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BLACK AND TURKEY VULTURE ROOST DYNAMICS, MARKING,:MORPHOLOGY:

AND NESTING IN VIRGINIA
by

Th@mas Medrick Sweeney;v
 (ABSTRACT)

Black vwvulture (Coragyps atratus) and turkey wvulture

(Cathartes aura)~-r065ting"dynamics» were studied ‘at eight
réosts near Radford, Viréinia.v Biack vuiture numbers at a
permanent roost rahged from lowrmonthly.means in Jﬁne 1982:
and 1983 to‘peakrmonthly meéns in December 1981 and 1982..
Turkey wvulture numbers ranged from low monthly means ianuly.
1982 and 1983 to peaks in Deceﬁber 1981 and 1983. Vulturesj
used two témpbraryArOOSts at nearby iéndfills,from_Mérch‘
thfough October in 1983. Vultures marked with . cattle
eartags were'observed movingiamOng roosts. Road counts wéré(
poorly correlated (r = 0.39, P = 0.05, r = 0.39, P = 0.12,
black vultures and turkey -vultures rgSpectively) with -
roosting vulture numbers, aﬁdbmay not be good indicators 6f’
vulture  numbers. . Long térm ﬁoﬁitoring _ ofvv vulture
populations is best accomplished by six counts in December;
on the same date each'yeaf, és vultures‘léave permanent
roosts. Movement df'problem foosts may be most effectiVe‘

wvhen accompanied by removal ofbattractants;p~Accreti0n of



fecal material on metai leg bandé COnstficted tarsi of biack
and turkey vﬁlturesQ"Téflén‘bandg‘did hbt constrict the
tarsus, but tag ‘loss was high. ‘Adulﬁ black vultures had
longep tarsi and'Short§r wihg'ch§rds1th§n juveniles. - Two
nests ‘were used 1n 1983 wand ﬁ1984 by tWo péifé , of‘A black

vultures, consisting .o_f‘ one marked and one unmarked bird.
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INTRODUCTION "

Black wvultures and turkey vultures (Coragyps atratus,

Cathartes aura) are common throughout most of thelr ranges,

and the black Vulture-appears to be expandlng 1ts range in
the northeast (Arbib 1980). Both specles however, appear to
be declining in some areas (Tate 1981). Analysis of 24'

years ‘of the ChriStmasj Birdh Count (CBC) suggested that
numbers of both spec1es have been decreas1ng since the
1950 s (Brown 1976) Unfortunately, dlscontlnuance of CBC's.
in many localities and emergence in others and a two fold
1ncrease rn_the total number of counts maylbe.respon51ble
for lnterruptions“in the appartent decline,(BroWn*1976), and |
may otherwisevconfoundvthe results; Additionally,rlocal CBC
methods‘prior to»l973 did not preclude counting individual
| vulturesrmore‘than Onceras'vultures disperse from roosts and
then return'during‘the day.

. Summer roost'counts also»havebsuggested'local declines
in vulture populations '(Tate“and ‘Tate 1982). However,
‘summer roosts are not ‘representatiue of fthe entlre
population bas'fthey 'are.'prohath' composed  mostly ofv
nonbreeding blrds (Jackson 1982). |

Accurate ‘evaluatlon of vulture populatlon status
requlres development of an- effectlve method of estlmatlngt

population size.',‘Roosting' groups seem to be ' the most



2
practical 'unit of measuremenc‘ for ‘monitoring vulture
numbers. Knowledge of the daily and seasonal dynamics of
vulture roost' usev.andv relationships among‘ roosts cis
essential for interpretation‘of changes in roosting numbers.
MonitOring movements ofumarkedhindividuals will aid in the
analysis "of . relationehips' amongr_roosts,~ Development of
practical seXing ~'techniqueef; and ‘"determination . of
reproductive characteristics . will ‘aid  in long-termjr
“monitorinq of population characteristics |
The first chapter of this theSlS describes daily anddj
seasonal changes in several vulture roostsv'in, southwest;
HVirginia and suggests'methodé’for longeterm monitoring of
vvulture populations The secondbchapter evaluates‘marking
‘techniques and their utility .for population studies‘ of
vultures. The third chapter is a preliminary description of
'black vulture and turkey vulture morphology‘aspa basis for
development 2ofb_morphometric aseXing 'techniquee.; The last

chapter describes nestingrperiodicitv in'blackhvultures.
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BLACK VULTURE AND TURKEY VULTURE ROOST DYNAMICS

AND MONITORING TECHNIQUES 'IN VIRGINIA

Black vulture and turkey vulture (Coragyps atratus,

Cathartes aura) populations have reportedly declined in some

areas;(Brown 1976, Tate and Tate 1982). Both species prey
upon young or injured'iivestock (Hamilton 1941, Ldvel 1947,
Parmalée 1954); damage érops (Scott>19805; énd transmit
-diseases (Enright ét al. 1971). 'These‘facté squest a need
to monitor and manage vultufé populations. Becaﬁse these
'.species often’roosﬁ in large"humbers, roosting groups_mayibe
~appropriate units for mohitoring ahd.management;-

Effective management and interpretation of ﬁumerical
changés howeVer,,réquire-an underétanding of normal
fluctuations in numberszaf"foésting Vultureé’and'of.the
- relationships among roqsts in'an'érea. In this paper we
reﬁért:a study;of;fhe.daiiy éﬁd-seééénai dyna@ic§ in vulture
numberé at.r$os£s in southWeszVirgihié,.and suggest methods_-'
for lohg-term ﬁonitoripg of Vulture'pébulatiéns.

STUDY AREA AND METHODS

The study was conducted in a 2000-km2 area in the
'southern Appalachian Mountains (Fig. 1). Mountain ridges

were dominated by AppalaChian,oak foreSt»(Bailey 1978) and



hvalleys were primarily pasture- Most (90/) of the prlmary
‘study area was in Montgomery and Pulaskl counties in
V1rg1n1a ~ In 1983 these countles contalned 60, 200 cattle,t*’

- 3,400 hogs, and 8 500 sheep (Dunkerly and Rowley 1983).

The locatlon and llmlted roost dynamlcs of the prlmary study:V

roost (roost 1)'was reportedvby Prather et al (1976)
Other roosts were dlscovered by observ1ng fllght dlrectlons
of vultures in the mornlng and evenlng and by 1nvest1gat1ng

reports from the publlc

Counts of'Roosting Vulturesl

.During'morning counts, vultures:were tallied by species
‘from 1/2 hour before sunrise until all vultures left the
roost or until‘theeﬁew remainingibirds could be-easilyh
counted. During eveninglcounts;svultures in the roost were
'counted at about three hours before sunset and arr1v1ng
'blrds were tallled untll all vultures entered the roost
UTally meters (Forestry Suppllers Inc Jackson MlSS ) and
7 X 35 b1noculars were used to count roostlng vultures |
Counts were made from a pos1tlon that afforded v1s1b111ty of'
all vultures enterlng and leav1ng the roost |

,To test—the accuracy of counts two obserVers counted :
vultures s1multaneously Counts of black vultures and
turkey vultures at roost 1 were palred for the same dates'(+;

5 days) for 17 September 1981-16:September 1982_w1th 17
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September 1982-16 September 1983 to test for differences in
numbers of vulﬁures between years. The last count in
November, four counts in December and the first count in
Januafy were similariy paired to test for differences
between annual peaks. Annual minima were tested by pairingl
(x 5 days) the laet count in May, four counts in‘June and
the first count in July for black vultures. The last count
in June, four counts in July and the firet count in August
were paired and tested for turkey vultures.

In some cases we were unable to successfully complete.
an attemptedbcount because fog obscured the roost or because
vultures moved in numbers too large to count. We
,investigated'the’effeet Of time and roqet:éizevon the
probability of count sucessbueing loglinear models and the

maximum likelihood ratio test statistic (Fienberg 1978).

Road Surveys

Semi-monthly surveys were conducted on three 50-km
routes radiating from roost 1 (Fig. 1). Routes were
traveled in random order during the middle six hours between
sunrise and sunset, on two randomly chosen da&s each month.
In the event of rain, an alternate day was randomly chosen
from the remainder of the days in the month. Two hours were
allotted for each sufvey, allowing ample time to retﬁrn to

the beginning of the next route after each survey was
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completéd. Each survey started at the énd of the route
closest to roost l and was conducted from a truck driven at
appfoximately 55 km/hour. When vultures were sighfed, the-
truck was stopped'and the birds were observed with 7 x 35
binoculars or a 20-45x spotting séope. We recorded the
number, location, and species of all vﬁltures observed.

Survey routes have been used to obtain population
indices for'a.vafiety of speciés (Howell 1951, Hewitt 1967,
Walker and Cant:1977). ‘This technique has also been used
for counting vultures (Hubbérd‘1982);A We therefore
investigated the correlation betwéen our survey results and
the:difect counts made at roost 1 near the:date (i 5 days)

of the survey.

Vulture Captureiénd Marking

Vultures were captured with a 9.5 x 18.0 m cannon net
(Wildlife Materials Inc.) baited with dead livestock at
trap site 1, roost 3 and roost 4 (Fig. 1) . Neétling and
adult Vultures were céptured by hand or in their nest caves.
-‘We tagged wvultures with Allflex Maxi cattle ear-tags

attached through the patagia (Wallace et al. 1980).

Vulture Movements
Roost 1 was observed from 30 minutes'before sunrise to

four hours after sunrise and from five hours before sunset
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to 1/2 hour after sunset approximately ohée weekly from
'dctbber'1981 -November 1983. Roosts 2, 3, and 4 were
observed opportunistically during counts'of,rOOSting
vultures, observation pf departures and during vulture
trapping efforts. We also observed sporadic use of
- ephemeral roosts ﬁéar foodvsupplies.  Thevpresence of markéd

vultures at study roosts was recorded.
RESULTS

Vulture3R§6s£s

Eiéht vuiture roosts weré‘stuaied>(Fig. 1). Roosts 1
and 2 were bccﬁpied{throughout theiyear (permanent roosts)..
Roost 1 had been used by'vuiﬁures at least:since'l939 (E.
Parks, pers. commun.).“ Roosts 3 and 4 were used‘during the
breeding season (Seasonal roosts) and were located 300 m and
150 m from landfills, respectively. ‘Roosts 5-8 were used

for only 1-4 days each'(ephemeral roosts, Table 1).

Coﬁnt Success »

Of 405 counts attempted at roosts 1-4, 171 (42%) were
successful‘(Table 2). Counts were attempted on 339 mornings 
and 66 evenings from September 1981-November 1983. One
hundred and fifty-four (45%) morning counts were‘successful
compared to 17 evening counts (26%, x2? =‘8.76, 1 df, P =

0.003).
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Number of black vultures (BV) and turkey vultures

Table 1.
(TV) at roosts near food sources, southwest
Virginia, 1982-1983. ‘
Roost Date BV TV " Food source
5 19 AUG 1982 0 12 calf
5 24 Aug 1982 0 0 calf
6 21 SEP 1982 o 23 calf
6 ' 28 SEP 1982 0 0 calf
7 2 OCT 1982 -3 31 sheep
7 3 OCT 1982 3 30 sheep
7 6 OCT 1982 0 o sheep -
8 23 SEP 1983 5 13 cow
8 24 SEP 1983 0 13 cow
8 25 SEP 1983 5 17 cow
8 26 SEP 1983 5 15 cow
8 27 SEP 1983 0 cow
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Table 2. Success (%) of counts of black and turkey vultures
at roosts 1-4, southwest Virginia, 1981-1983.

Roost

Time Successful Uhsuccessful'v' Total
aMm 119(42.5) 161(57.5)  280(100)
1 ! | ,
PM 10(18.9) 43(81.1) 53(100)
aM 4(40.0) 6(60.0) 10(100)
, (40. ,' 2 0(100)
PM 1(50.0) 1(50.0) 2(100)
CAaM . 17(63.0) 10(37.0) 27(100)
3 | ' . S
PM 4(44.4) 5(55.5) 9(100)
AM 16(72.7) 6(27.3) 22(100)
PM 2(100) 0(0) 2(100)
AM 154(45.4) 185(54.6) 1339(100)
1-4 PM 17(25.8) 49(74.2) 66(100)
Am and PM  171(42.2) 234(57.8) 405(100)
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Morning counts at roost l (N = 23) were:frequently
unsuccessful in Aprll and October whendfog'obscured
v151b111ty until mld-mornlng, 147 morning and 43 evening
counts failed when strong winds caused.25-200>vulturesvto.
fly out of the roost 51multaneously | Fivebmorning and four
evenlng counts were unsuccessful because a s1ngle vulture,
in each case, lost control of 1ts fllght while enterlng the
roost and crashed 1nto branches cau51ng a large number of
other birds to fly from the roost. ‘Ten morning counts and 1
evening count were interrupted when large groups‘of vultures
flew from the roost for no‘reason that was apparent to the
observer. One eveninglcount was'unsuccessful because a boat.
floated under roost l which scared vultures'from_the roost.

Counts at seasonal roosts (roosts 3 and 4) were more
successful than counts at permanent roosts (roosts‘l and;2)v
in the same season (Xa = 13.5, 1 df, P < OlOOl), and morning
counts Were more successful than evening‘counts(x2 = 9.01,

1 df, P = 0.003), but no ev1dence was found that

interactions between roost size and time of day affected the

probablllty of successfully countlng vultures at a roost
(G2 = 1.64, 3 df, P = 0.65).

The difference in Success‘rate in counting the two
classes of roosts is probablv due to differences in wvulture

numbers. There were never more than 100 vultures at the
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seasonal roostsﬂand ﬁsuallye<50:e When <50 letures}were
using a roost they were:relatively easy to coﬁnt.e&en when
all birds flew into and oﬁt,of'the-rqost repeetegly.
Eveﬁing eounts were less successful beCauéeeVultures
commonly flew in ahd out of roosts repeatedly before
:oosting for the,niéﬁt.f_Vultures‘rarely flew backeintoea
roost after departinq-in the merhing. The succese ef counts
were compared between those eounts made from October to
‘March fer both years of counﬁ data. No Significaﬁt' 
difference.in eucess of_counts wae found between seasons

(x2 = 13.5, 1 df, P = 0.001)..

Count Accuracy

Simultaheeus counts (N = 6) by 2 independent ebservere
(the author and his wife, Table 3) did not differ.
_significantly for bleckevultures (Wileoxon'signea rank test
T =7.5, P =0.28) or turkey vultures (T = 7.0, B = 0.28).
~No evidence was founa that expefience affects the accuracy
of fhe count. Observed differences were‘emallbcompared to .
counts; the mean differences in counts. between observers was
<1% of the smallest biackvvultﬁre count and <2% of the

emallest turkey vulture count.
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Table 3. Simultaneous counts of roosting wvultures at roost

1 by two independent observers, Radford, Virginia,

1981-1983.
‘Numbervof , Number of
black vultures: turkey,vultures
Date (time) ) _Observer differehce ‘Observer differenée
12 TS
03 Nov 1981 (AM) | 222 227 -5 119'>117 2
25 Oct 1982 (PM) 505 518 -13 156 162 @ -6
26 Oct 1982 (AM) 487 4S6 9 149 155 46
27 Oct 1982 (PM) 462 453 -9 127 131 -4
28 Oct 1982 (AM) 498 509 -11 143 138 =)
29 Oct 1982 (AM) 567 546 »' 21 141 144 -3
X 457 458  -1.3 139 141 -240

 (SE) (49) (48) (5.5) (5.6)(6.6) (1.8)

1
Observer 1 was an experienced counter, observer 2 had .
counted departing wvultures only twice before these tests.
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Roost Départures‘énd'ArfiValé* 

| During 14 roost departurés 4-127% of black vultures (;)Ev\=
8.6 + 0.6 SE) aﬂd,o-izvofvturkey-vultﬁres (X =3.1+ 0.6 SE)
departed in a 30-minute peridd before sunrise. In the 2 |
hours following sunrise, 83-92% black‘vulturés (X = 85.5 %
0.6 SE) and 88-100% turkey vultures (X = 93.8 £ 0.9 SE) left
the rooSt. Only'O;G% black vultures (i #t1.9 + 0.05 SE) éhd |
0-7% turkey Vultﬁres,(i': 2.1 + 0.005 SE) remained in the
roost after four hours éfter‘suﬁrise. _All vultures left
seasonal roosts withinbone hour,aftef sunrise (N = 21).
Vultures returned to both seasonal and permanent roosts. as
~early as five hours before sunset They moved into and out of,
roosts, as they joined énd left groups of cirqling birds of

flew.to and from other nearby trees.

Seasonal Dynamics

The numbef of both,speciés peakéd at’roost 1 in
Decémber 1981 (blagk’vﬁltufes, 481 + 37.0 SE;‘turkey‘
Vultufes, 229 + 19.1 SE) and December 1982 (black vultureé,
710 + 63.0 SE; turkey vultures, 224 + 14.9 SE). The fewest
black wvultures were found in June 1982 (174 + 20.3 SE) and
June 1983 (191 % 10.5 SE) (Fig. 2). The fewest turkey
vultures were found in July 1982 (37 £ 0.8 SE) and August

1983 (107 * 7.3 SE)(Fig. 2).
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Fig. 2. Counts of black and turkey vultures at roost 1,

southwest Virginia, 1981—1983.
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More black‘vultures (Wilcoxon Signed Rank i = 60, N=
37, P = 0.01)_and,turkey_vultures (T =53, N=237, P =
0;008) weré counted in 1982-1983 than in 1951~1982,.“00unts

were greater for black vultures in 1982 (T = 0.0, N =6, P =

0.02) but not turkey wvultures (T = 11.0, N = 6, g°
There were‘moref bléck (T = 0.0, N =6, E = OLOZ)'and turkey
vultures (T = 0.0, N=6, P=0.02) present during the
minimum in 1983 than 1982. |

The huhber»bf vultures roOsting'at roost 2 appeared to
} cyclevsimilarly to vulture numbers at rdoét ll(Fig; 3). |
Vultures were first observed roosting at roost 3 on 15
August 1982; 'They were observed roosting‘théfé on 10 visits
until 14'October 1982. No vultures were found roosting on -
v18 October or on 17 subsequeﬂﬁ Visiﬁs unfilbivMarch 1983
when we observed 27'roosting biack vultures. On:25 Oct§5er
‘1983 vultures roosted until 25kminutes before sunset whehl
they left in a single groﬁp in thevdirection:5f ro§st‘1.

No roosting vultures were found onAWeeklyvvisits to
. roost 4 during’February and March 1983’until'9:mar¢h 1983,
‘when we 6bserved 19 turkey vultures‘debarﬁ froﬁ>thé,robst at
sunrise (Fig. 3); No vultures wefe observed on 25 March,v
but wvultures were‘observed on 18‘subsequeﬁt'visits until 20
September 1983.  The roost waS»ndt used dufiné subsequent '

visits through 20 November 1983.

0.99).
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Fig. 3. Counts of black and turkey vultures at roosts 2-4,

southwest Virginia, 1932-1983.
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Road Surveys

Twenty-five surveys were conducted from July 1982-June
1983. A total of 56 turkey vultures and 160 black wvultures
were obéerved (Table 4). Black vulture‘foraging groups were
larger than turkey wvulture groups (Wilcoxon Rank Sum S =
3.88, P < 0.001) and were closer to roostvl than furkey
vulture groups (S = -2.59, P = 0.01). Black vulture groups
were larger during the October-February peak at roost 1 than
at other times of the year (S = 2.03, P = 0.04). Turkey
vulture group size and distance:'from the roost were similar
in winter and at other times of the yéar'(§': 0.91, P =
0.36, and §=-1n12, P = 0.26 respectively). The numbers of
black vultures énd turkey vultures counted on surveys were
poorly“correlated with the number of black vultures and
turkey wvultures counted at roost 1 on the same date (* 5
'days)v(z = 0.39, P = 0.05; r =0.39, P =0.12, black
vultures and turkey vultures respectively). No black
vultures or turkey vultures were observed on surveys in
three months; road surveys were also poor estimates of

overall abundance.

Vultures Captured
Eighty-nine vultures were captured from 1 June 1982-30
August 1983 (Table 5). Fifty-three black vultures were

caught at trap site 1 between 1 June 1982 and 6 July 1983.
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Table 4. Size and distance (km_frbm roost 1) of black:
vulture (BV). 'and turkey vulture

southwest Virginia, 1982-1983.

(TV) groups,

Nov-Feb

Mar-Oct

X(SE)N X(SE)N

Group size ‘
BV 27.5(5.9)4 9.7(2.4)6
TV 3.1(0.6)7 2.4(0.4)10

Distance (km)

BV 9.5(3.2)4 13.6(1.9)6
v 20.9(2.4)10

17.7(2.6)7
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Number of black vultures (BV) and turkey wvultures
(TV) marked and resighted, by roost, southwest
Virginia, 1982-1983.
Number Resightings -
of birds :
marked Total By Roost(s)
Roost N N % 1 1 1&3 1&4 1,3,&%4
Spp N % N % N% N %
Roost 1
BV 592 562 84 472 84 9 16 0 0 ©
v 4% 2% 50 1" 50 1 50 0 o o
Roost 3
BV 9 6 67 2 33 4 67 0 0o o
TV 12 9 75 1 11 7 178 0 1 11
Roost 4
BV 1 1 100 0] 0 0 0] 100 0] 0
TV 1 1 100 0 0] 0 0 100 0 0]
Roosts 1, 3, and 4
BV 69 63 91 49 78 13 21 1 0] 0]
™V 17 12 71 2 17 8 67 8 1 8
Total
86 75 87 51 69 21 28 2 1 1

N

roost 1.

1.

Percent of total resighted.
Includes 6 nestlings marked at nest caves <1 km from

Four nestllngs marked at nest caves < .5 km from roost

Resighting of a nestllng marked at a nest cave <.25 km
from roost 1.
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Three hatchlng year black vultures and two hatchlng year
turkey vultures were tagged 1n their nests w1th1n 300 m of
roost 1 in each of the summers of 1982’and 1983;- One adult
blackuvulture was also marked in a nest near‘roost 1.

Four black vultures, and 12 turkey vultures were
captured using the cannon net at roost 3’between 6 July l982»ﬂ<
and 2 August 1983 (Iable 19). One black vulture‘and 1 |
turkey vulture were captured at‘roost QIWith«a cannon net on
.30 August 1983. One nestling turkeyvvulture vas‘marked near
Nev Castle, VA and-two black vulture nestlinqS_were Marked_d
in tbeir nest cave at Rocky Knobinorth of7Newport;lVA.

.Most'vultures were captured‘at trap site 1 where a
farmer dumped dead livestock. More_calves andVadult cattle
were found‘there, per day of observation,'from December 1982
to May 1983 (X ='0.3 * 0.01 SE) than from June"1982‘to'

' November 1982'(§i=ko.o7 + 0;09‘SE)(WilcoxoniRanktsum S =
56.0, P = 0.008). .

Movements Among Roosts

Nlnety-one percent of marked black vultures and 717 of
marked turkey vultures were re51ghted in 348 and 84 total
.res1ght1ngs respectlvely, from 3 June 1982 to 19 November
1983. No exchange of marked vultures was found between
. roosts 1l, 3, and 4 and roost 2 ' Most Vultures were sighted'

only at roost 1 “but seven black vultures marked at -roost 1



were sighted at roost iviﬁ winter.1983‘and then sighted at
roost 3 in summer 1983. One other black vulture and one
turkey Vulture mafked:atvroqst 1 were also sighted at roost
3 in summer.1983; All nine were resighted at roost 1 the
following winter. quthmovements'of vultures were_observed
betweenvroosts 1 and 3Q Four black vultures'aﬁd seven
turkey vultures merked.at roost 3 in the summefs of 1982 and
1983 were resighted et feostvl inethe,winter(s) fbilowing
- tagging. Three of these vultures,'a'juvenile of each
species and an adult turkey vulture wefe,sightedvat roost 1
at leaet twice frem 20 September to 24 Octobef-1983. They
were resighted at roost 1,’three‘days after‘Vgltures stopped
 roosting at roost 3.

Eight black vultures‘marked at roost 1 in the winter of
1982 were observedvet.roost 3 at least once dﬁfiné the
spring and summer of 1983. Three turkey VuituresAmarked at
foost»3 in the summer of 1982 were'sighted‘at roost 1 in the B
- winter of 1982 end then sighted’agein at least once at rooet
3 in the springvand summef Qf“1933-_ One black vultﬁre and
four tuikey vultures that,weie eighﬁed.at roosts 1 and 3
during the Summer of 1982 were sighted at roest 1 in dctober
and November 1983. Only one black vulture and one turkey
Vultufe;were mefkedlet roost 4. _They'were:reeighfed in

September at roost 4 and then resighted at roost 1 in
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- September and October 1983,‘after vultures stopped roosting
at roost 4. An adult black vulture taggedvnear Chapel Hili,
N.C., 190 km from roost 1 (P. P. Rabenold pers.vcommgn.)
was captured at trap‘site 1 on 1 February 1983 and was

resighted at roost 1 on 5 February 1983.
DISCUSSION

Roost Organization

Three types of wvulture rooets were found in this study.
Permanent roosts (1 and 2) were used throughout the year.
.Vulture numbers followed an annual cycle with peak numbers
in December and minima during the summer months. Seasonal
roosts (3 and.4) were used’from March ﬁhrough October.
Ephemeral roosts were used briefly, apparently to facilitate
use of temporary food sources? Vultures moved among roosts
l, 3, and 4. Although we observed no movements between
roost 2 and the rest of the roosts, we suspect that there
were some, as we observed movement from a réost“almost,s
times further away.v Our:observetions of roost 2 were elso
limited as compared to»the_tqtal hoﬁrs'of'observations at
roosts 1, 3, and 4. QbServedimovements‘amohg_rppéts suggest
that vultures in southwest Virginia use "roost systems" as

described by Rabenold (1982).
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Annual Cycle

'Disoontinuance'of roosting at seasonal roosts in the
fall coincided Withwthe_periodfof rapid increase at the |
permanent roost (roost 1). Vultures from seasonal roOSts:
shift to roost 1 in the winter. Black and'turkey uultureS'
marked at the permanent roost (roost 1) in‘the‘winter of
1982-~-1983 were'resightedtat both roost permanent roost 1 and
- seasonal roost 3 in the summer. -Vultures'marked at roost 1
and vultures marked'at roost 3 were sighted at both‘roosts 1
"and 3 in summer and then‘resighted at roost 1 inIWinter;
The‘discontinuance of»roosting at seasonal roostsvinvthe
fall and the commencement ofiuse'in’the sprinéfpresumably .
~contributes to thegannualioyole of-vulture numbers observed
at roost 1. Roost l.may be functioning as a'sink for
'Vultures from many seasonai roosts.v Turkey vulture
migration may—also'contribute.to?the~annual cycle ofhvuiture
numhers (Stewart 1§77) Although seasonal roosts found'in
thls study were used by turkey vultures almost exclu51vely,
black vultures may constltute larger portlons of other |
seasonal roosts and/or travel great dlstances from other.
roosts which are part of the roost system ' which
contrlbutes to the w1nter increase of vulture numbers at

permanent roosts.
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The sighting of the_vulture ffom Chapel Hill N.C.
indicates that blaék.Vultures do ¢ome,from.distances'at
least up to 1901km. - Parmalee and Pafmalee'(1967) found
black vultures ranging up to 320 km, presumably in response

to varying food supplies.

. Communal Roosting

The reasohs for communal‘foosting'afe not»clear;.
Several factors that may explain ﬁhe adaptive significance
. of this behaVior'arevpredatorranidance from the benefit of,‘
roosting in a bﬁffer of bir&s (Lack 1968), eher§y7
conservaﬁion by rooéting close to othérvbirds which feducés“
heat loss (Kelty and Lustick 1977, Yom-$§v etial. 1977, Shaw
1979, Hendricks 1981), pOpulatibn regulation throuéh |
emmigration in response tg;epidiectiq displays (Wynne-
Edwards 1962), coofdinatioﬁiof CQmmuhal migrationvfhrough
premigratory assémblages (Meinertzhagen 1956), roost site
availability (A}]:_]_‘.:ern azf;d;;j@unq 1982) f»o’o‘d"locétio'n
information by foliowiné Succeésful‘foragers (food-
information hypothesis,_Wa:dfgnd Zahévi'1973), aﬁd-otherv
social functions suchnas?facilifétidn“of‘mate-selebtion in
congregations (Coombs 1961, Gurr 1968),

However, few of these seem‘appliéable to black and
turkey vulture communai rbosting; The large size and few

.apparent’predatofs of biack and turkey wvultures suggest that



| predator'avoidance prohably is not a,major‘factor
influencing communal roostingl Energetics.appears'not to‘be :
-an important function either because vultures roostv
communally in the tropics. Additionally,;Stalmaster (1981)
found no evidence that heat radiated byicommunally‘roosting'
bald eagles created a more favorable microclimate; It isrv:
‘unlikely that coﬁmunal roosts function in:population
»regulation through epideicticldisplaYs_stimulating
emigration (Wynne-Edwards 1962). ,Theseedisplays.iMply
altruism, evolving from'group Selection,thich'iS'not:likely
(Barash 1977). Coordination:of group migration is probably
not an important function‘either,‘because many\populatiOns
of black vultures and turkey vultures are apparently
'nonmlgratory (Elsenmann 1963,.Skutch 1969, Stewart 1977) and
because communal roosting:is‘common durlng the summer.

Roost site:availahility“also.is’probahly notha“factor
stimulating communal roostlng because there is an apparent
abundance of sultable roost 51tes due to the general
nonselectlvtlty of vultures for spec1f1c types of roost
trees

| Two hypotheses seem to suggest reasonable adaptlve
benefits from communal roostlng for black and turkey
vultures. Ward and Zahav1 s (1973) suggestlon that communal»

roosts functlonvas‘a food-lnformatlon exchange center seems‘
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reasonable because of the transient and clumped:nature of
the vulture's food‘base. 'Rabenold (1982)'found.indirect
evidence, through an analysis of rooSt'departures;Athat
communal roostingdincreases food finding efficiency;‘cMate.ﬁ'
selection andlpair bond formation may also benalfunction of
black and turkey vulture roosts at least in winter when
breedlng vultures are present Allen and Young (1982)
suggest that late fall and early spring roosts functlon 1n‘

' ~pa1r formation 1n bald eagles.

Roost Cyclicity-

In addition to the reasons for communallty there may be
naddltlonal reasons for the observed cyc11c1ty in roostlng |
uCycllc1ty may be caused by changes 1n 1ntens1t1es of factors
,caus1ng communallty, of factors competlng w1th communallty
or both. .The food-informatlon hypothes1s predlcts that when
yfood becomes scarce the tendency or need to - follow others to
find food would increase. h Thls suggests that roostlng in
larger numbers would be a result of decreased food
‘avallablllty because it would increase the probablllty ofv
finding a vulture which had foraged successfully. However,h:
in southwest Virginla‘foodfis probablybmore abundant in
i winter than other times of the year because of intensive -
livestock farming and of mortality'associated with thev

rigors of winter weather and the timing ofvparturition'of
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livestoék herds which occurs from January through Mérdh;‘at
least in this afea. | | |

Pérmanent roost numbers began to increase as hatching
year vulttres,fledged.at,the end of thevvulturevbreedihg :
season’andbthen decreased at the_beginning of thetfollowingbl
breeding season. Although_food-information'may be a major .
reason for Communality, it seems likelytthat mate selection
and the'need to diSperse-tobfind widespread néstihg sites
méy, at least in'part, cause the cyclicity oftﬁsetof

permanent and seasqnai erSts.
MANAGEMENT IMPLICATIONS

MonitorihgvStfateqy

Reports of possibié vulture populatibn déclihes is
based on data fréquhristmag bifdjcountsi(CBc) dewn'l976)
and summer roost counts (Tate and Tate 1982).‘ |
Interpretation of CBC data is confounded by én é;most two-
fold increase (national scale) inICBC counts since'the
1950's as well as emergence of counts in some areés and .
'discontinuénce in others. Additionélly, CBC methods do nét
preclude counting individual vultures more than qnce.
Hubbard (1982) suggests that roadside raptor counts afe an
effective means of assessing the number of turkey vultures

in New Mexico. The poor correlation between road surveys
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and roost counts and thé low number of vultures observed on
surveys in this study suggests that suéh»surveys may not be
a good,method.fof monitoringvvulture populations'in ali
areas. The vegetation and topography in southwest Virginia
probably obscured some flying VultUres;nresulting in few
observations. It appearé that CBC's and roadside surveys
are ineffective methods of monitoriné vulture populations.

We suggest that trends can be diécerned by comparing
annual variation in the means and peaks of six December
counts. Vultures should be talliéd as they leave roosts
from 1/2 hour before sunrise until the roost is empty. our
results for black vultures demonstrate that such counts can
vary substantially from year to year. ‘Counting at all
winter roosts in an area should reduce the "noise" caused by
local movements and may providé a good estimate of the
number of vultures in an area. Counts of birds at smaller
roosts in June may provide an index to the nonbreeding
population but the fact that some breeders join summer
roosts while others roost near nest sites will hamper
interpretation of such counts. Furﬁhef research will be
needed to determine the contribution of migrant wvultures to»

winter roosts.
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| Vulture Populafion Status

It is difficult to interpret'reports of declining
populations (Brown 1976, Tate 1981, Tate and Tate 1982)
because of the difficulties noted above. Prather et al.
(1976) counted the vultures at roost 1 in December
1973-1975. Their counté bf both speéies in 1974 and 1975
(1047 and 1133, respectively) were similar to our peak
counts (789 and 1107 in 1981 apd 1982 respectively), but
their 1973 count of 401 was lower. Long term monitoring of
" both species usinglqonSistent methods will bé required to
determine the implicatipn§ of such'fiucﬁﬁations for vulture

populations.

Roost Maﬁipulation

All roosts observed in this study and another
associated study, (J. R. Coleman anva. D. Fraser Unpubl.
data) were closely assqciated’with either nest sites or food
suppliés. We envision roost formation to begin with
éttraction of a few birdS'to these resourcés. The species'
aggregative tendencies then result in an»influx of
additional birds. If this model is correct, the’mOVement of
problem roosts may be most effective-when'acpompanied by
‘femoval of the primary_attractaht. Conversély, rOost‘
maintenance may require protecﬁidn of food supplies or nest

sites.
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FURTHER EVALUATION OF MARKING- METHODS

FOR BLACK AND TURKEY VULTURES

A safe and effective means for.marking vultures has
been sought since the suggestion by Henckel (1976) that

_lesions may be caused by feCal'accumulation.cn leg bands

used on Turkey Vultures (Cathartes aura):fWallace et al.
.1980). Use of patagial markers has been Widespread and
adapted to many species (Marion and Shamis'1977). Kochert
et al. (1983) evaluated wrap—around>patagial markers for
-their anatomical and behav1oral effects and utlllty on

Golden Eagles (Aqulla chrysaetos), Red-tailed Hawks (Buteo :

jamaicensis), Pra1r1e Falcons (Falco mex1canus), and,Commcn

Ravens (Corvus corax) from.1970 to 1980. Mossman (1976)
used cattle eartags as'patagial‘markers on six Turkey
Vultures. | -
Wallace et al. (1980) evaluated the use of cattle
‘eartags and v1nyl streamers for use on, Black vultures

(Coragyps atratus) and Turkey vultures. They usedu5.75 X

7.0 cm eartags, weighing 7.8 g to anchor a 15 x 8 cm vinylv
streamer marked with a number.- They reported eartags to be
good permanent anchors for attachment of large, highly

visible vinyl streamers. Vinyl streamers are subject to
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wear and fading, however, and lbng—term studies entailing
resightings of marked individuaLS'requiré a more durable
marking device. .Becausé the Alflex'céttle eartags are
resist fading (Wallace et al. 1980), we evaluated’the use
. of a larger cattle eartag as patagial markers fbr Eiéck
vultures and turkey ?ultures. The intent‘was to use the
numbers on the eartags for resightings, rather than to use
the tag to anchor a marked vinyl streamer.

In this paper'we evaluate the method of attachment of
cattle eartags and their effect on thé behavior and social -
status of Black Vultures and Turkey Vultures. We also
compare and evaluate the resuifsvof using metal and teflon
leg bands on captivé:vultures.‘ |

~ METHODS

We trapped Black Vultures and Turkey Vultures ffom
January 1982 through Septembér-1§83 using a'9.5 by 18 m
“cannon net (Wildlife Materials'inc.). ‘We marked the
vultures with white maxi-size cattle eartags (Delta Plastics
Ltd.VOf New Zealand, G. C. Haﬁford Mng Co., Syracuse, NY |
- 13201). Our methods were similar to those of Waiiace et al.
'(1980); but we did not affix vihyl streamers. Eaéh tag Qas
9.5 # 10 cm, weighed 12.2 g, and was marked with a 4.0 x 4.5
cm black block alphanumeric. The messagé, "Wrife Wildlife,
VPI, Blacksburé, VA 24061 USA and Bird Band, Washington,

DC," was printed in 4 mm block letters on the back.
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Attachment of petegia; tags;_;

The eartags were attached through the patagium of each wing
approximately 3 cm anterior to the hUmerue to radius—ulna
articulation with the large part of the tag on the top of
the wing (Fig l,); We were careful to avoid puncturing the
tendon of the extensor patagii longus at the leading edge of
the wing, muscles nearvthe humerus and radius, air sacs and
blood vessels and the tendinous slip which crosses the
patagium. Before applying the tags, we wet the lower
surface of the patagia with alcohol so that the muscle,
tendons, air sacs; bIeod vessels, and particularly the
tendinous slip were clearly visible: Feathers were plucked
from the intended site of attachment when neceSsary'to
provide better visibility of the patagium.

Evaluation of pataqial tag visibility.--vWe compared the

visibility of two sizes of eartags to determine the distance,
at which the alphanumeric codes werevviSible. Large tags
(5.75 x 7.0 cm, 7.8 g with 3.25 x 3.0 cm block numbers) and
maxi tags (7.5 x 10.0 cm, 12.2 g with 4.0 x 4.5 block
numbere) were used. Sixteen people inaiceted when they
could first be sure of the fag number as each teg was
separately walked toward themlfrOm a distance of 50 m. No
optical aids were used during this test. The test’Was

conducted in an open field on a clear, bright morning.



~= Anterior Proximal

S8  _t— Tendinous Slip
'r,‘ - '1* i

Button

Fig.l. Ventral view of the patagium of a Black Vulture showing
blood vessels and the tendinous slip near the site of puncture

and position of attachment of cattle eartags.
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Effect of patagial tags on behavior.--

Resightings of individuals were recorded at roosfs and trap
sites. We recorded the outcome of aggressive interactions
between marked and unmarked vultures to evaluate the effect
that tags had social status. We assumed that if tags do not
effect social status, marked vultures would be dominant in
half of the interactions observed.

Effect of patagial tags on flight.—-

The effects of using eartags as patagial markers on vulture
flight was assessed by comparing the préportion of marked
vultures departing from a roost in the first half hour after
sunrise with the proportion leaving in the Second half hour
after sunrise. Positions near two roosts which allowed a
viéw of the top of the wings were chosen to sample departing
vultures. We also assesed flight patterns and ease of
flight of marked and unmarked vultures. We assumed that
there would be no difference in departure times of marked
and unmarked vultures and that they would not appear to fly

differently.

Evaluaﬁion of leg bands.--

As an alternative to using metal leg bands, wé evaluated the
effects of teflon bands to detefmine if they would cause‘r
lesions as Henckel (1976) found with metal leQ bands. Four

Vultures were kept in 6 x 4.5 x 3 m cages from 15 February
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1983 through 10 February 1984;v>two'others‘were kept from 11
November 1983 to 10 February 1984. We banded each vulture
with an aluminum No. 28 (4.2 g; 2 cm‘inside»diameter) metal
leg band (National'Band and Tag Supply Inc.); comparable to
a No. 8 USEWS leg band on one leg, and an O.8i¢m'wide} 4.6
g teflon locking ioop band on thé other leg (1.5 x 3.0 cm
eliptic, Sherwood Research Corp., Fig. 2). The bands were
inspected weekly to obserye_excrement aﬁéretion,vand were
replaced if the excrement:¢aﬁsed‘constrictioniof the'térsus
and foot swelling. 7

RESULTS AND DISCUSSION

Attachmeht of patagial tags.-- The eartags were easily

attached with no apparent infliction of pain to the
vultures. Only once in 91 taggings was bleeding obsérved at
the site of attachment. Vultures immediately pulled at the
tags with their bills, but this‘behavibr was never observed.
more than one day afte: tagginq. After one déy subsequent

, té release, vulturesvwere only observed'touchingvtégs when
they were preening.

Evaluation of patagial tag visibility.-- Maxi-size cattle

eartags wére readable at a greater»distance (§'= 30 m, # 1.2
SE) compared to large tags (X = 27 m, * 1.0 SE, Paired
t=3.88, 15 df, P=0.002). The proportion of resighted tagged

" Black Vultures was similar to the proportion of tagged
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Turkey Vultures resighted (1 df, x2 = 0.001, E = 0.98, Table
1). The eartag alphanumerics were eaSily visible with a 20x
spotting scope for'distances up to 250 m. Use of eartags
alone is sufficient if the purpose of marking is tobobserve
vultures while perched, such as near a roost. Eartag
alphanumerics were readable in only six‘of 353 (11.3%)
sightings of flying marked vultures. Reading tagsoof flying
vultures was 1imited by the frequency of opportunity to read
the tags when the birds banked in flight; Tégs were
unreadable in 17 of 455 (3.77%) resightings of perched
vultures because feathers covered part of one or both tags.
The high percentage of resightings of marked individuals o£
each species suggests thét the method isveffective for this
type of study.

Effect of patagial tags on behavior.-- The proportions of

individuals dominant in interactions were not significantly

different from the expected values of 0.5 for either Turkey'

- Vultures (2 = 0.02, P = 0.73) or Black Vultures (2 = 0.02; P

= 0.15, Tabie 2). This corroborates the findings of Wallace
et al.:(1980)(in cases of aggressive iﬁteraction between
marked and unmarked vultures. We found no evidence that the
use of cattle eartags has any effect”on the social status of
Black or Turkey Vultures. We’aiso obsefved successful

nesting of two marked black vultures in two years after they
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Table 1. Number of Black Vultures and Turkey Vultures
marked, number (%) resightedat least once, and
total number of resightings of Black Vultures and
Turkey vultures, southwest Virginia, 1982-1983.

Species Marked Resighted : Total

- : ‘ ‘Resightings
Black Vulture . 71 ' 63(89%) ‘ 352
Turkey Vulture 18 15(83%) 86

Total 89 76(85%) 438
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Outcome of aggressive interactions between marked

Total

- Table 2.
and unmarked Black and Turkey Vultures in
southwest Virginia, 1981-1983.
Dominant Bird
Species Tagged o Untaned Total
n(%) . n(%) n
Black Vulture 34(42.0) _ 47(58.0) 81
- Turkey Vulture -32(57.1) 24(42°9) 56

66(48.2) 71(51.8) 137
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were tagged. (chapter 4; this thésis). This also suggests
that the eartags héd no detrimental effectvon their social
status.

Effect of patagial tags on flight.--

We recorded five samples of marked and unmarked vultures
departing two roosts fromkl April 1983 through 30.August
1983 to determine if marked'vnltures départedvroosts later
than unmarked Vultures( suggésting that the eartags
inhibited flight. We obtained one sample'at airoOSt of ‘
approximately 45 Turkey Vultues and three Biack Vnitures and
four others at a roost o£ approximately 200 Black Vultures "
and 100 Turkey Vultures. We pooled the samples to test for
differences in the probortion of tagged vultureS’of each
species between the first and second halves of one-hour
observations comﬁencing at sunrise (Table 3); We observed
no differencés in the proportions of marked énd,nnmarked_,
Turkey Vultures'leaving in the first half-hour and second
half-hour of observation (1 df, x2 = 0.81, P = 0.37). All
samples were obtained When winds were less than 5 km/hr.
These conditions provided a good test oompared tobgusty
conditions which,allow'rélativeiy'éasy‘dynémic soaring. We.
frequently (n = 103) observed tags flapping up‘and]down
during flapping flight but we héve not observed such

movement when vultures were soaring.
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Table 3. Period of departure (early = first half hour of

departure, late = second half hour of departure)
of Black and Turkey Vultures, southwest Virginia,
1983. ’ :

Early ’ _ - Late

Turkey Vultures

Marked ' 4 o 6
Unmarked 18 i 14

Total 22 . 20
Black Vultures | ‘

Marked o o) | 2

Unmarked | 5 4

Total _ : 5 : 6




47

Too few departing Black Vultures were observed in the
tests tQ allow an accuréte estimation of the effect of éar-
tags on their flight. Twice we observed Black Vultures with
oﬁe eartag rotated 180,degrees, extending over the leading
edge of the wing. The tags flapped and dragged as the
Vulture'fiew. Ih one observation, the vulture was the
second in a group of four. 1In the other case, the wvulture
was last in a group of four and appeared to lag behind and
was flapping more laboriously than the birds it was
following. This was observed in less than O.S% of all
observationsvof flying tagged Black Vulture apd‘Tufkey
Vultures. '

Evaluation of leg bands.-- During the banding test, five

metal bands deveioped excrement accumulation that caused the
foot to swell éﬁd the_bands,héd;to be removed (Table 4). No
teflon bands developed this degree of excrement accretion;
however, two teflon bands (33%) were_found broken in the
cages.

The results of using metal bands corroborate Henkel's
(1976)vfindingsif‘HoweVer, even,thoﬁghlno potentially
detrimental excrement accumulation was found'using teflon
bands; the tag loss observed suggests that they may be

unsuitable for marking vultures.
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Table 4. Replacements (n) and daYS-between replacement'
(DBR) of metal and plastic leg bands on captive

Black Vultures (BV) and Turkey Vultures (TV),
southwest Virginia 1982-1983.

n | ~ DBR

Species Metal Plastic Metal Plaétic
v 0 1 - a4
BV 22 0 ' 97, 136 --
BV 23 0 218, 107 -
BV 1 1 88 Y
BV 0 0 -- --
™V 0 0 - -

Total 5 2

Band found broken in‘cage'on 30 'March 1983 and replaced
immediately. :

Bands were replaced 1mmed1ately upon removal of a band
causing leg constriction due to excrement accretion on 21
May and 4 October 1983.

Bands were replaced immediately upon removal of a band
causing leg constriction due to excrement accretion on 20
September 1983 and 4 January 1984.

Band was removed on 13 May 1983 and replaced on 21 May
1983,

Band was found broken in the cage and replaced on 21 May.
1983.
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| SUMMARY'

Cattle eartags ére éaéily»épplied to patégia of Black
and Turkey Vultures. rParticular care shéuld be taken in
their applicatibn that the taqudoes nqtvdaﬁagé the tendonous
slip that crosées the pétagiﬁm.i We found the eartags to be
ideal for Studies requiring idenfificafion'of-perched.
vultures. If obSerVafions of flying bifds afe‘deSired, thén '
a combinatidﬁvbf eartags‘and stfeémers may be mbfe
appropriate. | H

Eartag patagial markers are a useful'altérnati?e‘to lég
bands.  Tefloﬁ leg bands didinot have detriménta1 §ffects:on'

banded vultures;~bﬁtﬂband loss was high.
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MORPHOLOGICAL CHARACTERISTICS OF BLACK

AND TURKEY VULTURES IN VIRGINIA

Three methods for sexiné vultures are presently
available: laparoscopy, kéryotYpe analysis, and fecal
steroid sexing (Fry 1983). Althqugh karyotyping is tedious,
it is the most generally uééful because it is noninvasive,
as applicable to juveniles as adﬁlts, and useful throughout
"~ the year. | B |

A rapid and praCticél method of sexing vuitures is
desirable because_ofléhe technical and»ecénohidal.limitation
of présent méthgds.“ﬁdébé (1582) de&eloped matheﬁatical
models which predict tﬁe sex of Turkey Vulturés using two -
morphological meéSQrémenés, bod§ Qeight and tarsus length.
If a similaf method éan”be de&eloped for use with Black
Vultures and methods can be adapted for ﬁse on bdth-Black '
and Turkey Vultures_ﬁhére clinal differences in body size
may require adjuStﬁents in the method, it would provide a '
practical and rabid method of sexing these_birds. In this
paper we describe éome morpholdqicél-characteristiCs~of
'Black and Turkéy Vuiturés‘to pro?ide é basis for further

study of sexing vultures based on morphology.'
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METHODS

We trapped Black and.Turkey_Vulturés.near a large
communal roost near Radford, Virginia (Prather et al. 1976)
using a 9.5 X 18.0 meter cannon net (Wildlifé Materials,
Inc.). We measured each individual's tbtal length, wing
chord_length, téil lenqth, culmen length, térsﬁs length,
middle toe leﬁgth;VWeightL Winéfarea, and calculated the
wing loading (Béldwin et al. 1931). We measured the
flattened wing chord length withva.72:cm wing,béard. Each
vulture was weigﬁéd in a 300 g canvastagioh a.SﬁO kg Homms
spriné scale. Thevwiﬁg area was determined‘byvtracing a
wing of each bird.aﬁd_thgh meésuﬁing,thé érea using a
planimeter. Wing idadinq was calculatedfﬁy-dividing weight
‘by twice the area of one wing. ‘ | |

We classified.both species into two age classes.
Turkey Vultues that’héd red heads witﬁ-bills that Were 50%
or greater white in color were classified-as adult. Those
with grey héads andbleSS'than 75% white bills were |
classified as juvenile (Friedmann 1950). We claésified
" Black Vultures with bills that'wére 75% or greater gray as
‘adults, and those‘with billé less than 50% gray as juveniles
(Friedmann 1950). | _

We compared these characteristics by age class within

both . species usinq'Wilcoxon Rank'Sumbtésts.r We also
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compared measuremenfS‘of vultures captured in January and
February with those captﬁred in June, July, and'August;
RESULTS AND DISCUSSION

We captured 52 Black Vultures (29 juveniles, 55.8%) in
January andvFebruafy 1982, and 12.(3 juvenilés, 25.0%) in
the monthsiof'June, July, and August in 1982 and 1983.
Adult birds had longer.tarsi»and juveniles héd\longer wing
chords (Table 1). | |
We found no other significant’differences in horphology of
these two classes.?'If either tarsus length or wing chord
length is found to be import;nt for differentiating between
the séxes, then separate models may have to be developed/for
adults and juveniles.

Since the number of Black Vultures at the roost near'b
which we captured these wvultures inc?eases to three or four
times the summer numbers in the winter>(Chapter 1, this
thesis), we suspected that some winter captqred vultures
-might bé representative of distant populationé ahd have
different mean body measurements. However, we found no
significant differences between wiﬁtér'caught and other
vultures in any of the vafiables‘we}meaSured for either
adult,dr juvenile Classes (Tables 2 and 3). Wintering
vultures may not come from so great a distahce that clinal

differences are apparent. This suggests that morphometric
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' Table 1. Body measurements (X(SE)) of juvenile and adult
Black Vultures, southwest Virginia, 1982-1983.

(g/cm?) 0.62(0.014)

.643

Body | . ) f:g‘-Black Vultures |

Measurement - Adul£(§;32) Juvenile(n=32) S P
TotaL"iénéth (cm)  64.2(0.31)“ 64;i(bﬁé4y.:{§49.o 0.223
Chord iéngih'(cm§"43;7fo.éij 44.2(0.16) '869.0  0.022
Tail length (cm) — 19.9(0.23)  20.3(0.40) 1075.0 O
Culmen length(cm)  2.4(0.02) 2.4(0.01) 954.0  0.220
Tarsus iength (cm)~ 9.2(0;07) 9,1(0.06) 1207;0‘ 0.026
Middle toe length - fA

~(cm) 5.0(0.04) 5.1(0.06) 1000.5  0.596
Weight (g) | 2134(39.5)  2107(20.7) 'ilzs.o 0.255
Wing area (cm?2) 3503(42;8)  3563(48.4) 974.0 0.379
- Wing. loading '

0.60(0.001) 1136. 0.200
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Table 2. Body measurements (X(SE)) of adult Black Vultures
trapped at two times of the year, southwest
Virginia, 1982-1983. : '

Body
measurement © - Winter(n=23) Other(g=9) s ' P
Total length (cm) 64.4(0.33) 63.7{0;69) 137.5 0.659
Chord length (ch)_ 43.6(0.25). 43.7(0.40) | 142;5 0.817
Tail length (cm) 19.9(0.29)'_ 19.7(0.36) 155.5 0.785
Culmen length (cm) 2.34(0.02) 2.43(0.47) - 114.0 0.135
Tarsus length (cm) 9.3(0.09) 9.2(0.12) 167.0 0.449
Middle toe length |
(cm) 5.03(0.05) 5.01(0.08) 135.5 0.596
Weight (g9) 2147(36.9) 2100(108.3) -152.0 0.900
" Wing area (cm2)  3527(56.1) 3462(52.6) 132.0 0.543

Wing loading _ :
(g/cm?) 0.612(0.015) 0.608(0.033) 158.0 0.706
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Table 3. Body »meaéﬁreménts- (iTSE)) of jﬁvenile Black
Vultures trapped at two times of the year,
southwest Virginia,1982-1983. ’ :

Body
measuremeht :Winter(g=23). ¢thg:(g=3) P
Total length (cm) 64.8(0.24) 63.8(1.20) 139.0 ' 0.537
Chord length (cm) 44.2(0.18) 44;1(0;2951 42.5 0.674
Tail length (cm)  203(0.44) 20.0(0.15) 68.5 0.230
Culmen length (cm) 2.44(0.14) 2{43(6606)' 69.5 0.203
Tarsus length (cm)' 9.03(0.06) 9027(0.20): 69.5 0.203
'Middle toe length | , .,v
~ (cm) 5.12(0.06)  4.99(0.15) 41.0 0.599
Weight (g) '2102(22.1) 2150(62.9) 55.0 0.743
Wing area (cm?) 3571(53.0)' 3488(65.0): 41.5 0.628
Wing loading | \ . |
(g/cm2) 0.592(0.009) 0.616(0.007) - 64.0 0.365
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dependent critera for'sexinqulack'Vultures are developed,
then they might be appliéd with success to bifdé captured at
this roost throughout the year.

We capturea l3vTurkey Vultures (12 adult, 1 juvenile)
in the months of June, July, and August in 1982 aﬁd 1983. |
These probably represent local populations (Table 4).
Because all birds were‘trapped in summerand most were
adults, seasonal’and‘agefcomparisons could not be made.

SUMMARY

We recorded.eight body measurements and calculated the
wing loading df 64 Bladk Vﬁltures and 13 Turkey Vultures.
We found significantly longer tarsi in‘adult.Black Vultures
than in juvenile Black Vultures, but juvehiles had longer.
wing chords. We found no differences in body measurements
between winter and summer captured Black Vultures in either
the adult or juvenile class. Only one of the.céptured
Turkey Vultures was a.juvenile. All Turkey Vultures were
trapped in the summer and most were adults so no seasonal
and age comparisons could be ﬁade. The results suggest that
separate morphometfic models for sexiﬁgiBlack Vultures will
be needed for juvenile and adult birds if they are to be
based upon tarsus ahd wing chord length. The similarity of
morphology of winter and summer captured Black Vultures

-suggests that morphometric sexing criteria developed for
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Table 4. Body,measﬁrements (X(SE)) of Turkey Vultures,
southwestNVirqinia,v1982¥1983. :

Body measurement ‘ ’Adult (n=12) Juveniie.(§=l)
Total length (cm) 70.7(67.8) o 71.0
Chord length (cm)'b 53.1(1.14) o 53.2
Tail length (&m) | 29.9(0.33)» ‘ 29.4
Culmen lethhv(cm) 2.58(0,024) 2.6
Tarsus length (cm) | 7.79(0.13) 7.7
Middle tqe‘length (cm) 5.0(0.08) : 5.3
Weight (g) ‘  2033(83.5) ,' 2025
Wing area (cm2)  4268(30.8) 4174

Wing loading (g/cm?) 0.48(0.069) 0.49
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vultures near this roost may be'ﬁséful,for Vultures captured

throughout the year.
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NESTING PERIODICITY OF BLACK VULTURES .

IN SOUTHWESTERN VIRGINIA

Black Vultures (Céragyps'atratus) arélconspicuous
members 6f the avifauna of southwést Virgihia; Although
both species nest in this area, thefe has been no
comprehensive study of their nesting'behavior; Stewart
(1974) described nestiﬁg‘behavior in detail for a single
Biack Vulture nést.‘ Thé'most complete compilation of both
species' reproductive characteristics wasldeveioped by
Jackson'(l982),'who desdribed the nesting phénolbgy, nest
lqsses,'and nesf éites of Black and Turkey‘Vuiturés.

Jackson (1982) describes nest site sitting, qu laying,
incubation periSd, hatching, the nestling'period and post-
nestling dependency in the context of thé.nesting cycle. At
.least’spme qeneral_data,are available for both spécies
describing these aspects of reproductionQ |

Howéver, littie is knownvdfvthe periodicity of'nesting
in either species. Jackson (1982)‘cited aécounté’of Bléck
Vulture nests béihg #Sedrin'successive]years by gnidentified
pairs, but notesbthe lack of convincinq»détarffom |
observations of marked birds. Wallace et al. (1980)
repofted fhat of 10 Black Vultures'captured during various
Stages‘of the nesting season, all that were_taggéd fqr more -

' than one season returned to the same nest site. However, no

6l
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detailéd account or exact sample size were given. In this
paper we describe the use of nests by the same Black
Vultures in successive years.
| METHODS ‘

Vulture nests were lodated in August 1982 by sighting
nestlings perched outside their nesﬁ caves. We visited the
nests during the breediﬁg season in 1682, 1983, and 1984.

RESULTS AND DISCUSSION

We found two;Black Vulture nests within 300 m of a
large Black Vulture énd Turkey Vultﬁre roost (the primary
roost (roost 1),.this thesis, Prather et al. 1976) 0n125
July 1982. One nest was in a cave large enoﬁgh to walk in
to about 10 m to where the éggs were laid. The eggs in the
other nest were laid about 0.5 m from the entfance in a
small tunnel. The adults and mobile nestlings wére able to
retreat about 2 m in£0'a small chamber‘Which could be -
reached only byicrawling flat on the cave floor.

One adult in each nest had been'preViQuSly marked by us
with a cattle eartag attached through each patagium {Wallace
et al.‘1980).' We visited the two nesté seven times in three
successive breeding seasons. The marked_vulture at one nest
was sighted once on 22 July 1982 when nestlings were
| present, on 19 April and 4 August 1983 when eggs were

present, and nestlings were present respectively,. and on
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31 April 1984_When'qu$‘were present. The otherimarked
vulture wa$.siéhted‘in"ano£her nest on 19 Apfilli983 when
eggs wete present and on 31 April l984'wheﬁleggs were
present. | |
SUMMARY

‘Jackson (1982) rep&rted that although therebare reports
of Black Vulture nests being used in succeésive years, there
have been no observﬁtioné of marked vulﬁures‘hesting with a
yearly periodicity. Wallace_et'al.'(1980i‘implied that some
(less than 10) mérkéd Black Vultures used'thé same nest iﬁ'
subsequent years. We found th,marked Black Vultures, each
one of a breediﬁg pair, nest inv$UCCessive yeafs in fhe same
nests. On vulfure nested in‘thréé successiveiYeérs;and the
other nested ih two sucessive years. Our resuitS‘from
observations of two nests corrobprate Wallace et al. (1980)

that Black Vultures are annual nesters.
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Table 1. Roost 1 counts, Radford, Virginia, 1981.

-

Date BV TV TTL Time  Time Temp % Cloud
, . Start Finish °c cover

09/17/81 272 141 413 0531 0938

7.0 10
09/18/81 302 134 436 0525 0856 4.5 30
- 09/19/81 338 073 411 0531 0823 7.2 80
09/21/81 355 143 498 0520 0835 4.9 g
09/26/81 185 104 289 0530 0800 6.5 20
09/28/81 166 087 253 0520 0923 4.5 10
10/03/81 144 074 218 0545 1034 2.3 - 80
10/14/81 341 084 425 1600 2005 1.5 70
10/16/81 141 096 237 0540 0834 2.5 55
10/17/81 148 103 251 0450 0813 2.3 40
10/23/81 186 101 287 0550 0902 2.5 100
11/03/81 222 119 341 0546 1020 3.5 60
11/10/81 286 133 419 0538 0826 2.5 25
11/12/81 347 139 486 0540 0902 . 1.0 10
11/19/81 483 163 646 0540 0803 3.5 20
' 11/22/81 525 234 759 0540 0745 -1.0 25
12/03/81 536 251 785 0555 0712 -0.5 15
12/10/81 539 250 789 0547 0948 -2.5 90
12/19/81 467 243 710 0537 = 0822 1.0 40
0.5

12/21/81 382 172 554 0558 ~ 0803 00
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Table 2. Roost 1 counts, Radford, Virginia, 1982.

Date BV TV  TTL Time = Time Temp % Cloud

Start Finish °c cover

01/05/82 441 121 562 0520 0802 -1.0 10
01/12/82 464 117 581 0530 0800 -0.5 20
01/16/82 390 129 519 0537 0904 -1.0 15
01/22/82 415 134 549 . 0523 1102 ' 1.0 05
02/01/82 427 137 564 0529 0730 -1.5 100
02/07/82. 403 137 540 0535 0837 2.5 50
02/13/82 414 131 545 0525 0828 3.5 - 50
02/20/82 408 123 531 0520 0926 3.0 - 45
02/28/82 397 121 518 0523 0847 2.4 -
03/01/82 410 117 527 0515 0828 3.5 20
03/05/82 418 117 535 0534 = 1036 3.5 10
03/11/82 402 109 511 0536 1036 4.0 35
03/18/82 330 089 419 0540 0759 4.5 40
03/22/82 = 318 076 394 0536 0934 3.5 90
03/26/82 268 077 345 0546 0902 4.3 95
03/28/82 274 068 342 0510 0836 2.0 90
04/02/82 231 068 329 0512 0803 4.0 50
03/13/82 172 051 223 0510 0959 3.0 50
04/10/82 138 059 197 1520 2056 3.5 00
04/27/82 154 047 201 1525 2200 3.0 00
05/05/82 150 045 195 0530 0930 1.6 00
05/06/82 145 048 193 0539 1038 2.0 100
05/12/82 151 045 196 0510 0903 —-—— -
- 05/31/82 143 042 185 0505 0801 1.5 00
06/10/82 145 044 187 0505 0849 - 1.8 30
3.0 60

06/14/82 142 043 185 0520 1044
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Table 2(continued). Roost 1 counts, Radford, Virginia,
1982. - : ,
Date BV TV TTL  Time  Time Temp % Cloud

Start Finish =~ °C cover

- 06/17/82 143 040 183 0523 0926

3.5 75

06/29/82 146 041 187 0517 1103 3.0 80
07/09/82 142 039 181 0525 0800 3.0 30
07/19/82 163 035 189 0525 - 0821 3.5 35
07/21/82 169 037 206 0530 0732 2.8 30
07/27/82 187 037 244 0530 1024 - 10
08/07/82 197 038 235 0532 0833 2.8 55
08/15/82 204 037 241 0214 0915 2.8 50
08/27/82 217 041 258 0534 0935 - 2.5 40
08/29/82 219 040 259 0530 0941 2.5 90
09/04/82 223 059 282 1515 2204 2.4 100
09/09/82 257 064 321 0535 ———- 2.9 80
. 09/12/82 316 097 413 0532 1045 2.0 30
09/18/82 303 133 436 1530 2100 3.8 40
10/08/82 302 087 389 1520 2130 3.8 10
10/14/82 419 117 536 0531 1134 3.5 25
10/21/82 505 156 661 1530 2134 3.0 45
10/22/82 462 127 589 0530 1003 3.8 40
10/28/82 498 143 641 0530 0904 3.5 40
10/29/82 567 141 708 0531 0820 ° 3.0 -
11/04/82 554 159 713 0530 1021 3.9 95
11,/09/82 618 169 787 0540 1157 2.8 20
11/22/82 758 186 974 0550 0812 ~ =3.8 10
11/29/82 782 179 961 0552 0930 -3.5 10
12/08/82 084 267 1107 0555 0922 -—- 40
12/12/82 767 213 980 0556 0834 . =3.5 25
12/14/82 687 198 867 0545 1002 ©. ' =7.0 15

12/18/82 546 219 765 0545 ~ 1031 . -4.5 15
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Table 3. Roost 1 counts, Radford, Virginia, 1983.

Date BV TV TTL Time " Time Temp % Cloud
. Start Finish °c cover

01/05/83 619 198 817 0550 0802 -3.5 20
01/10/83 582 222 804 0550 0943 -1.0 15
01/11/83 645 206 851 0551 1002 1.5 30
01/13/83 671 173 844 0550 0840 -0.5" 20
01,/18/83 634 187 821 0555 0934 -3.0 80
01/20/83 626 167 793 0550 0801 -3.8 100
02/05/83 607 217 824 0540 0932 - 7.0 - 10
02/09/83 686 203 889 0554 0845 7.0 10
02/22/83 565 182 747 0555 0859 7.5 -
02/26/83 517 175 692 0535 0903 7.5 - 70
03/02/83 427 126 553 0500 1020 6.5 55
03/14/83 396 134 530 0555 0826 6.0 10
03/18/83 444 098 542 0557 0844 6.0 25
03/24/83 373 117 490 0530 0858 7.5 55
03/30/83 298 149 447 0532 1123 7.0 50
04/02/83 234 162 396 0539 0758 7.5 90
04/09/83 187 130 :317 1522 2134 7.8 30
04/17/83 181 141 322 1500 2234 7.5 65
04/21/83 175 156 331 0505 0835 5.0 35
04/29/83 180 155 335 - 1530 -2100 3.8 10
05,/04,/83 188 101 289 1530 . 2130 3.8 05
05/10/83 187 109 296 0510 0912 3.5 ‘00
05/11/83 195 109 304 0510 0910 3.0 30
05/28/83 200 117 317 0522 . 1003 4.0 35
06/02/83 222 097 319 0520 1019 3.8 20
06/06/83 201 122 323 0533 0932 3.5 05
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‘Table 3 (continued). Roost 1 counts, Radford, Virginia,
1983. . N
Date BV TV TTL Time Time Temp % Cloud
g Start Finish °c cover
06/07/83 215 098 313 0525 0954 3.5 90
06/19/83 211 090 301 0525 1002 3.5 10
- 07,02/83 213 100 313 0525 0838 - 3.8 00
07/10/83 210 117 327 0530 0900 ‘3.8 00
07/25/83 241 080 321 0525 = 1029 7.0 05
07/30/83 248 089 337 0521 0917 - 5.2 20
08/03/83 255 098 353 0532 0905 5.0 15
08,/09/83 238 092 330 0530 0803 4.5 90
08/18/83 244 111 355 0543 0750 4.5 80
08/25/83 243 125 368 0547 - 0904 . 4.3 55
09,/02/83 214 137 351 0535 0853 ——— -
'09/07/83 223 167 390 0540 0923 4.5 60
09/14/83 218 201 419 0530 0824 - 3.5 - 10
09/27/83 275 250 525 0543 0811 6.0 15
10/04/83 304 259 563  0540. 0932 4.0 10
10/24/83 277 254 531 1544 - 2100 3.8 10
10/30/83 318 233 551 0533 0754 1.0 30
11,01/83 323 230 553 0524 0912 -1.5 25
11/02/83 329 247 559 0545 0830 -1.5 - 35
1.0 90

11/05/83. 347 236 583 0545 0749
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Table 4. Counts of black (BV) and turkey vultures (IV) at
Roost 2, Shanklin's Ferry, West Virginia,

1982-1983.

Number - Number Time Time - Temp ¢ cloud
Date of BV of TV start finish °c cover
11/23/82 - 188 83 0540 0730 -3.5 10
11/28/82 192 71 0510 0800 -3.0 90
03,/09/83 63 20 1600 2030 5.0 75
06/25/83 71 27 0545 0845 5.5 . 20

09/22/83 66 37 0550 0830 4.5 05
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Table 5. Counts of Dblack wvultures (BV) and turkey
vultures (TV) at Roost 3, Christiansburg,
Virginia, 1982-1983.

Number Number Time Time Temp % Cloud

Date of BV of TV start finish °C = cover
08,/05/82 1 33 0545 0710 4.5 10
08,/09/82 3 33 0540 0703 4.0 90
08/27/82 3 23 - 1600 2000 4.5 25
09,/04/82 1 30 0540 0700 4.5 10
09/07/82 2 33 0530 0655 3.8 50
0s/09/82 1 35 0531 0705 4.0 15
09/22/82 3 38 0520 0600 = 3.8 50
10/10/82 3 42 0520 0610 - 3.8 20
10/14/82" 3 42 . 0523 0730 3.5 100
10/18/82 0 o} 0525 0815 2.5 100
03/01/83 o 27 0519 0831 1.6 75
03/09/83 0 - 21 - 0525 0745 1.6 95
03/22/83 0] 37 0535 . 0732 2.5 60
04/05/83 0] 25 0510 0715 4.0 65
04,/08/83 1 29 0510 0715 4.5 75
04/16/83 1 43 1515 2030 5.0 00.
04,/23/83 0] 37 1520 2000 4.6 10
05/05/83 0 35 0515 0700 4.5 05
05/07/83 3 35 0520 0645 4.5 10
05/23/83 0 - 3.8 25

41 0500 0650




Table S5(continued). Counts of bléck,vultures.(BV)-and
turkey wvultures (TV) at Roost 3, Christiansburg,
Virginia, 1982-1983. : . :

Number  Number Time Time Temp % Cloud

Date - of BV of TV start' finish °Cc ' cover
- 05/24/83 1 38 0525 0700 4.5 95
06,/08/83 3 39 1531 2015 5.0 00
06/15/83 '8 27 0530 0635 . 5.5 --
06/18/83 1 34 0523 0900 - 4.3 10
06/21/83 1 31 0534 0801 4.0 20
06/25/83 3 31 0520 0730 4.0 100
07/06/83 1 45 =~ 0505 0630 4.3 90
07/09/83 2 . 43 0535 . 0645 4.0 25
- 07/21/83 1 - 44 0535 ¢ 0637 4.5 40
08,/02/83 3 39 0531 0659 4.0 - 60
08,/05/83 3 47 0534 0704 4.0 --
08,/20/83 3 46. 0530 - 0830 3.5 100
09,/04/83 -3 45 0545 0731 3.8 90
09,/08/83 7 51 - 0540 0801 3.5 25
09,/19/83 '3 47 0544 0734 4.0 50
09/28/83 3 59 0540 0710 2.5 55
10/06/83 4 74 = 0545 0705 3.0 25
10/23/83 5 80 - 0540 - 0710 2.5 - 00
10/25/83 0. o 0550 0700 2.3 10
0 1.0 -

11,/04/83 0 0555 - 0700
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Table 6. Counts of black (BV) and turkey vultures (TV)
at roos; 4, Pulaski, Virginia, 1983.

Number Number Time Time Temp % cloudv

- Date of BV of TV  start finish ~°C - cover
03,/09/83 0 19 0530 0631 2}5‘ 10
03/25/83 0] 0 1613 2130 2.5 .15
04,09 /83 1 25 . 0535 - 0730 3.0 100
04/20/83 0 27 0530 . 0700 - 4.0 85
05/13/83 0 27 0533 0613 —— 100
05/19/83 1 24 1545 2130 4.5 80
06,/01/83 1 25 0540 0621 3.5° 10
06,/09/83 3 23 0540 0702 5.0 100
06/14/83 -1 25 0534 0710 4.5 50
06/19/83 3 21 - 0532 0700 4.5 10
07/05/83 3 19 0543 0730 4.2 15
07/11/83 4 24 0540 0710 4.8 50
07/17/83 5 27 0531 0705 4.8 "85
07/22/83 5 24 0540 0700 = 4.5 60
08,/04/83 3 39 0540 0705 4.0 S0
08,/08/83 3 37 0543 0700 4.0 70
08,/15/83 8 41 0545 0705 4.3 10
08,/09/83 6 41 0535 0730 3.5 10
09/12/83 5 49 0550 0745 3.5 30
09,/20/83 8 53 0555 0740 1.6 10
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‘Table 7. Departures‘ of' black vultures from roost 1,
Radford, Virginia, 1981-1982.

~Date = Total Number of Number of " Number of
Depart. during Depart. to 2 Depart. to 4
1/2 hour before hours after hours after

sunrise sunrise sunrise
10/03/81 144 6 132 .14l
10/13/81 341 23 329 . 339
12/09/81 539 56 , 533 _ 538
12/22/81 382 - 46 376 380
01/05/81 441 38 ‘ 417 432
01/22/81 415 47 ; 393 413
02/01/82 427 31 426 426
02/20/82 408 41 ‘ 398 403
02/28/82 397 23 - 384 : 391
03/11/82 402 32 385 - . 391
03/26/82 268 21 268 268
11/22/82 758 71 749 753
11/29/82 782 . 76 761 779

12/08/82 840 75 831 | 836
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Table 8. Departures of turkey vultures from roost 1,
Radford, Virginia, 1981-1982.

Date Total Number of Number of Number of
Depart. during Depart. to 2 Depart. to 4
1/2 hour before hours after hours after

sunrise - sunrise sunrise
10/03/81 74 0 74 - 74
10/13/81 84 2 83 83
12/09/81 250 1 243 250
12/22/81 172 4 167 - 169
01/05/82 121 6 112 120
01/22/82 134 6 126 134
02/01/82 137 8 137 137
- 02/20/82 123 3 123 123
02/28/82 121 9 117 119
03/11/82 109 4 107 107
03/26/82 77 3 75 77
11/22/82 186 4 180 183
11/29/82 179 2 168 175
12/08/82 267 8 253 263
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Table 9. Results of road surveYs;and corresponding number of
‘black (BV) and turkey vultures (TV) at roost 1,
southwest Virginia 1982-~-1983. ,

Survey Number Dist. Number Dist. BV - IV Count-
date of BV of BV of TV of TV count count Day
(km) . ~ (km) .
07/10/82 00 - 00.0 2 23.0 142 39 07/09/82"
07/18/82 00 00.0 0 00.0 163 35 07/19/82
08/02/82 00 00.0 0 00.0 187 37 07/26/82
08,/09/82 00 00.0 2 29.5 197 38 08,/07/82
09/07/82 00 00.0 3 27.0 223 59 09/04/82
09/08/82 00 00.0 1 10.0 257 = 64 09/09/82
10,/07/82 00 -00.0 4 18.0 302 87 10/07/82
10/14/82 00 -~ 00.0 6 16.6 419 117 10/14/82
11/11/82 39 5.2 0] 00.0 619 169 11/09/82
11/26/82 00 00.0 3 31.5 758 186  11/22/82
12/17/82 23 7.5 o 00.0 687 @ 198 12/14/82
12/18/82 13 18.9 1 10.5 546 219 12/18/82
- 01/25/83 00 00.0 2 14.8 626 167 01,/20/83
01/28/83 00 00.0 2 19.8 607 217 02/05/83
02/13/83 35 = 6.2 4 12.8 . ~ 565 182 02/22/83
02/22/83 00 . 00.0 ;0 00.0 565 182 - 02/22/83
03/02/83 5 8.7 2 27.0 427 126  03,/02/83
03/29/83 18 13.3 2 25.0 . 298 149 03/30/83
04/09/83 00 00.0 0 00.0 234 162. 04/02/83
04,/09/83 6 013.1 3. 21.0 180 155 04/30/83
05/13/83 00 co.0 1 . 19.0 195 109 05/10/83
05/26/83 00  00.0° 0 00.0 . 200 117  05/28/83
06/04/83 14 - 8.3 5 6.3 222 97 06/02/83
06/15/83 12 19.4 -3 20.7 215 98 06/17/83
06/22/83 3 - 18.8 0

00.0 211 90 06/20/83
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~Table 10. Resightings of’ vultures marked at roost 1,

southwest Virginia, 1981-1983.

Date sighted Sighting

Alpha- Date tagged - Species
numeric roost

AQ0O 06/01/82 BV 06/02/82 1
AO0O 06,/01/82 BV 01/27/82 1
AO0O 06/01/82 BV 03/22/83 3
AQO 06/01/82 BV 05/12/83 3
A0l 08/03/82 BV 08,/04/82 1
AO1 08/03/82 . BV 09/04/82 1
A0l 08/03/82 BV 02/05/83 1
AO1l 08/03/82 BV 03/10/83 1

" A0l 08/03/82 BV 03/22/83 1
A0l 08,/03/82 BV 04/17/83 1
AQO1l 08,/03/82 BV 04/21/83 1
AO1l 08/03/82 BV 04/29/83 1
AOQ1l 08/03/82 BV 05/06/83 1
AO1l 08/03/82 BV 05/10/83 1
A0l 08/03/82 BV - 06/06/83 1
A0l 08,/03/82 BV 08/25/83 1
AO1l 08,/03/82 BV 09/02/83 1
AOQ2 - 08/03/82: BV -08,/04/82 1
AQ02 - . 08/03/82 - BV 11,/09/82 - 1
AOQ2 08,/03/82 BV - 02/04/83 1
AOQ2 08,/03/82 BV 03/01/83 3
AQ2 08,/03/82 BV 03,/02/83 1
AO2 08/03/82 - ~ BV 03/15/83 3
AOQ2 08/03/82 . BV . . 03/22/83 3
AOQ2 08/03/82 BV 04,/03/83 3
AO2 08,/03/82 BV 04/22/83 3
AOQ2 08,/03/82 BV 04/29/83 3
AOQ2 08,/03/82 BV 07/10/83 1
AOQ2 08/03/82 BV 07/26/83 1
AO02 -08/03/82 - BV 07/30/83 1
AOQ2 - 08/03/82 BV 08,/09/83. 1
AOQ2 08,/03/82 BV 08/16/83 3
AOQ2 08,/03/82 . BV 08/31/83 3
AO02 - 08/03/82 ‘BV 09,/04,/83 3
AO02 08,/03/82 BV 09/12/83 - 3
A02 08/03/82 BV 09/14/83 1
AO02 08,/03/82 BV 09/20/83 3
AO02 08,/03/82 ‘BV 10/21/83 3
A02 08,/03/82 BV 10/24/83 3
AQ2 08,/03/82 BV 10/28/83 1
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Table 10 (continued); Resightings of vultures marked at
roost 1, southwest Virginia, 1981-1983.

 Alpha-

Date tagged Species Date sighted Sighting
numeric . : roost
AOZ 08,03 /82 BV 10/29/83 1
AO2 08,/03/82 BV '11,/02/83 1
A02 08/03/82 BV 11/03/83 1
A02 08,/03/82 BV 11,/05/83 1
A02 - 08/03/82 BV 11/19/83 1
A03 08,03 /82 TV 11/09/82 1
A03 08,/03/82 TV 07/26/83 1
A03 08/03/82 TV 11/19/83 1
A04 08,03 /82 TV 08/04/82 1
A04 08/03/82 TV 109/18/82 1
A04 08/03/82 TV '10/28/82 1
AQ4 08,/03/82 TV 01,/05/83 1
A04 08/03 /82 TV 04,/29,/83 1
AO4 - 08/03/82 TV 05/10/83 1
A04 08/03/82 . . TV .08/09/83. . 1
AOS 08/04/82 BV - 09/18/82 1
AO5 ~ 08/04/82 BV 10/07782 1
AOS5 08/04/82 BV "10/27/82 1
AO5 08/04/82 BV 12/18/82 1
A0S 08/04/82 BV 01,/05/83 1
A0S 08/04/82 BV.  02/26/83 1
A0S 08/04/82 - BV 03/15/83 3
AO5 08/04,/82 BV 04,03 /83 3
AO5 08/04,/82 BV 04/22/83 3
A0S 08/04/82. BV 04/29/83 3
A0S 08/04/82 BV 05,/06,/83 3
A0S 08,/04,/82 BV 06,/07/83 1
A0S 08/04/82 BV 07,/02/83 1
A0S 08/04/82 BV 07/30/83 1
A0S 08,/04,/82 BV 08,/09/83 1
A0S 08,/04,/82 BV 1 09/20/83 3
A0S 08/04/82 BV .11/19/83 1
A06 01,/04/83 BV 02,/26/83 1
A06 01,/04/83 BV 03,/10/83 1
A06 01,/04/83 BV 03/14/83 1
AQO6 01,/04/83 BV 04,/02/83 1
A06 01/04/83 BV - 04/21/83 1
A06 01,/04/83 BV 04/29/83 1

. AO6 01,/04/83 BV 05,/06,/83 1
AQ6 01/04/83 BV 07/02/83 1
AQO6 01/04/83 BV. 10/04,/83 1
AOQ7 01/14/83 BV 1

01/18/83
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Table 10 (continued). " Resightings of wvultures marked at
roost 1, southwest Virginia, 1981-1983.

Date sighted Sighting

Alpha- Date tagged Species
numeric roost

AQ7 . 01/14/83 BV 01/20/83 1
AQ7 - 01/14/83 BV 06/29/83 1
AQ7 01/14/83 BV 07,/02/83 1
AQ7 01/14/83 BV 07,/09/83 1
AQ7 01/14/83 BV 09/02/83 1
AQO7 01/14/83 BV 08/17/83 1
AQ7 0l/14/83 BV 10/24/83 1
AQ7 0l1/14/83 - BV 10/29/83 1
AOS8 01/14/83 BV 07/03/83 1
AQO8 01/14/83 BV 07/09/83 1
AO8 01/14/83 BV 08/16/83 1
AOCY9 01/14/83 . BV 08,/09/83 3
A0S 01/14/83 - BV 09/07/83 - 1
AO9 01/14/83 BV - 10/04/83 1
AOS 01/14/83 BV 10/24/83 1
Al0 01/14/83 BV (not resighted)
All 01/14/83 BV 09/14/83 1
Al2 0l/14/83 BV -04/29/83 1
Al2 01/14/83 BV 09/07/83 1
Al2 01/14/83 BV 10/28/83 1
Al2 01/14/83 BV 11,/01/83 1
Al2 01/14/83 BV 11/02/83 1
Al2 01/14/83 BV 11,/05/83 1
Al3 01/14/83 BV 01/20/83 1
Al3 ' 01/14/83 BV 09/14/83 1
Al3 01/14/83 BV 09/17/83 1
Al3 01/14,/83 BV 11/02/83 1
Al4 01/14/83 BV 11/01/83 1
Al4d '01/14/83 BV 11,/03/83 1
Al4 01/14/83 BV 11/19/83 1
AlS - 01/14/83 BV 05/28/83 1
Al6 0l1/14,/83 BV 03/10/83 1
Al6 01/14/83 BV 03/22/83 1
Al6 01/14/83 BV 04,/02/83 1
Al6 01/14/83 BV 04/21/83 1
Al6 01/14/83 "BV 04/29/83 1
Al6 01/14/83 BV 05/05/83 1
Al6 01/14/83 BV 05/28/83 1
Al6 01/14/83 BV 06,/03/83 3
Al6 01/14/83 BV 07,/02/83 1
Ale6 01/14/83 . BV 07/26/83 1
Al6 01/14/83 BV 08,/18/83 1
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Table 10 (continued). Resightings of vultures marked at
roost 1, southwest Virginia, 1981-1983.

Species

Alpha- Date tagged Date sighted Sighting
numeric roost
Al6 01/14/83 BV 08/25/83 1
Al7 01/14/83 BV 02/04/83 1
Al7 01/14/83 BV 02/05/83 1
Al7 01/14/83 BV 08/25/83 1
Al7 01/14/83 - BV 11/05/83 1
Al7 01/14/83 "BV 11/19/83 1
AlS8 01/14/83 BV 01/18/83 1
Al8 01/14/83 BV 01/20/83 1
Al8 © 01/14/83 BV 02/04,/83 1
AlS8. "~ 01/14/83 "BV 07/19/83. 1
AlS8 01/14/83 " BV 09/07/83 1
Al8 01/14/83 BV - 09/17/83 1
AlS8 01/14/83 BV 10/28/83 1
AlS8 01/14/83 BV . 11/01/83 1
Al8 01/14/83 BV. . 11,/02/83 1
AlS 01/14/83 BV 02/05/83 1
Al9 01/14/83 BV 02/26/83 1
AlS 01/14/83 - BV 03/22/83 1
Al9 - 01/14/83 BV 04/29/83 1
AlS 0l1/14/83 BV 05/05/83 1
AlS 01/14/83 BV 05/28/83 1
Al9 01/14/83 BV -06/03/83 1
Al9 01/14/83 BV - 06/06/83 1
Al9 01/14/83 BV 07,/02/83 1
Al9 01/14/83 BV 07/26/83 1
Al9 01/14/83 BV 10/04/83 1
Al9 01/14/83 BV ~11/03/83 1

A20 01/14/83 BV (not resighted)

A21 01/14/83 BV (not resighted) -
A22 0l1/14/83 BV 02/04/83 1
A22 01/14/83 BV 02/26/83 1
A22 01/14/83 BV 07/02/83 1
A23 01/29/83 BV 03/22/83 1
A23 01/29/83 BV 04/02/83 1
A23 01/29/83 BV 05/28/83 1
A23 01/29/83 BV 06,/06/83 1
A23 01/29/83 BV 07/02/83 1
A23 01/29/83 BV 07/26/83 1
A23 01/29/83 BV 08,/09/83 3
A23 01,/29/83 BV 08/18/83 1
A23 01/29/83 BV 09,/02/83 1
A23 01/29/83 BV 1

11/03/83
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Table 10 (continued). Resightings of vultures marked at
roost 1, southwest Virginia, 1981-1983.

Alpha- Date tagged Species Date sighted Sighting -
numeric roost
A23 01/29/83 BV 11/05/83 1
A23 01/29/83 BV 11/19/83 1
A24 01/29/83 BV 04/29/83 1
A24 01/29/83 BV 08/25/83 1
A25 01/29/83 BV 02/04/83 1
A25 01/29/83 ‘BV -02/05/83 1
A25 01/29/83 BV 03/10/83 1
A25 01/29/83 BV 04/02/83 1
A25 01/29/83 BV 11/05/83 1
A26 01/29/83 BV 03/10/83 1
A26 01/29/83 BV 05/05/83 1
A26 01/29/83 BV 05/06/83 1
A26 01/29/83 BV 07/09/83 1
A26 01/29/83 BV 07/10/83 1
A26 01/29/83 BV 07/19/83 1
A26 01/29/83 BV . 07/26/83 1
A26 01/29/83 BV 08,/09/83 1
A26 01/29/83 BV 09,/02/83 1
A26 01/29/83 BV 09/07/83 1
A26 01/29/83 BV 11,/05/83 1
A27 02,/01/83 BV 03/10/83 1
A27 02/01/83 BV 04,/02/83 1
- A27 02/01/83 BV 04,/29/83 1
A27 02/01/83 BV 10/04/83 1
A28 02/01/83 BV 08,/09/83 1
A28 02/01/83 BV . 08/25/83 1
A28 02/01/83 BV 09/17/83 1
A29 02/01/83 BV 02/04,/83 1
A30 02/01/83 BV 02/26/83 1
A30 02,/01/83 BV 03/22/83 1
A30 - 02/01/83 BV 04,/03/83 1
A30 02/01/83 BV 04,/29/83 3
A30 02/01/83 BV 08,/09/83 1
A3l 02/01/83 BV 05/05/83 1
A3l 02/01/83 BV 05/28/83 1
A31 02/01/83 BV 09,/02/83 1
A31l 02/01/83 BV 10/04,/83 1
A31 02/01/83 BV 11,/03/83 1
A32 02/01/83 BV 02/04/83 1
A32 02/01/83 BV 03/14/83 1
A32 02/01/83 BV 06/06/83 1
A32 02/01/83 BV 11,/02/83 1
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Table 10 (continued). Resightings of wvultures marked at
roost 1, southwest Virginia, 1981-1983.

Alpha- Date. tagged Species Date sighted Sighting

numeric o : : : roost
A32 02/01/83 BV 11,/05/83 1
A33 02/01/83 BV 02,/04/83 1
A33 02/01/83: . BV - ..02/05/83 . 1
A33 02/01/83 BV . 03/22/83 1
A33 02/01/83 BV 04,/02/83 - 1
A33 02/01/83 BV 04/29/83 1
A33 02/01/83 BV 05/28/83 1
A33 02/01/83- BV 06/02/83 1
A33 02/01/83 BV 06/06/83 1
A34 02/01/83 BV 03/14/83 1
~A34 02/01/83 BV 05,/06/83 1
A34 02/01/83 BV 05/10/83 1
A34 02/01/83 BV 06,/02/83 1
A35 02/01/83 BV 02/04/83 1
A35 02/01/83 BV 02/26/83 1
A36 02/01/83 " BV - 07/09/83 1
A37 02/01/83 BV 03/14/83 1
A37 02/01/83 BV 03/22/83 1
A37 02/01/83 BV 11,/05/83 1
A38 02/01/83 "BV (not resighted) :
A39 02/01/83 BV 02/04/83 1
A40 02/01/83 BV 02/05/83 1
A40 02/01/83 BV 03/14/83 1
A40 02/01/83 BV 04/29/83 1
A4l 02/02/83 BV 03/10/83 1
A4l 02/02/83 BV 03/14/83 1
A4l 02/02/83 BV 04/29/83 1
A4l 02/02/83 BV 05/28/83 1
A4l 02/02/83 BV 11/05/83 1
A42 02/02/83 BV 02/04/83 1
A43 02/02/83 BV 02/05/83 1
A43 02/02/83 BV 03/10/83 1
A43 02/02/83 BV 03/14/83 1
A43 02/02/83 BV 07/02/83 1
A43 02/02/83 BV 08/25/83 1
A43 02/02/83 BV 10/04/83 1
A43 02/02/83 BV 11/19/83 1
Ad4d 02/02/83 BV 02/04/83 1
Ad4 02/02/83 BV 03/14/83 1
Add 02/02/83 BV 05/28/83 1
A4S 02/02/83 BV 02/04/83 1
A4S 02/02/83 BV 03,/02/83 1
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Table 10 (continued). Resightings of wvultures marked at
roost 1, southwest Virqinia, 1981-1983.

Alpha- - Date tagged Species

Date sighted Sighting -
numeric ' ‘roost
A45 02/02/83 BV 03/22/83 - 1
A45 02/02/83 BV 04/29/83 3
A45 02/02/83 BV 05/28/83 1
A45 02/02/83 BV 06/02/83 1
A45 02/02/83 BV 06/06/83 1
A45 02/02/83 BV 07/02/83 1
A45 02/02/83 BV 07,/09/83 3
A4S 02/02/83 BV 07/26/83 1
A45 02/02/83 BV 09,/04/83 1
A45 02/02/83 BV 10/04/83 1

. A4S 02/02/83 BV 10/24/83 1
A46 02/02/83 BV 02/04/83 1
A4 02/02/83 BV 02/05/83 1
A46 02/02/83 BV 03/10/83 1
A46 02/02/83 BV 03/14/83 1
A46 02/02/83 BV 07/19/83 1
A46 02,/02/83 BV 08,/09/83 1
A47 02/02/83 BV 02/04/83 1
A47 02/02/83 BV 02/05/83 1
A47 02/02/83 BV 02/26/83 1
A47 02/02/83 BV 03/10/83 1
A47 02/02/83 BV 03/14/83 1.
A47 02/02/83 BV - 03/22/83 1
Ad47 02/02/83 BV 04,/02/83 1
A47 02/02/83 BV 04/21/83 1
A47 02/02/83 BV 05/06/83 1
A47 02/02/83 BV - - 05/28/83 1
A47 02,/02/83 BV 06,/02/83 1
A4T 02/02/83 BV 06/03/83 3.
A47 02/02/83 BV 06,/06/83 1
A47 . 02/02/83 BV . 06/29/83 3
A47 02/02/83 BV *07/09/83 3
A47 1 02/02/83 BV 09,/07/83 1
A47 02/02/83 BV ~.11,/01/83 . -1
A47 02/02/83 BV 11/19/83 1
A48 02/02/83 BV 02/04/83 1
A48 02/02/83 BV 07/19/83 1
A48 02/02/83 BV - 08/18/83 1
A49 02/02/83 BV 02/04/83 1
A49 02,/02/83 BV 04/17/83 3.
A49 02/02/83 BV 04/29/83 1
A49 02/02/83 "BV 05/06/83 1
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Table 10 (continued). ReSightings 6f vultures marked af.,
roost 1, southwest Virginia, 1981-1983.

Alpha- Date tagged Species =~ Date sighted Sighting
numeric ' ' o ‘ . ‘ o o roost

A49 02/02/83 BV - 07/26/83 1
A49 - 02/02/83 _ BV . '09/17/83 1
A49 02/02/83 - BV.- .. . -11/02/83 1
A50 02/02/83 ' BV 02/04/83 1
A50 02/02/83 BV 03/02/83 1
AS50 02/02/83 BV 04,/03/83 1
AS50 : 02/02/83 BV 06,/20/83 1
A50 02/02/83 BV - 07/19/83 1
AS50 : 02/02/83 - BV 07/26/83 1
A50 02,/02/83 BV 08,/09/83 1
AS50 02/02/83 . BV 10/29/83 1
AS50 02/02/83 BV 11,/02/83 1
A50 02/02/83 BV 11/19/83 1
AS1 02/02/83 ‘ BV ' 05/06/83 1
A52 02/02/83 BV 02/04,/83 1
AS52 02/02/83 BV ‘ - 11/05/83 1
A53 02/02/83 BV . 03/10/83 1
A54 02/02/83 - BV 10/04,/83 1
A54 02/02/83 BV 10/29/83 1

1

AS5 02/02/83 BV 03/14/83
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Table 10 (continued). Resightings of vultures marked at
roost 1, southwest Virginia, 1981-1983.

Alpha- . ‘Date tagged = Species Date sighted Sighting

numeric o o roost
A55 02,/02/83 BV 06,/02,/83 1
A56 02,/02/83 BV ~ 02/04/83 1
A56 02/02/83 BV - 02/05/83 1
A56 02/02/83 BV 03/10/83 1
A56 02,/02/83 BV 04/17/83 1
A56 02/02/83 BV 04/29/83 1
A56 - 02/02/83 BV 06,/06/83 1
A56 02,/02/83 BV 06/07/83 1
AS56 02,/02/83 BV 1 07,/02/83 1
A56 02,/02/83 BV -~ 09/02/83 1
A56 02,/02/83 BV 109/20/83 1
A56 02/02/83 BV 10/24/83 1
A56 02,/02/83 BV 10/29/83 1
A56 02,/02/83 BV 11,/02/83 1
A56 02/02/83 BV 11/19/83 1
AS57 - 07,/06,/83 BV 11/02/83 1
A57 ' 07,/06/83 . BV 11/19/83 1
A58 07,/06,/83 BV 10/29/83 1
A59 07/06/83" TV 10/29/83 1
A60 07/06/83 TV 10/21/83 3
A60 07,/06/83 TV 10/24/83 3
A60 07,/06,/83 TV 11,/01/83 1
A61 07,09/83 BV 11,/01/83 1
A62 - 07,/09/83 BV 11/01/83 1
A62 07,/09/83 BV 11,/02/83 1
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Table 11. Resightings of vultures marked at roosts 3, 4,

and by P. Rabenold, southwest Virginia, 1981-1983.

Alpha- Date tagged Species Date sighted Sighting

numeric ’ ' ' roost
EOO 07,/06,/82 ™V 07,/07/82 3
EOO 07,/06/82 TV 07/19/82 3
EQOQ 07/06/82 v 01,/20/83 1
'E00" 07,/06/82 v 03,/01/83 3
EOO 07,/06/82 ™V 03/22/83 3
EOO 07/06/82 vV - 04/03/83 3
E0O 07,/06/82 v 04/22/83 3
EOO 07/06/82 TV 05/06,/83 3
EOO 07/06/82 vV 05/12/83 -3
EOO 07,/06/82 STV 06,/03/83 3
EOO 07/06/82 TV 07,/03/83 3
EOO 07,/06/82 TV 07,/09/83 3
EOO 07,/06,/82 TV 07/14/83 1
EOO 07/06/82 vV 07/19/83 3
EOO 07,/06/82 TV 08,/09/83 3
EOO '07/06/82 TV 08/25/83 1
EO1 07,/06/82 TV 07,/07/82 3
EO1 07,06 /82 TV 09,/05/82 3
EO1 07,/06/82 TV 10/10/82 3
EO1 07,/06/82 TV 10/14/82 3
EO1 07/06/82 vV 10/28/82 3
EO1 07,/06/82 v 02,/05/83 1
EO2 07/19/82 ™V (not resighted)
EO3 07/19/82 BV 11,/09/82 1
EO3 07/19/82 BV 03,/01/83 3
EO3 07/19/82 BV - 03/10/83 1
EO3 07/19/82 BV 04/02/83 1
EO3 07/19/82 BV 04/17/83 3 -
EO3 07/19/82 BV 05/06/83 1
EO3 07/19/82 . BV 11/05/83 1
EO4 07/19/82 BV 09/05/82 3
EO4 07/19/82 BV 10,/05/82 3
EO04 07/19/82 BV 10/10/82 3
EO04 07/19/82 BV - 04/29/83 1
EO4 07/19/82 BV 11,/05/83 1
EOS5 07/19/82 TV 07/23/82 3
EO5 07/19/82 TV 09,/05/82 3
EO5 07/19/82 TV 10/05/82 3
EOS 07,/19/82 TV 10/10/82 3
EOQOS5 07/19/82 vV - 10/14/82 3
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Table 11 (continued). _Resightingsfof vultures marked at
roosts 3, 4, and P. Rabenold, southwest Virginia,
1981-1983 :

Alpha- Date tagged Species = Date sighted Sighting
numeric ' - roost
EO5 07/19/82 : TV ' 01/05/83 1.
EOS 07/19/82 VvV 01/20/83 - 1
EO5 07/19/82 . TV . 02/05/83 1
EOS 07/19/82 ‘ vV 04/21/83 1
EOS : 07/19/82 TV 06,/02/83 1
EO5 07/19/82 TV 11/02/83 1
EO6 -07/19/82 TV 07/23/82 3
EO6 07/19/82 TV 10/05/82 3
EO06 07/19/82 : TV - 10/14/82 . 3
EO6 07/19/82 TV 02/26/83 1
EQ7 07/19/82 vV - 03/15/83 3
EOQ7 07/19/82 vV © 03/22/83 3
EQ7 07/19/82 - TV 04,/03/83 3
EO7 07/19/82 TV 05/12/83 3
EO8 07/23/82 TV 03/14/83 1
EO8 07/23/82 vV ~ 06/02/83 1
EOQ9 - 10/05/82 TV . 01/18/83 1
EO9 10/05/82 - TV 08/16/83 3
El0 10/05/82 v 10/14/82 3
El0 - 10/05/82 TV - 11/22/82 1
E10 10/05/82 vV 01/23/83 1
E1l0 10/05/82 TV ~ 04,/29/83 1
E10 . 10/05/82 TV 08/31/83 4
Ell 10/05/82 TV 10/10/82 3
Ell 10/05/82 vV 10/14/82 -3
E1ll 10/05/82 . TV 11/22/83 1
Ell 10/05/82 vV 12/18/82 1
Ell 10/05/82 TV 02/05/83 1
E1l1 = 10/05/82 TV 02/26/83 1
Ell 10/05/82 TV .. 03/25/83 3
Ell 10/05/82" TV 04,/02/83 1
Ell 10/05/82 TV - 04/17/83 1
E11l 10/05/82 ™v. . 04/21/83 1
Ell 10/05/82 TV 04/29/83 - 1
E1l 10/05/82 TV 05/12/83 1
Ell ' 10/05/82 TV 06/07/83 1
E1l1l 10/05/82 TV 06,/20/83 1
E1l1l 10/05/82 TV 07/26/83 1

1

Ell 10,/05/82 TV 07/30/83




95

Table 11 (continued). Resightihgs of vultures marked at
roosts 3, 4, and by P. Rabenold, southwest
Virginia, 1981-1983

Alpha- Date tagged . Species Date sighted §Sighting

numeric : roost
Ell 10/05/82 TV 08,/25/83 1
Ell 10/05/82 TV 10/29/83 1
E12 07/11/83 BV 10/28/83 1
E13 07/11/83 BV (not resighted)
El4 07/19/83 TV (not resighted)
E15 07,/21/83 BV 11,/02/83 1
El6 07/21/83 BV (not resighted)
E17 07/21/83 BV (not resighted)
E18 07/21/83 BV ‘(not resighted)
E19 08,/02/83 BV - 08/31/83 3
E20 08,/02/83 . BV 11,/02/83 1
E21 08,/02/83 BV 08,/09/83 3
E21 08/02/83 BV 08/16/83 3
E22 08,/02/83 TV (not resighted)
E23 -08/02/83 TV 09,/20/83 3
E23 08/02/83 TV 10/06/83 3
E23 08/02/83 TV 10/24/83 3
E23 08,/02/83 vV 10/28/83 1
E23 08,/02/83 vV 11/03/83 1
E23 - 08/02/83 TV 11,/05/83 1
E24 08/30/83 BV 08/31/83 41
E24 08,/30/83 BV 09/12/83 4
E24 08,/30/83 BV 09/20/83 4
E24 08,/30/83 BV 10/24/83 1
E24 08/30/83 BV 10/29/83 1
E25 _ 08,/30/83 TV . 08/31/83 4
E25 08,/30/83 TV 09/20/83 4
E25 08,/30/83 TV 10/20/83 1
285 BV 02,/01/83 12
. 285 BV -+ 02/05/83 12

1  Marked at roost 4.

2 Marked by P. Rabenold.
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Table 12. Dates’of discoVery of calves or adﬁlt cattle at
trapsite 1, Whitethorne, Virginia, 1981-1982.

Date’ Number of Number of Adult
. . calves cattle

12/30/81
01/05/82
01/16/82
02,03 /82
02/13/82
02/13/82
03,/08/82
- 03/23/82
04/12/82
04/22/82
- 06/12/82
06,29 /82
08/01/82
10,/07/82
11/03/82
12,/08/82

OO0OO0OOHOKNMNHKHKEKHHK R M
HNMHHOHOOOKHOOKROHO
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Table 13. Number of days of observation at trapsite 1 by
month, Whitethorne, Virginia, 1981-1982.

Month Year Number of Days
. . of Observation

December 1981 ' 8
January 1982 : 12
February 1982 ' 9
March 1882 8
- April 1982 11
May 1982 12
June 1982 7
July - 1982 ' 10
" August 1982 . 13
September 1982 “16
October 1882 )

November 1982 ' 10
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Table 14. Sighting distances (m) of large (L) and Maxi (M)
cattle eartags (N=16), Blacksburg, Virginia,

1983.

Observer L dist. M dist.
1 25 ‘ - 21
2 36 30
3 33 ' 30
4 30 23
S 28 27
6 28 _ 23
7 30 ' . 28
8 32 28
9 32 29
10 » 27 25
11 36 ] 29
12 36 32
13 33 31
14 32 29
15 28 25

1leé ' 21 19
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Table 17.
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Observations of nest visits by adult black
vultures, southwest Virginia, 1982-1983.
- Time of ‘Minutes until Nesting
Nest Date arrival departure phase
1 07/25/82 0719 7.0 nestling
1 07/19/83 0801 11.5 nestling
2 07,/29/83 0747 21.0 nestling
1 07/25/82 1537 13.5 nestling
1 07/19/83 . ©1343 - 9.0 nestling
2 07/29/83 1630 12.5 nestling
1 04/29/82 1124 -- incubation
1 ~05/12/83 0755 . 19.0. incubation
1 05/24/83 0716 5.0 incubation
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Table 18. Black and turkey vulture roosts, southwest
Virginia, 1981-1983.

Roost Location

Roost Tree Species

1 Radford Arsenal
Radford, VA

2 Shanklin's Ferry
: Shanklin's Ferry,
West, VA
3 . Christiansburg
Landfill :

Christiansburg, VA

4 Pulaski Landfill
: Pulaski, VA

5 Route 42
Newport, VA

6 Route 629 ‘
’ Simmonsville, VA

7 Route 601
Newport, VA

8 Toms Creek Rd.
Blacksburg, VA

Sycamore .
(Platanus occidentalis)
Tulip Tree
(Liriodendron tulipfera)

~ Sycamore
"(Platanus occidentalis)

Tulip Tree

(Liriodendronftﬁlipfera)

Red Maple -
(Acer rubrum)
Red Qak -

(Quercus rubra)

Virginia Pine
(Pinus virginiana)

Red Oak
(Quercus rubra)

Eastern Hemlock
(Tsuga canadensis)

Eastern Hemlock
(Tsuga’' canadensis)

Red Maple

(Acer rubrum)

Tulip Tree
(Liriodendron tulipfera)
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| VULTURE CAPTURE TECHNIQUES
Use of Walk-in Traps.

Two walk in traps-were used. The first was a

3 x3 xXx2nmn strudtﬁfe cbnstfucted 6f'0.4 cm mesh poultry
wire attached to a 5 k 5 cm board frame._'Ihe entrance was a:
funnel, 50 x 50 cm on:the‘qutside and | |
25 x 30lcm on the inside,,leading ﬁo‘a&15v¢m drop‘into the
trap. Thisvtrap was placed at trapsite'l; 4.0 km north of
roost 1. This sitegwas.a regularly”graéédfpaSture 10 m from
the edge of a sink hole whére a farmgr frequently dumped
dead livestock. The trap was constructed over a period of

three weeks, during which time bait (calves, chickens, and

deer (Odocoilebus virginiana) was always present. This trap
was set for approximately four dayé a week for thé first
eight hours of daylight, after which the funnel entrance wés
removed and the”trap'was left baited and open. |
A second 3 x 3 x 1.5 m walk-iﬁ trap with a‘l;S X 1.5 m
entrance and a'manually operated dfop net door was used at a
vulturé loafing area 450 metersvfrom roost‘l;_ This trap was
constrﬁcted of 1.3 cm diameter aluminﬁm tﬁbiﬁg and 0.4 cm

mesh monofilament netting.
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Use of a Cannon Net
We also used:a.9.5 X 18.0 m cannon net (Wildlife
Materials Inc.) at{Whitethefhe, VA. at trapsite 1, roost 3
and roost 4 (Fig. 1) . Nestling and adult vultures were

captured in their nest.daves,orkoutSide‘tﬁeir nests.

Vulture Capture Results

A total of 2570 trapplng ‘hours: were spent between 15
January 1982 and 30 September 1983 (Table 5) Seventy-one
black vultures and 18 turkey vultures.were‘caught. ‘A mean
~of thirty-five hours was necessaryvto‘catch‘eacﬁlvulture;
| The capturing of wultures 1in nests was the most
successful method tequiring the leastbamount,of'time to
capture each vulture. However, this opportunity was
limited. The best method ofvcapture was usiug a cannonvnet.
Eighty-four percent of the vultures captured in this stud?
were caught using this,‘method. in spite ef the .Low
probability. Black vultures were five tlmes more llkely to
be caught using thls method than turkey vultures

We were not successful in capturing: vultures w1th walk-
in traps. A trap was erected over the course of three weeks
at a traditional feeding site near roost 1. Two sides of
the trap were put out and baited at first. Eachvether side,u
the top and then the}funnei eutrance Were added at five day

““intervals. The trap was kept baited so vultures were free
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to feed in it. The vultures pulled the food from the trap
whenever it was péssible,'so the bait was staked to the
ground. After the fﬁnnel entrance was aéded:no vultures
ever eﬁtefed the trap. The same methbds Were‘ﬁsgd with the
trap set at roost 1. No vultures were caught using this
type of walk-in trap-eithep}

A cannon net was used aftef 135 days of aﬁtempting to
trap vultures with the walk-in trap. The canndn‘net was set
at the trap site l.and baited. We left it set and baited
- for three weeks before ahy vultures would land néér it.

A vulture was first trapped on 1 June 1882 at.trapsite
1 (Fig. 6). Fifty-three black vultures were marked there
between 1 June 1982 and 6 July 1983. Three hatching year
black wvultures and two hatching year turkey vultures were
tagged in their nests within 300 m of roost 1 in each of ﬁhe
summers of 1982 and 1983. One adult black vulture was also
marked in a nest.

Nine black wvultures, and 12 turkey“Vultures were
captured usiné the cannon net at roost 3 between\6 July 1982
and 2 August 1983 (Table 19). One.biack vulture and one
turkey vulture were captured at roost 4 with the cannon net
on 30 August 1983. One nestling turkey vulture was marked
near New Castle, VA and two black>vulture nestlings were
marked in their nest cave at Rocky Knob north of Newport,

VA.
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Table 19. Number (N) of black (BV and turkey (TV) vultures
‘caught and number caught per trap hour (N/hour),

Southwest Virginia, 1981-1983.

Trapping Method Hours of N - N/hour
Trapping
BV TV BV TV
Walk in traps' ' 720 0 0] 0.000 - 0.000
Cannon Net 1803 62 13 0.037 0.007
Capture at Nests ' 87 9 5 0.190 0.100

(includes time spent

searching for nests)

Total 2570 71 18 0.205 0.107
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40 -

3° B Black Vultures

0

Turkey Vultures .

10

Percent of all D'o.pnrturou‘ (N:O).

‘30 o 60 90 120 180 240 300
' 150 210 270 330

Minutes from Sunrise

Fig. 1. Departures of black and turkey vultures from roost

1 (N=8), Radford, Virginia, 1981-1982.
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DEPARTURES AND ARRIVALSvéF BLACK Aﬁb TURKEY VULTURES AT
ROOST 1, RADFORD, VIRGINIA, 1981«1983

Vulture Behavibf

Observations of wvulture behavior dﬁring daylightbhours’
were made abodt four times monthly at Roost 1. Typical
daily behaviof_cf vultures start with,vulture movehehts
within the roost and vocalizatiqns of black wvultures at
about one half hour before the first daylight. Pre-
departure behavior includesvfeather ruffling, head shaking,
pellef casting, preening, wing spreading andiperch changing.
‘Many black Vulﬁures start to glide away from the roost to
perch in other trees as soon as the first liqht'appears.»
Turkey vultures begin to depart soon a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>