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is aceepiable as is

is acceptable as is for interim reporz, but the following comments are
made for future reference

& needs some minor revision

More specific informarion about the program at Texas A&M University is needed. The Service
needs details about what worked and what did not. For example, early in TAME's involvement in
the captive breeding program, they experienced significant morality of greater prairie chickens
from GI tract impacticn due to eating coarse grass. Two Atrwater's males were lost o impaction
as well. That probiem and its solution needs to be documented. Other problems that were dealt
with also need to be documented, including those dealing with diet, salmonellosis, snzkes, fire
ants, etc.

The Service is willing to extend the reporting period until the disserzation (mentioned in the repo
as being in preparation) that will provide this information is cormpleted. A copy of the completed
disseriation wili be aceeptable as a final repors for this project.
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Need:

Prairie chickens « Tympanucius cupida) were once widely distributed throughout the nited States
(Aldrich 19632, Johnsgard 1983 however, characteristics that make gragslands prime habitat for
prairi¢ chickens also make them prime habitat for human expleitation.  Throughout this century
much of the native prairie has been converned for agriculture {e.g. row crops) and urban vse. Asa
resuli. the remaining prairie covers onky a small fraction of its original expanse and has become
severely fragmented. Concomitant with this loss has been degradation of the remaining prawie due
to overgrazisg and brush invasion. This has Jed to the dramatic reduction in the numbers and
distribution of prairie grouse (Aldrich 1963, Johnsgard and Wood 1968, Johnsgard 1983).

Of the 3 subspecies of prairie chicken, the greater prairie chicken (7. ¢. pinngrus) has the largest
extapi populations (Johnsgard 1983). Although some populations have been reduced or even
elirainated. this subspecies continues Lo thrive in many of the Central Plains states. where population
estimates are siliin the hundreds of thonsands.

The heath hen 17, c. cupide) originally inhabited the scrub—oak plans of the Ailantic coast from
Maine and Massachusetts 16 Virgima and possibly the Carolinas {Gross 1963). During earky colomial
times these birds were so abundant throughout Massachusetts that laboring people and servants
stipulated with their employers noi 1o have heath hen brought to the table more that a few times a
weeh (Nuital 1832 in Gress 19281 However. as colonization of the east coast progressed,
populations of heath hen rapidly disappeared. Although conservation measnres were enacted around
the wirp of the century. the subspecies was extirpated by 1932 {Gross 1963).

The pligh: of the Aswaters praitie chicken is siilar to that of the heath hen. An estimated 1 nalhor
Amwaler's prairie chicken { APC) once inhabited 2.4 million hectares of tall grass prairie habitat on
ihe Oulf Coust of Texas and Louvisiana (Lehmann 1941 By 1967, only 1,070 birds occupied 12
Texas couniies. and in 1967 the subspecies was placed on the federal Endangered Species List
yLawrence apd Silvy 1980y, Today (1997). human induced habitat loss and fragmentation have
further reduced ihis subspecies.to 3 small, isolated populations totaling fewer than 60 birds (L5,
Fish wnd Wilkihie Service, unpub!. reporis).

The APC is the onlv endemtic endangered bird in Texas, and its dechine is stimulating concern by
Federn). State. and private conservaiion groups. The wild population reached a low of 21 males
during spring 1996, In all 3 counties where the birds are found, the population of males declined to
less than 10, Throughow the history of decline of the species no county population has ever
recovered once they have reached these low numbers (Seal 1994). The precursors o these alampng
siatisiics were the need that paved the way t0 this project whose goals were to improve existing and
polential hahitat on privale lands, establish a captive breeding program for the species. develop
reintroduction techmques, and evenwally vsed captive-reared birds to supplement existing
populations and re-establish addinional populations.

Resulis:
Projeci funds were used 10 suppor private lands habitat improvements from 1920 through 1997,

capiive brezding efforts at Texas A&M University from 1990 through 1996, captive breeding efforts
at Fossil Rim Wildlife Center in 1955-96, and construction of a public education display and captive



breeding equipiment at Houston Zoological Gardens 1n 1990-97,
HABITAT IMPROVEMENT OF PRIVATE LANDS

Lowery Lease. Victoria Coumty

The Lowery Ranch was one of two ranches in Victoria County that still had a few Attwater’s praine
chickeny when the Secuon Six program started in 1990, This 2100 acre ranch was leased June 1.
1990, The ranch had been badly overgrazed for several vears. The first vear lease agreement called
far total removal of cattle,

The vear of resi combined with above average rainfall resulted in a lash stand of Little bluestern and
Indian grass. The lease was continued {or two more years at half the rate paid the first vear. The
ranch was srocked with caitle ai 2 light stocking rate the last two vears of the lease.

The owner has connnued 1o stock the ranch at a moderate rate and it continued to be an excellent tall
grasy prane. Unforiunately ihe chicken population had declined to such low level { one male in

19513 by ihe lime ihe prairie was restored, that they disappearad from the rapch.

Cliburn Lease, Victoria County

The Chtmm Ranch was the other ranch in Victoria Couniy that stil had chickens {ihree males in
19911 when the Section Six program started. This 1250 acre was leased Seplember 1. 1991 through
Tanuar. 1. 1993, The lease agreernent was that cattle stocking rates would be regolated by the Texas
Parhs ond WildH{e Departmient and TPWD would treat the brush on the ranch.

Aninvasion of mesquite, huisache and running liveoak was occurring en the ranch. resulting in a
loss of the praine. The one time brush treatment was 1w Qctober, 1991 and resubied 1n an excelient
brusly hile. The lundowner has now staried & burming program (0 help prevent the invasion of woody
SHeCies.

The praiie chicken response, unfortunaiely, was the same as on the Lowery Ranch. The Jast bird
seen o1 the ranch was one rooster in the spring of 1992

Kaechele Legse, Apstin County

The three vear lease on this 1200 tract of land adjacent 1o the Attwater’s Prairie Chicken Refuge
became effective September 1, 1990, Tins part of the Kaechele Ranch had been good chicken habitat
unti! it was tahen over by McCartney rose. The lease agreement gave TPWD cantrol over grazing
rates i exchange for treating the rose bushes. This area was treated twice with Grazon P+D o
conirol the roses. li was also bumed two times to help eliminate the rose problem.

The rose contral program was quite successful. The area has been restored to excellent praine and
now goodt chicken habitat, alihouzgh no chickens are currently wsing it 2 the present time as the
chickens on the Refuge are on the opposite end from the Kaechele tract. However. the Kaechele
Ranch will be the first private release site for capiive raised Alvwaler § praine chuckens.



The owner of the ranch has continued the program of rose control and buming o restore the praific.
He 15 currentiv working elosely with the Parks and Wildlife Departrnent and the U5, Fish and
Wildlife Service wo improve the grasslands on his ranch.

Zamba Lease. Avson County

The Zareba fease was a 100 acre meadow in Anstin County. A four year agreement staried on
Qciober 1, 199]1. The lease agreemernt limited the meadow 1o being cut only once each year and after
Tulv ). The meadow provided excellent nesting cover for chickens. There was a booming ground
jnst across the fence from the meadow. In the spring of 1992 there were five males on this boorung
ground. There were only 24 males remaining in the county at this time.

Eollinger Lease, Ausiin County

This 383 acre meadow was leased for the period of June 1, 1993 through May 31. 1996, The
landowner was linited Lo one cutting of hay each year after July 1. The last active booming ground
111 Austin County was on this propeny. It also provided mceliem nesting cover in an area where
surrpunding ranches had litle or no nesiing cover.

The lasi three know Attwater's roosters in Austin County were capiured on the boormung ground on
this meadow and placed 1o the captive breeding program in 1993, The loss and fragmentation of

habitai in thz area resulted in the wotal decline of the elckens.

Lincoln Lease. Awvsun County

This 170 acre tract was localed between he Bollinger and Zaruba property. 1t was approximaiely
onz mile troie both of these propenies. This place was leased in an aliemnp 10 provide native pranmie
n an arcs near the two places that still had booming grounds on or near them. Most of ihe other
pastures 15 the area had been badly overgrazed.

Thiciowee van roin September b 1992 through October 21, 1993, The first two vears 0o grazing
was allowed. Light grazing was allowed during the last yéar of the contract. Honwvenver, the dack of
encugh pood habitat and the extremely low number of birds when the program staried resubied in no
{espon-¢ 10 the program.

Smnmary

Despite its innovative approach, the Section 6 lease program was stanted too late 1o benefit the irds
bocanse by the time the habitat was improved on a Section Sax lease the birds had disappeared.
However. the Kaechele wract will play a key role in the release of captive rarsed birds, Also, some
of the landowners have contined the managementi practices that were initiated by the TPWD and
have ¢continued 1o maintain the pative prairie on their property.

CAFTIVE FROPAGATION

All ol the findings presented below are drawn from annual permil repodts prepared by staif of the
Arwater's Pratrie Chicken National Wildlife Refuge. A more complete analysis of the captive



breeding effores af Texas A&M University will be reflected in a doctorsl dissertation currenily in
preparation,

Texas AEM University

During 1920 breeding pens in a radial design were constructed at Texas A&M University (Figure
1% Captive propagstion efforis began in the spring of 1991 when 23 greater prairie chickens from
Kansas were placed in facilities at Fosail Rim Wildixe Center and at Texas A&M Umiversiy, Work
al these locations focnsed on developing caplive propagation and reintroduction methods that would
hopefully be directly transferable to the Atbwater’s. During 1992 and 1993 Texas A&M University
continued to work with wild-cavght and capiive greater prairie chickens to develop captive rearing
technigues and as a pant of their investigation of release and repatriation technology.

The most serigus problemns encountered at TAMU during 1993 were related to photopenod. Captive-
reared GPCs from Minnesota (1 male, 1 female) and wild-cavght GPUs from Kansas (1 male, 6
females) were brought to College Swation for incorporation as surrogates in the APC program.
Because Minnesowa birds irave 8 bours of daylight at the peak of their breeding and Coliege Station
ordy has 14 bouss in Jupe. the Minpesoia birds never came inio breeding conditon and the 2 Kansas
ferales placed wiih the Minnesota male all produced inferiile eggs. Also, because the Kansas birds
needed 14 hours of daylight o breed. they did not breed until mid-May, and egas were produced a
month kaier than they would have been if the birds had been in Kansas. This caused problems with
egg viatnlity due wo the extremely hot ambient temperatures recorded in College Station during late
May and Jane

Duning the 1993 season only 3 of the 4 hens with the Kansas male produced eggs. Of 37 eges laid
by these 4 hens. 49 (85.9%) were fertile. Of these 49 fertile eggs. 26 (53.1%} hatched. Fouricen
chicks (32.8% 1 have swvived to adult age. For reference, hatching success observed by Waikins
(1971 ywas 90.5% {or amificially incubated wild eges. and Morrow {1986) reeorded haiching suecess
of 83.6% n wild nests. Lehmann (1941:16) observed ihat 93.0% of 71 eges in 7 wild nesi hatched.
McEwen et al i 1969 found that in 526 caplive-produced GPC egegs fertility was 31.3%, hatching
saceesy win 3200 and survival 1o matarity was 33.8%. A fipal example of comparative data was
derived by Kruse (1984), working from 1972 through 1975 with 112 tens, which laid a total of 2,591
capive-produced egos. During the course of this 4-year study femility was 72.0%. hatching success
was 76%. and survival 10 8 weeks of age was 38%.

Expersmental rearing technigoes dealt with at TAMU included {1) rearing GPC chicks by hand in
an indoor brooding pen. (2} allowing an adult GPC to hatch and raise ber own young, (3) placing
day-old GPC chicks with bantam hens, and (4) placing day-old domestic "trainer” chicks in with the
GPC chicks. All chicks were fed live insects {except for the chicks reared ttdoors by the adule
GPC). chuck starter and water ad hibitum,. GPC chicks did not consume large quantities of chick
starter until thev reached at least 4 weeks of age. The only really successful rearing technique was
iand rearing. Both the bantam hen and dayv-old domestic chicks competed with the GPC chicks for
insects, The adul GPC hen was seen trampling her chicks to death while responding 10 & booming
male in an adjacent pen. These chicks were apparently weakened due to insufiicient insect numbers
i the cutdoor per.

in 1994 awoial of 23 eggs collected from wild APC nests in Galvestow and Refugio counties were



transpoiied 10 Texas A&M University for incubation and rearing. Of these eggs, 22 or 96% hutched.
Chiek rearing success was 77%. with 17 chicks sarviving.  In addition 1o the coliected eggs. 3 wild
males were collected from Colorado (2) and Ausun (3) counties.. Tweo of these males were
transported ¢ Texas A&M University, two to Fossil Rim Wildlife Center, and one 1o the Bousion
Zoo. Unfortunatelv, boith Texas A&M University birds died within two weeks due to impaciion of
the gastrointestinal wact with coarse vegetation used as dietary supplements and bedding material
for the pen fleor,

Texas A&M University's facility experienced an outbreak of a viral disease begimming in December
1994 This virus, known as avian reticuloendotheliosis vims (REV?Y cansed nodules on the skin and
internal organs Birds also commonly expernenced secondary avian pox infections. From December
Fo19940 May 11, 19955 Awtwater’s at the TAMU facility were suspecied or confirmed to have
died from REV. Another bird died of avian pox during that period. ‘Of the ten Attwater's remaining,
§ tested positive for REV or 1is antibodies.

As aresult of ihis disease outbreak, TAMU's facility was quarantined. Previous research indicated
that the incidence of vertical transmission of REV through the egg was less than 4% therefore
reibmainiliy Ailwalers @ this facildity were allowed 1o breed. and then were placed in internyl
guaraming in a closed building. These birds were then exposed io an antificial light regime 1o
accelerate their reproductive schedule. All offspring from these original infecied birds imtially tested
necative for REV and s antibodies: however, some problems with the testing protocel were later
discovered. In 1otal. TAMU produced 54 eges from 4 hens in 1995, Seventy percent (38) of these
eges were viable, and 24 {or 63% of the viable eggst hatched. A total of 16 chicks (or 67% of the
haiched ezgsi survived, '

Data from the three facihies {TAMU. Fossil Rim Wildlife Center, and Houston Zoological Gardens)
indicated two trends: (1) viability of captively-produced eggs was much lower than those collecied
from the wild. apd (24 the number of eggs produced per hen al TAML and the Houston Zoo was
parely equin aleni 10 gpe complete clutch in the wild. Boih of thesz observations could be related o
the fact that bards in ail 3 facilities were moved into breeding pens imnch later (Jae-Febniary o early -
Afarch ) than hiad been proposed because of the vnforeseen need for REV testing and also because
of delays in pen construction. In seme cases, birds were already acuvely booming by the time they
weye inoved 1o breeding pens,

In 1993 Texas A&M University's facility continued to experience porblerns with REV. Problems
with the reliabitity of REV test resulis led to exposure of most Attwater’s at TAMU to REV prior
10 or during the 19596 breading season. When problems with the testing protoc] were resolved, all
potentially exposed birds were ultimately isolated in intemnal quarantine facibiies. Offspring from
these birds were kept separate from offspring produced by REV-free birds. Repeated REV tesis
indicated that all 1996 offspring were REV-free. Data from TAMU and other facilities now indicate
transmission of the disease from an outside source, such as migrtory birds.

Phoraperiod Mandpilation. Thiee femnale and 2 male APC were isolated from the rest of the breeding
flock ot TAMU becanse test results wndicated positive exposure (0 REV. These birds were placed
wnder phaioperiod manipulation o deternine (1) whether or not Attwater’s could be bred under
artiflicial hghi remames, and {71 what Jight regimes were optinal for production. Birds were first
housed at & howrs of light starting 1 August 1996 for 2 months. Light duration was then increased



1 hovar every 2 weeks until 16 houars of lighl was reached. Egg produciion siarted on 29 Januan,
1996, Of ihe 28 eges produced, 12 (43%) hatched, 6 (21%) were non-viable, and 10 (36% ) were
fertile b failed 10 hatch. Only 2 {17%:) of the hatched chicks survived. Heavy chick monahity was
noted in August and September due to space restrictions resuliing from the REV quarantine.

Hybridization Esperiments. In order 1o determine the feasibility of producing Atiwater's-greater
praine chicken byvbrids i the event that such a breeding strategy becomes necessary at some point
in the future, TAML paned 2 felame greater prairie chickens with | male Antwater™s. All 3 of these
breeding birds tested positive for REV. Sixty-two hybrid epgs were produced, resulting in 18 (295
hyvbrid chickes., Eighteen of the eggs produced by the hybrid pairing were infertile, and 26 were
fertile bt failed 10 hatch. Only 2 (11%:} of the hatched chicks survived. This experimient was
conducted vnder photoperiod maniuplation as described in the previous section, Table 1 shows a
comparison of produciion and rearing success for ihe hybnd pairing compared to Attwater’s pairs
under similar conditions (photoperiod manipuiation).

Fossil Rim Wildliie Center

During 1955-86. 14 hens at Fossil Rim laid 126 eggs. Egg viabiliny was 48% (61 eggs). haiching
success was 800 (49 chicks), and 21 chicks were raised to at least § weeks of age (43% survivali.
Problens were experienced with egg production and egg fertility, possibly due in part 10 stress
associated with the stenlity of pen subsirates (pens were at that Umne essentially maintained with bare
sand substrate and very litile vegetation}. Three APC were 1ost in the pens to great-homed owl
predation during the fall. Apparently owl(s) were flushing the birds in the pens and then grabbing
them through the top netting.  As a result, all Arvwater’s were wing-clipped. Nine Aitwater's from
Fosal R were released on the Anwater Prairie Chicken National Wildlife Refuge during Augusn

Houston Zooloeical Gardens

Section & funds were used to purchase a few supply and equipment items for the Houston Zoo in
1996, Durmg th vear. 8 hens produced 165 egzs. Viability was 935 (134 eogs), hawching succes:
was F0% (1S chicks). and 78 chicks survived to at least 8 weeks of age { 72% swvival), In
addiosn. ihe Hoaston Zdo hatched 8 of 13 eges collecied from the wild and rased 7 of those chicks
10 &t keast § weeks of age. A total of 60 Atiwater's from the Housion Zoo were nlumaiely released
into the wild at the Attwater Prairie Chicken Nwr and The Nawwre Conservancy’s Galvesion Bay
Prairie Preserve.

In 1996-97 the Houston Zoo used project funds to construct an exhibit for public viewing of APC.
The exhibit. which was constructed vsing several sources of fanding, features 8 APC not currently
in the breeding program in a pen with native vegetation and eastern bluebirds. A kiosk displays
several high quality graphics about the Atiwater’s and two video presentations,

Captive Breedipg Summary

Total coptve fopulaiions at of November 1996 are presented in Table 2. Reintroducuion effons for
Anwater’s Prairre Chickens have moved somewhat more slowly than originally anticipated in this
proposal. primaridy due 1o setbacks from the emergence of the reticuloendotheliosis virus. REV ai



this time continues 1o be a major challenge © the caplive breeding effort, as the recovery team
stniggles to understand management of the virus in both captive and wild popuiations. Despite these
setbacks. however. the reintroduction process has gone on 0 provide initial successes. wsing funding
from a varkeiv of sources. Technigues were tested in a pilot release of 13 maie APC on the national
wildlife refuge n 19593, Refined techniques resulted in survival of 31 of 69 APC released in 1996
to the 1997 breeding season. Imitial survival of birds released in 1997 is encouraging. The captive-
breeding facilities. which now include the San Antonio Zoo, continue 1o trv to improve productivity
and survival of released birds ihrough research on diseases, reaning iechnigues, diets, and pen design.
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Table |. Comparison of Aftwater’s prairie chicken captive breeding success under ambient
conditions (outside breeding pens}, photoperiod maniputation, and the hybridization of a mate
Atiwater’s with female greater prairie chickens. The hybridization experiment was also
conducted under photoperiod manipulation. Al breeders under photoperiod manipulation
were REV positive.

Photoperiad Hybrid/Phetoperind
Ambient Conditions Manipulation Manipulation
Eggs 155 {10 hens) 28 (2 hens) 62 (2 GPC hens)
{15 5/hen) {14/hen) - (31/hen)
Viabie eges 90 (58%) 22(79%) 44 (71%)
Hatched 45 (33%y 12 (55%) 18 (41%)
8-week survival 26 (58%) 2(17%) 2{11%)

*Because of problems with REV, birds were paired late in the breeding season. This likely led’
to some hens pot breeding, contributing 10 26 eges determined t0 be non-viable. Of the 39
remaining eges included as non-viabie, most were dumped and broken in pens, and a few were
taken by saakes. It should be noted that- most breeders at TAMU were later determined to be
REV positive.

"4 cloteh of 5 eges were destroved by fire ants during hatchipg. These were not included as
successful haiches.



Table 2. Atrwaier’s prairie chicken captive population as of November 21, 1996

Facility Males Females Unknown Total
Fossil Rim 12 18 0 30
Texas A&M 9 7 18 34
Houston Zoo 16 i4 0 30
San Amwonio 5 i 0 6
yash) _
Total 42 40 18 100
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