The |ow removal by hunters indicates that a nuch |arger harvest
coul d be made without detriment to the resulting popul ations.

The history of turkey managenent in Arizona has created an ultra-con-
servative attitude toward the bird as a gane species. One of the first ac-
tion programs initiated when the gane department was organized in the 1920's
was that of transplanting turkeys into areas which were supposedly [ow in

density. Later, the bag limt was reduced fromtwo birds to one. Still Ia-
ter, turkey was not included in the deer |icense and the season was divorced
from the deer season. In 1946, the turkey season was closed entirely for one

year, and the follow ng year opened in a very limted area. In 1949 the first
turkey research project was begun. Since 1951, hunting has been on a limted
permt basis by managenent unit. This has resulted in nore intensive nmanage-
ment and nore accurate methods for estimating kill fromeach unit. As a con-
sequence, it appears that in many areas, the harvest is not adequate to prop-
erly utilize this game species. This situation and its background have
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pointed up the need for an unenotional, objective study to determne the ef-
fects of hunting on populations of Merriam turkey

The proposed study will conmence by establishing two areas, one open to
hunting and an adjacent unhunted control area. These two areas should encom
pass the entire seasonal range of the flocks. Relative density will have to
be determined for each area so that a good basis for conparison is available
before and after hunting. It is proposed that a Lincoln Index or one of its
variations be used for this purpose. In consequence, trapping and banding or
marking will be necessary in each area. Qur previous trapping experience sug-
gests that a nodified waterfow cannon-net trap can be used successfully. W
are currently using this method in trapping turkeys on the North Kaibab. The
open area will be hunted at various intensities. Followup conparisons will
be made on resulting populations in the hunted area and protected popul ations
in the control area. Additional information can be obtained froma study of
this sort on the extent of seasonal novenent and the interchange of individuals
bet ween areas.

A factor which will perhaps conplicate the study will be different |and
use practices on the two areas. This is creating a problemnow in the select-
ion of study areas. Four years ago, the United States Suprene Court awarded
t housands of acres of what had been public land in northern Arizona to the
Aztec Land and Cattle Conpany, a subsidiary of the Santa Fe Railroad. The
land is situated in alternate sections in a checkerboard pattern and invol ves
two national forests. Sale has been nade of marketable tinber on many of
these sections; grazing privileges have been |eased or sold; and some sections
have been sold outright. Naturally, land use practices on these areas do not
| end thensel ves favorably to the research job contenplated, nor are they par-
ticularly beneficial to turkey popul ations, research notw thstanding. Unfor-
tunately, these lands occur in relatively homogeneous turkey habitat which
woul d be ideal for the proposed study.

This brings us to another problem which requires good answers from ob-
jective research. For several years, private and public lands in Arizona
have been undergoing extensive treatment to alter existing vegetation in the
pi non-j uni per type to inprove these lands for grazing purposes. To date
approxi mately 750,000 acres of pinon-juniper have been cleared. (Arizona
Wat ershed Program Progress report, 1958). Much of the clearing has occurred
in wnter range for the Merriamturkey. This is acconplished in large bl ocks
of several hundred acres to several sections by cabling or bulldozing.

Addi tional projects involving thousands of acres of pinon-juniper are
proposed, and appropriations are being sought for the acconplishment of these
proposals. Reeves (op. cit.) found that juniper was an inportant cover and
food plant for the Merriamturkey. Not all of the acreage involved is turkey
range, but we should certainly know what effects the eradication will have on
established flocks using pinon-juniper areas. W need to know what types of
treatments woul d acconplish the principle aimof conversion for higher grazing
capacity and, at the sane tine, be conpatible with the cover and food require-
ments of gane species utilizing this vegetative type. It is questionable that
treatment of large unbroken areas is beneficial to any of the |arge game ani-
mal s that have a cover requirenent.

Ve have, at present , a research programin cooperation with the U S
Forest Service to determne the effects of habitat nmanipulation on density
of deer and elk, primarily. There is a definite need for specific information
of this nature applicable to turkey managenent.
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Mich of this habitat manipulation is being done on Forest Service |ands
whi ch, of course, are admnistered in accordance with the nmultiple use pol-
icy. The various national forests in Arizona and the regional forester have
al ways been nost cooperative in adjusting | and use practices wherever possi-
ble to alleviate wildlife problens resulting fromconflicting |and uses.
However, it is our responsibility to furnish the admnistrators of these pub-
lic lands with the necessary information. |f ganme managenent probl ems exi st
or are being created by land use practices on public lands, it is within our
province to advise the adm nistering agency and offer constructive sol utions.
The need for research in order to acconplish this is apparent.

Arizona's efforts at turkey managenent have included sone transplanting
of native wild stock, Meleagris gallopavo nerriam to areas which were his-
torical range of M g. mexicana, and a successful transplant to the Kaibab
North which has no history of wild turkey. Mst of these transplants were
made in the southern desert nountain ranges and have been generally quite
successful. Resulting populations in the Gahams, Catalina, Huachuca and
Chiricahua Muuntains are now supporting limted hunting. The North Kai bab
plant was very successful; controlled hunting has been in effect since 1956.
The original nunber released was 48 birds in the winter of 1948-1949; esti-
mates of popul ati on exceeded 500 in 1956

A lack of personnel has kept follow up evaluation of transplants to a
mnimum Very little qualitative work has been done other than infrequent and
irregular field checks by personnel in performance of other duties. These
followup field checks have indicated, in sone cases, that there is an initia
rapi d build-up in nunbers followed by a decrease and |eveling-off. Annual
production is generally |ower and the popul ation seens to stabilize itself.

Current prograns envision no transplants in the near future. However,
if new areas are recommended, consideration should be given to a conprehen-
sive evaluation of the dynamics of a new population. Determning optinum
popul ation levels will enable us to use the new hunting resource to best ad-

vant age.

In summary, Arizona's research needs for Merriamturkey are focused on
probl ens which are directly affecting the quality and type of managenent that
we can provide for this unique and desirable gane species.

Qur changing world, and increasingly intensive use of all resources pre-
cludes the acceptance of static managenent procedure for any gane species if
we are to fulfill our responsibilities to the Arerican wildlife heritage.

Research is our tool and we nust use it well.
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DI SCUSSI ON

MR GLAZENER: Bull dozing and plowing and so forth in the hill country
of Texas and the Rio Gande brush plain is wecking that beyond the grasp of
your imagination, and sone of that country involves what originally was the
heart of the Rio Gande turkey range in Texas. W have been acting with the
sportsnen's clubs of Texas recently and bringing that situation to the at-
tention of the Soil Conservation Service, The A C. B. and other agencies who
are involved with that type of land treatnment. W think there are sonme |ong
range research prograns that need to be instituted there, not only on the ef-
fect of vegetation, but on the rate of depletion of soil nutrients.

MR KNODER | amnot in the sane situation that sone of the rest of
these gentlemen are in that they had to abbreviate their papers, because |
didn't have one for this. | have a few notes put together here. Several of

us got together here recently, so these aren't all ny thoughts by any neans--
we were discussing what we knew about turkeys and what we didn't know about
turkeys to determ ne what the research needs were.

Before that little discussion was over, sonebody made the comment that
"It's damm wel | tine that we got together in a meeting such as this".
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I will limt my remarks here nostly to generalities. | think first of
all turkey research is in need of quantitative and better designed studies.
| think that's particularly true of research in range managenent. \\& have
the opportunity in the eastern United States to work on that, especially wth
the excellent attitude of cooperation that | have seen evinced on the part of
the Federal Forest Service and many of the State Forest Services for range
managenent .

On a quantitative basis there isn't too much that we can recomend at
the present tine in the way of inproving forests for turkey production --
that's either to maintain present densities or to increase densities. To ny
know edge there is no quantitative description of what is good turkey range.
| realize that that's a hard thing to boil down into a formula. | think nore
studi es are needed though to determne if it can be broken down that way be-
cause the application of techniques fromone area to another depend |argely
upon the forest structure fromone area to anot her

| think there is considerable that could be done in the way of inproving
techni ques for gathering sex and age ratio data.

Anot her outstanding area that needs research is in census nethods on
turkeys. W have at the present tine no nethods other than the Lincoln In-
dex, which Wayne Bailey explained here that they use in West Virginia, for
estimating populations in limted areas. | amspeaking of areas other than
on a county basis or state-wide basis. | think along with this, the devel-
opnment of a census technique based on the gobbling count needs to be worked
out. Surely it should be fully explored to determne if such a technique can
be worked out. In reviewing some of the literature on this phase, | find
there is inadequate quantitative information on the seasonal pattern of gob-
bling or on the daily pattern of gobbling. W guess as to what tines of the

day to run gobbling censuses.

The biology of the turkey is another thing that needs application of
quantitative nethods. For exanple, we have used adult hen-juvenile ratios
in neasuring productivity. At the present tine there has been no neasure of
hen nortality between spring and fall. [If there were nuch variation in this
fromyear to year the adult hen-juvenile ratios would be neaningless as a
met hod of measuring productivity.

A nunber of other things in connection with predation on turkey popu-
lations -- M. Davis nmade the statenent that for A abama he thought predation
would largely be limted in the effect it would have on the population to
predati on upon nests. To ny know edge there are no studies in the literature
on predation on turkey nests froma quantitative point of view Mst of the
work that has been done resulted from accidental finding of nests and deter-
mning the subsequent outcome. Such studies are particularly hard to design
on turkeys because of the fact that the wild hens frequently desert nests
when they are first flushed, and it's difficult to get sanples that aren't
bi ased.

In the interest of conserving tinme, that will be the extent of ny remarks
upon research needs.

MR GAZENER There were two points that | had on the list that have
not been nentioned -- one is the conparison between the hatch and the survi-
val up to about twelve weeks of age. (Observation of our turkey indicates
that if a poult gets up to ten or twelve weeks he has it made. Sone years
there is 50 to 75 percent loss before they reach that age. Qther seasons we
find that entire broods will come through -- broods by August will still have
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twelve or thirteen poults. That makes a trenendous difference

The other point -- this has been mentioned here -- and that is what per-
cent of the turkey population can we safely harvest? That is a difficult one
to solve in many instances. | knowit's practically inpossible in Texas at

present because of legislative restrictions over nost of the state. A so be-
cause of the reluctance of |andowners; you nust renenber that probably 90 or
95 percent of the turkeys in Texas live on privately owned | and where hunting
is controlled by the | andowner and operator, so that's a problemthat some of
you other fellows can answer nore readily than we can through research that

m ght be undertaken.
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SUMVARI ZATION OF THE FIRST NATIONAL WLD TURKEY SYMPCSI UM

Leonard E. Foote
Wldlife Mnagenent Institute

Starting with Rudolph Bennitt in 1946, each sunmarizer of North Ameri-
Can WIldlife Conferences has apologized for his ineptitude. Now |I see why, and
my msgivings about accepting this assignnment have cone hone to roost.

Yesterday Kozicky nentioned Gabrielson's Law of the Intellectual Maxi- nmum
which is sinply that one's mnd can absorb no nore than one's seat can endure.
I mght add that seat endurance varies inversely as the square of the
ineptitude of the speaker tinmes the length of the presentation. My summation
will be alnost telegraphic.

Roses before thorns. The conmttee of Strode, Bailey, Hardy, Knoder, and Shaw,
wth the assistance of the Peabody hotel, has discharged its responsibilities
with workmanlike precision. The subconmmittee's intention was to bring turkey
workers together to summarize know edge, and to provide for papers and group
di scussion on special turkey managenent and research problens. Dr. Witson ably
presented the background of the conference and its relation to the Forest Gane
Research Commttee of the Southeastern Section of the WIldlife Society. In his
closing remarks, Dr. Witson indicated that registration at this synmposium
included 91 representatives from 26 state gane and fish departnents, many
universities, the US. Fish and WIldlife Service, the U S. Forest Service,
International Paper Conpany, @lf States Paper Conpany, Union Bag-Canp
Corporation, the Audubon Society, Wlder WIdlife Foundation, and the Wldlife
Managenent Institute.

STATUS OF THE WLD TURKEY

Mosby summarized the status of the Eastern and Florida subspecies in 1948.
Then, only 3 of 17 states reported turkeys increasing, and the total
popul ation was estimated at 129,000 birds. Twel ve per cent of the ancestral
range was occupi ed.

Today, we have about 460,000 turkeys in the continental United States, and
the Eastern and Florida races have increased 127 per cent. Mre of the range
is occupied; sone 18 states report successful restoration efforts, including
significant areas outside the original range. | wsh Dr. Msby's summary had
included facts on the proportion of the population on private |ands not open
to public hunting so that one could appraise the opportunity a one-gallus

hunter has to enjoy this sport. It was evident from the discussion that in
some areas we owe much of our turkey population to the interest of private
| andowner s.

Shaw foresees a favorable future for turkeys in the Northeast. Here, in
spite of increasing human popul ation pressure and econom c developnent, there

still are 6.4 mllion acres of present or potential turkey range on public
| ands. Prospects also are encouraging in Al abama, Arkansas, Florida, Georgia,
Kentucky, M ssissippi, Mssouri, New Mxico, and lahoma; so we seem to have

reversed the disappointing trend noted by Msby in 1948. Initial success of sone
wild stock transplants outside the original range offer additional hope for

increasing the overall occupied range. Mny states, like Mssouri, historically
blame their |imted populations on poaching and habitat deterioration through
wildfire, over grazing, and poor forestry practices.

-192-



| NVENTORY AND HARVEST

The inventory and harvest panel was a disappointnment in that we do not
seem to have progressed as far in these management phases as we should have

Arkansas, Mssouri, and other states use interview systens to inventory
popul ations; Kentucky uses wi nter flock counts and gobbler counts; Virginia
Is testing gobbling counts; and Bailey in Wst Virginia trapped, tagged, and
obt ai ned recoveries froma sanple sufficient for popul ation estimations.

Bi ases, as usual, were present, which need better understanding; but the tag-
recapture nethod offers an avenue for future research. | will refer to

Bai |l ey’ s paper again shortly.

Powel | reports that all types of inventory techniques are used in Florida,
i ncludi ng gobbling counts, hen-poult observations, and trapping success.
Texas uses hen-poult counts on watersheds and finds dry-hen counts nmay be a
good index to productivity. Aerial counts appear successful in sone parts of

the Rio Gande range.

Harvest information is recorded in Florida frommail survey data; Penn-
syl vania uses a car-tag method; Virginia and several other states require re-
porting of kills. Jantzen, in Arizona, uses hunter report cards for harvest
i nformation and obtains population inventory trend data fromtotal birds ob-
served annually on standardized routes.

Roberts, in Pennsylvania, has nmade efficient comparison of hunting on

two very different types of ranges. He |eads one to conclude that when the

| arge-area range requirement is met, native turkeys can tolerate relatively
heavy hunting pressure. In Pennsylvania's south-central and other margina
ranges, which have high hunter accessability, other renedial neasures must be
taken. The guiding principle for states initiating turkey restoration programs
seems to be to provide sufficient hunter access to insure reasonable pressure
W t hout overharvest.

Mosby conpared popul ati ons and harvest in gobbler hunting and any-bird
hunting states. That this point did not evoke major discussion was a sur-
prise, but perhaps the question arose too close to lunch. There was consid-
erabl e unrecorded and unresol ved discussion follow ng the fine Pennsylvania

WIld Turkey filmduring the evening.
RESTORATI ON ATTEMPTS

Mosby's status summary indicated that nost states in the turkey range were
working at restoration attenpts. This was reflected in the length of tine,
di scussion, and nunber of papers dealing with this phase of the program
Powel |"s Florida airplane release system|ooks practical for inaccessable
range. This is the one new technique noted in that panel

Preston, in Arkansas, reports failure of several hundred pen-raised re-
| eases made in the 40's, and since 1950 the State has been using wild-trapped
stock. Arkansas provided pen-raised stock in 1957, and the Conmm ssion is in-
vestigating the success of both types of birds.

Sickel s presented conparisons of release success fromgane farns with that
fromosceola, intermedia, and sylvestris wild stock. Hardy, Glpin, and others
presented crystal-clear evidence of the futility of playing with game-farm
stock when restoration is the objective. Wy sone states continue, even for
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the sake of experimentation, is alnost beyond ny conprehension. | can under-
stand why this was done in the past when wild stock was not avail able. Today,
however, as New Mexico, South Carolina, A abama, and the Kentucky Wodl and
National WIldlife Refuge have denonstrated, real progress can be made |ess
expensively and at far less risk with wild-trapped stock. Look again at
Hardy's results. In the face of such evidence, attenpts to determ ne why
game-farmstock is unsuccessful should have little priority in WId Turkey
research. Starker Leopold seened to have discovered the basic reasons in
1944, and Knoder's corroborative evidence should prove to be the death knel

of using gane-farmstock in a progressive turkey rebuilding program

&l ahoma gave poaching as a problem but results fromtransplanting of
Rio Grande subspecies in some areas have been phenonenal. There were ot her
comrents, in Hardy's data and G azener's remarks for instance, which suggest
that some new popul ations of good wild stock follow Al do Leopold' s explosive
popul ation expansion curve, while others inch slowy upward toward establish-
ment. There are a few parallels, such as in western Virginia, where estab-
| i shed popul ations known to be of good stock, seem to stagnate or decline
slowly despite range management activities tailored to entice increase.

RANGE MANAGEMENT

In 1948, Msby felt there was little incentive and little opportunity
for management of WId Turkeys on industrial forest lands. Several of the
large industrial forest operators have wildlife representatives at this
meeting--a hopeful sign that there is a challenging opportunity to mx tur-
keys and wood products on these large forest holdings, a-la-Stoddard.

Shaw suggests some guidelines for turkey managenent which can be applied
to eastern public forest lands. He believes that nore habitat inprovenent
can be obtained by working through and following a tinmber sale. | concur,
especially if the wildlife nmanager can assist in the sale marking and in de-
cisions regarding the sylvicultural prescription for the stand, and for the
forest as a whole. Shaw m ght have pointed out, in his discussion of multi-
ple use of national forest lands, that habitat needs of other wldlife nust
be integrated with that for turkeys. Discussion froma nunber of areas sug-
gested conpetition with deer on sone ranges, but the problemwas not resol -

ved.

Wentz and Hardy report on attenpts to do these things on Kentucky's
Cunberl and National Forest. They indicate again a need for specific conpre-
hensive wildlife nmanagenent prescriptions which can be used at the Ranger
District level to provide for maxi mum coordination of forest uses. Their
experience so far is a shining exanple of progress through cooperation.

Florida attenpts to raise carrying capacity on marginal range in nan-
agenent areas. The smallest area managed is 16,000 acres. This seens to be
the mni num size general |y recommended. M ssouri thinks 15,000 acres are
necessary, and that cover type shoul d approxinmate 70 per cent tinber and 30
per cent open land. Shaw suggests two per cent of the range in openings for
eastern national forests, while Bailey questions whether any openings are
needed for food production for eastern turkey management. DeArment's Texas
slides pointed out sone of the essentials of habitat requirenments of the Rio

G ande subspeci es.

Jantzen, in Arizona, indicates that grazing demands in the Pinon-Juniper
type covering sone 750,000 acres already chained and bul | dozed are inportant
factors in managenent of Merrianis Turkey.
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Lay indicated that Tinmber Stand Inprovement prograns in East Texas have
been detrimental to this range through elimnation of oak nast. Research is
in progress on this problem Buckles, of Union Bag-Canp, asks--w thout ans-
wer --whi ch food plot plantings produce the most |uxuriant insect crops?

POPULATI ON DYNAM CS AND Bl OLOGY

In New Mexico, Lee says turkey popul ations on sanctuaries are subject to
"cyclical" declines. In Ohio, Knoder tested Starker Leopold's theory of heri-
table wildness, and his findings supported Leopold s conclusions. Mssouri
reported that even a closed season since 1937 failed to nake any appreciable
difference in the overall population. Mssouri also reported that dispersa
can be kept at a mninumif several birds captured fromthe sane flock are re-
| eased together on new areas. Powell, in Florida, does not consider this
necessary.

Davis, in A abama, believes that predation during the nesting season is
an obstacle to increase of turkeys. Lee, in New Mexico, and Jantzen, in
Arizona, do not agree. Latham in the literature, says predator control
hel ped in North Georgia and on the King Ranch

Bailey, in West Virginia, has made a substantial contribution to know
| edge of popul ation dynamcs on the Wld Turkey. Hs trap-retrap, hunter
kill, and movenent data should serve as a nodel for simlar studies on other
ranges. O particular significance is Bailey's inference that Allen's |aw
of dimnishing returns fromhunting nmay make this type of harvest self regu-
latory in turkeys. As in other species, Bailey's data also suggest differ-
ences in vulnerability, some of which may be exceedingly subtle in operation
but of monunental mathematical inportance in popul ation dynamcs. Bailey al-
so has denonstrated, although the data are not as precise, that WId Turkey
productivity is extrenely variable from year to year. Pinpointing causes and
effects here would seemto be a profitable area for basic research

Florida suggests low kill years are related to rainfall, no renesting
occurring. Texas data of DeArment suggest that rainfall trends are closely
related to productivity, and Arizona reports relations between productivity
and m ni num nesting season tenperatures. One can only conclude that we do
not yet have a basic understanding of turkey popul ati on dynam cs, and espec-
lally of productivity. No serious discussion occurred about juvenile pre-
hunting season nortality, although this was suggested by G azener as a

research need.

RESEARCHNEEDS
Bai | ey suggests two research needs.

1. A precise nethod of neasuring productivity. This was re-
echoed constantly throughout the neeting.

2, Evaluation of hen age as a factor in productivity to the
hunting season.

Powel | suggested that the ability to count turkeys is an outstanding re-
search need in Florida. This is clearly a range-w de research need of high
priority.

Di scussion by Jantzen suggested the need for an economcal, statistically
appropriate harvest inventory nethod. Knoder asks for quantitative studies
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of population and popul ation dynamcs. A fundanental question of popul ation
dynam cs appears involved in the 'gobbler' vs any bird controversy. Davis

Al abama data infer greater 'gobbler' survival; Powell's Florida data the re-
verse. Here also is another fundamental problem-what custons and traditions
are involved In 'gobbler' or 'any turkey' hunting. Colin in A abam makes
the point of a quality bird; Jantzen in Arizona notes that customand tradi-
tion prevent a realistic harvest. Here is an area for practical research.

Perhaps suppression of poaching should not be called a research need;
so many of the speakers mentioned the problemthat | would be remss not to
suggest that this is an area needing inprovenent.

Jantzen suggests that in Arizona, varying productivity is related to Apri
and May mnimum tenperatures. Surely, this is food for thought in reference to
the Eastern race as well. Jantzen's research needs suggestions were inpressive
and basic. Effects of hunting and how to assure a nore realistic harvest,
means of maintaining Merriamturkeys in the face of grazing demands for the
Pi non-Juni per type, effects of forest habitat manipul ations on turkey popul a-
tions and conprehensive evaluation of dynam cs of a new popul ation are clear-
cut problenms in need of solution

VW may well ask of the WId Turkey, a species on which nest predation
may be inmportant, if this wild Galliforme also exhibits the underlying tendency
for rates of sumer gain to follow inverse ratios with nunbers of wnter and
spring adults, which has been so well summarized by Errington for other
speci es.

Is the WIld Turkey an interconpensating species? Do interconpensations
operate "amd the imensities of wastage and the cheapness of life in
crowded col onies" and do they reflect the "ease of living in underpopul ated
habitats" of Errington? Only clues, not answers, arose fromthis meeting.
Here indeed is a challenging area for basic research

Hankl a, at the evening session, was provoked to ask why food patches and
pl anted openings were needed. This is a practical and imediate research
need, especially since Mbsby shows that two-thirds of our total restoration
capability now is expended in devel opnental work

Dustman attenpted to generate discussion regarding the influence of soi
quality on range quality and turkey populations. This factor is so basic in
ot her species that its omssion as a major subject is not a small oversight.

Home range was not discussed; does this vary with the |level of security
as in quail?

Questions arose about feather moult of subspecies, which could easily be
answered by sonme coordinated counting.

Problens in WId Turkey management obviously parallel those we are strug-
gling with in other species. Population dynam cs of pheasants, quail, and
perhaps nourning doves are sonmewhat better understood, but we have been grap-
pling with them for decades. Perhaps we have |earned that there is no short-
cut to basic understanding, and can begin basic research on turkey popul ation
phenomena wi thout the false starts that eroded our research capabilities on
quai |, doves, and deer. Because we are starting with newy created popul a-
tions in so many areas, perhaps we can proceed with turkey restoration unfet-
tered by the old wives' tales that caused the waste of so many unharvested

deer.
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RECOMVENDATI ONS

& know where we stand now in turkey restoration. This conference reflects
an abundance of interest in restoration attenpts and methods, with |ess atten-
tion to basic research on range needs, popul ation dynam cs, and harvest and
managenent in relation to future human popul ations. Once the initial restor-
ation inpetus is spent, one can foresee a change in enphasis |leading to refine-
ments in range nanagenent techniques, and to popul ati on dynam cs, especially
as related to the conplex problem of productivity. Here are challenging prob-
lems for the dedicated turkey researcher, |f we are to conpete with human and
econom ¢ factors for land space, these problems nust be solved

Carence Cottam wote, "W live in an age of research, and this is as
basic to sound wildlife management as it is in the fields of agriculture, ned-
icine, or industry. Research gives us daily assurance that our opportunities
are limted only by our breadth of vision, powers of imagination, and by our
will to work together." The proceedings of this, the first National Wld Tur-
key Synposium |eave the inpression that the leaders in wild turkey restor-
ation possess these essentials. You have the vision to seek means to provide
adequate range for reasonabl e harvest, the imagination to devel op techniques
to supply the populations, and a willingness to work together toward a
cherished goal .

Frankly, 1 think sone means should be found to continue to exchange in-

formation and to assist in guiding each other is our respective areas. | be-
lieve that this group shoul d reconvene again in two or three years, perhaps
spending one day in the field. | amsure we Southeasterners plan to continue

our turkey subcommittee so that needed research can be organized with as nuch
cooperative precision as possible. Once our Southeastern Committee has
digested the data presented at this neeting, | amsure it will have sone
definitive research proposals to offer

Some of you may recall that The Wldlife Society had a Turkey Monograph
Conmmittee, which had a manuscript partially prepared in 1942. Some neans
shoul d be found to bring this manuscript up-to-date for publication. In

conclusion, | really enjoyed observing the concentration of energy applied
to this one problem species. | hope that progress can be continued and that
this group will initiate appropriate action in this direction. Thanks.

CLOSING REMARKS

DR WATSON. | don't think there is much nore to say, Leonard, after
that able resume. Thank you very much for taking the responsibility of that
somewhat difficult chore.

| think it has been a very worthwhile conference. Thanks to all of you
who have come. Thanks to the turkey commttee, the sessions chairmen and
the panel |eaders and those who gave papers.

| went over the registration slips rather hastily and cane up with a few
figures that mght interest you. There were 26 states represented; ninety-one
persons registered. | think there mght be slightly nmore than a hundred
peopl e here. The group represented a nunber of agencies, both governnenta
and private,
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| think we started sonething here that shouldn't be allowed to drop.
think it should be continued, but | don't think it can be done every year
| amin doubt of every two years. W all realize the difficulty in getting
State Administrators to permt travel.

Those are all the remarks | have. | suggest, like the Arab, we fold
up the tent and go home, and | hope you all get there safely and that we can
all be together again sometime, sonewhere.
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REG STERED ATTENDANCE

Harold E. Al exander - Ark. Gane & Fish Conm - Rt. #3, Box 52A - Conway, Ark.
John M Allen - Ind. Dept. of Conservation - \Wst Newton, Ind.
D. R Anbrosen - U S. Fish & Wldlife Service - Round Cak, Ga.
August F. Artus - Mo Cons. Conmission - Peck Ranch - Wnona, M.
R Wayne Bailey - Cons, Commission of W Va. - Marlinton, W Va.
Bryant A Bateman - School of Forestry - LSU - Forestry School LSU - Baton
Rouge 3, La.
Joe P. Beard - Tenn. Gane & Fish Conmission - Route 2 - Halls, Tenn.
Edward Carlton Brown - Tenn. Gane & Fish Conm - P.QO Box 146 - Oro$sville,
enn.
Phil Buckles - Union Bag Club - Hardeeville, S. C
T. C Buford - Gendora, Mss.
Dick Byrd - Chio Division of Forestry - 67 Avon Place - Athens, Chio
John C. Calhoun - Ill. Dept. of Cons. - Div. of Game Myt. - Springfield, III.
Charles Celand - Univ. of Ark. - Dept. of Zoology - Fayetteville, Ark.
Wayne F. Colin - Ala. Dept. of Conservation - Mntgonery, Al a.
Bill T. Cramford - M. Cons. Comm - 407 College Ave. - Colunbia, M.
H S. Crawford - Sou. Forest Exp. Station - Harrison, Ark.
Lloyd C Crawford - Ala. Dept. of Cons. - P. 0. Box 663 - Andalusia, Ala.
R H Coss, Jr. - Va. Gane Conm - 7 North Second St. - Richnond, Va.
James R Davis - Ala. Dept. of Cons. - P.O Box 752 - Jackson, Ala.
Richard DeArnment - Texas Ganme & Fish Commission - \Weel er, Texas
Summer Dow - State Game & Fish Conm - Cordell Hull Bldg. - Nashville, Tenn.
E. H Dustman - Chio Coop. WId Res. Unit - Chio State Univ. - Colunbus, Chio
Richard Elliott - U S Forest Service - Federal Bldg. - Harrisonburg, Va.
Ralph J. Ellis - Wldlife Res. Unit - kla. State Univ. - Stillwater, la.
Leonard E. Foote - WIld. Myt. Inst. - 701 Maple Ave. - Marietta, Ga.
Ceorge Gehrken - Union Bag-Canp Paper Conpany - Box 121 - Franklin, Va.
David D. Glpin - Cons. Coom of W Va. - 28 Locust Dr. - Beckley, W Va.
L. SO Gvens - U S Fish and Wldlife Service - Atlanta, G.
W C Qdazener - Wlder WId. Found. - P.O Box 1396 - Sinton, Texas
Sam Gooden - Ark. Gane & Fish Conm - 120 Dean St. - Hot Springs, Ark.
Joseph C. Geenley - Nevada Fish & Game Conm - 2085 Elntrest Dr. - Reno, Nev.
Thomas D. Gelen - Tenn. Gane & Fish Comm - 1004 Patricia Drive - Nashville 10,
Tenn.
Jack V. Gwnn - Conm of Game & Inland Fisheries - 2503 Brunswick Rd.
Charlottsville, Va.
Rex Hanmilton - Indiana Department of Conservation - Montgonery, Ind.
Donald J. Hankla - N C WId. Res. Coorm - Raleigh, N. C
Fred Hardy - Ky. Dept. of Fish & Wldlife - 508 N chols Ave. - Sonerset, Kv.
Ray D. Hart - S Dak. Dept. of Gane, Fish & Parks - 216 Main St. - Rapid Gty,
S. D

George F. Hartman - Ws. Cons. Dept. - Black River Falls, Wsconsin
W L. Holland - Al abama Departnent of Conservation - Mntgonery, Al a.
Patterson B. Int-Hart - U S. Forest Service - Rt. #3 - Oeveland, Tenn.
Dougl as Janmes - University of Arkansas - Dept. of Zoology - Univ. Ark. -
Fayetteville, Ark.
R H Jantzen - Arizona Gane & Fish Dept. - 105 Capitol Annex - Phoenix, Ariz.
Alfred W Johnson - U S. Forest Service - 568 N. Park Lane - Jackson 6, Mss.
Bruce C. Johnson - Mss. Game & Fish Coom - P.Q Box 451 - Jackson, Mss.
Frank M Johnson - U S. Fish & Wldlife Service - S.E Forest Exp. Station -
Asheville, N C
Frank H King - Ws. Cons. Dept. - State Office Bldg. - Madison 1, Ws.
Eugene Knoder - Chio Div. of WIld. - 108 Sunnyside Drive - Athens, Chio
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Ed Kozicky - din Mithieson Chemcal Corporation - Alton, IlI.

Dan Lay - Texas Gane & Fish Conmission - Box 206 - Buna, Texas

John B. Lewis - Mssouri Conservation Conm ssion - Colunbia, MO

Janes S. Lindsey - U S Bureau of Sport Fish. & WIld. - Patuxent Res. Refuge,
Laurel, M.

Charles Mason - New York State Conservation Departnent - Delmar, N Y.

Howard A. MIller - U S. Forest Service - Peachtree-Seventh St. Building -

Atlanta, Ga.
Ross J. MIler - Illinois Department of Conservation - Carterville, 111I.
Raynond D. Mbody - International Paper Conpany - Mbile,.Aa.
Henry S. Mobshy - V.P.1. - Wldlife Unit - Blacksburg, Va.

John D. Newsom - La. WId. & Fisheries Conm - 655 Hailey Ave. - Sidell, La.
Frank C. Page, Jr. - U S Fish & Wildlife Service - Starkville, Mss.
Harold S. Peters - National Audubon Society - 968 Cunmberland Rd. N.E -
Atlanta 6, Ga.
John H Phares - Mss. Gane & Fish Coom - 4539 Meadow Ridge Drive -
Jackson 6, Mss.

JimPowell - Florida Gane & Fresh Water Fish Conm - 1219 W Palm St. -
Lantana, Fla.
John R Preston - Univ. of Arkansas - Dept. of Zoology - Fayetteville, Ark.
Robert E. Radtke - U S. Forest Service - Cadillac, M chigan
Howard R Rednond - Qulf States Paper Corporation - Tuscal oosa, Al a.
Dunbar Robb - Mssouri Cons. Comm - 1702 Hayselton Drive - Jefferson Gty, M
Harvey A. Roberts - Pennsylvania Gane Conmission - Harrisburg, Pa.
CGene Rush - Arkansas Gane & Fish Commission - Harrison, Ark.
Thomas S. Sanford - W Va. Conservation Conmission - Romey, W Va.
A. W Schorger - Univ. of Ws. - 424 University Farm Place - Madison, Ws.
Kit Shaffer - Va. Game Comm - Box 203 Tinberlake Rd. - Lynchburg, Va.
Charles E. Shanks - MO, Cons. Comm - Farm Bureau Bldg. - Jefferson Gty, MO
Sanuel P. Shaw - U S. Forest Service - 6816 Market St. - Upper Darby, Pa.
Arthur C. Sickels 2 Chio Division of Wldlife - New Marshfield, Chio
Kenneth C. Smth - La. WIld. & Fisheries Conm - 9137 Qiphant Rd. - Baton
Rouge, La.
Nate Snyder - U S. Forest Service - Prescott, Arizona
Dan Speake - Alabama WIldlife Restoration Unit - Auburn, Ala.
Wlliam M Stiteler - U S Forest Service - Upper Darby, Pa.
Don H Strode - Dept. of Fish & Wldlife - 813 dine Street - Frankfort, Ky.
Edward G Sullivan - Soil Conservation Service - Box 523 - Grenada, M ss.
Ferd Sunrell - U S Fish & Wldlife Service - Atlanta, Ga.
Harold Terrill - Mssouri Conservation Conmssion - Rural Rt. # - Ashland, MO
WlliamP. Thomas - U S. Forest Service - Cak St, - Gainesville, Ga.
W H Turcotte - State Gane & Fish Conm ssion - Box 451 - Jackson, M ss.
Harold E. Warvel - Tennessee Game & Fish Comm ssion - Nashville,, Tenn.
Robert E. Waters - Al abama Dept. of Cons. - Courthouse Annex - Decatur, Al a.
C. W Watson - U S Fish &WIdlife Service - 1423 Cairmont Rd. - Decatur, G.
Burton S. Webster - U S. Fish and Wldlife Service - Brooksville, Mss.
Wlliam W Wntz - U S Forest Service - Cunberland National Forest -
P.O BOX 56 - Wnchester, Ky.
Aifford T. Wllians - La. Wldlife & Fisheries Conm - Box 426 - Ferriday, La.
Lovett E. Wllians, Jr. - AP 1. - WIdlife Res. Unit - 111 Mtcham Ave.
Auburn, Al a.

T. EE Wllianms - darksdale, Mss.
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