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The Turkey Vulture (Cathartes aura) is the only
member of Cathartidas to occur in Minnesaota. Their
numbers=, though still fair, are not as large as they
gance were (Raoberts 1932, Green and Janssen 1975,
Johnsan 1982). Little information regarding population
size; nest and roost location and usage, roost site
habitat requirements, and foraging ranges for
Minnesota Turkey Wultures is extant. Localized
Populations. of vultures -throughout the state suggest
that certain habitat types are preferred. A& summer
population of approximately 100 Turkey Vultures, and
the occurrence of & communal roosts; in morth central
Fillmore county suggest that this area is attractive
to vulfures. Roberts (1732) suggested that Turksy
Vultures nested in 5E Minnesotas and Gardner (1974)
described three nests in the Root River Valley of
Fillmore county. Investigation inmto the life histaory
af the Turkey Vuliure; particularly in this area,
would establish much nesded baseline data on the

speciss. A study area was chosen within the Root River

L



valley area of Fillmore county, Minneseota in an

attempt to determine the following ob jectives:

1+

To locate all nest and roost sites within the
Root River Valley of Fillmore county,
Minnesota.

To determine habitat reguirements assaciated
with roost sites.

To estimate the fToraging ranges of wvuliures
roosting in the study area.

To describe nest sites and nestling
development in the study area.

To determine rogost usage within the study

area’n



The 34,500 ha Root River Valley Study Area (RREVSA) was
located in parth cz2ntral Fillmore county s Minnesota
{Figure 1). Fillmore county has 140,000 ha of
cultivated land, 33,000 ha of farested land; -and
46,000 ha of pasture and open land (Spadaccini 1985).
Average yearly precipitation and average vyearly
temperature for Rochester, Minnesaota, 22 km NW af the
study area, is 71.8 cm/vear and é.an respectively
National Weather Service, Rochester, MN pers. comm.).
The average growing ssasan is 142 days. Within the
RRYSA, forests occur mainly along the Root River and
its tributaries were bluffs of limestone, ddolamite,
and sandstone rock formations are common. Above the
forested wvalleys, agricultural land predominates. The
mix of forestad and agricultural areas represents good
vulture habitat {(Coleman 1285) . VYultures within the

ERV5A have access to wild and damestic carrion types,

as well as potential roosting and nesting sites.



ISATH 300 Yyoumig

DI0gSaue]

o —y——

‘BlosBuuTy ‘L3une)d J1cw[TTd Jo (vSaMd) a1y Apnig AS(T®EA I9aTY 100§ ‘T =andig

£aTTes Sutadg

- —

ITATY 00y

F303AM]

g Ajunog

BIOWT T4

1aATY ooy
yauelg aTpPIN

4

21] A=TTEp Furadg

ﬁ}WMmmM1mwmm

a1 Jdeay

TTY

PT2T3IBYD

aaaTy 100y Youeig ‘o



In an attempt to place patagial markers and radio
transmitters aon free ranging Turkey Vultures, & trap
sites were established within the RRVSA (Figure 2). To
facilitate trap placement,; areacs chosen were level to
gently sloping; open and 'grassy. Bait consisted aof
road killed wild animals collected under a Minnesota
Bepartment of Matural Resources Special Permit and
dead domestic livestock obtained at an area rendering
plant. Capture techniques included a nooss carpet and
=2 rocket net. The npose carpet:s a modified bal chatri,
was constructed on a 1.2 m X 1.2 m piece of 0.43 cm
Fardware cloth with 500 ten pound monofilament nooses
attached. An area in the center of ths noase carpet
was lett Tree of nooses far bait placement. A rocket
net was used late in the 1984 field ==ason and
euclusively in the 1983 Tield season. Vegetation that
may have interfered with rocket net performance was
cleared in all casss priar to trap and bait placement.
Trap sites were established and baited no less than 2
weeks prior to capture attempts in an effort to
establish habitual and consistent wisits by area

3



&
vultures. Fresh carcasses were deposited every second
or third day, depending on vulture feeding rates and
bait decay. B variables were measured on all wultures

captured at RRVSA trap sites (Table 1).

Tagging

It bas been demonstrated that U.5. Fish and
WildliTe Service leg bands cause restrictions 'to the
legs of Turkey Vultures due to Tecal material
accumulation, leading to foot and leg loss (Henckel
19748). Patagial markers have proven to be a safe and
efTective method for marking Cathartid vultures
(Hallace 2t al. 1980, Swesney =t al. 1598&8). . A4All
captured vultures were fitted with vinyl wrap-around
patagial streamers following Sweeney (1784).
Streamer lobes, one on sach side of the wing:
measured 13 cm X F cm. The yellow markers were secured
to one or both wings using 1.in cattle ear tag
buttens. Both the securing button and the patagial
streamer were printed with a black algha-numeric caode,
MO1 through MT9. Care was taken to avoid flight

muscles and tendans when attaching tags.

Mest Searches

Frior to 1984, 19 Turkey Vulture nest recards



were recorded for Minmesota including Hennepin,
Traverse, Nicollet, Becker, Jackson, Clearwater,
Beltrami, St. Louis,; Fillmore, Mahnomen, Aitkin, and
Wabasha counties (Johrnson 1983). OF thesey, 3 (1&%)
were located within the RRVSA (Bardner 1974,

Faul Gardners; Per. Comm.).

Fatential nest habitat was located using 1:284%,000
topographic maps, road, and foot surveys. Search
effart was concentrated in forested areas where rock
autcrops were located, and in areas where historical
records or local residents indicated possible vulture
nests. When a potential nest cavity was found, such as
a cave or hollow tree, a careful search was méﬂe for
vulture droppings and/or feathers in and around the
site. Physical characteristics relative to esach active
nest site were recorded (Table 2). Subseguent visits
to active nestis allowed ocbservations of nestling
development and behavior (Table 3). To avoid
interference with nestling wing feather development,
2ll vyvoung vultures captured at nest sites, with ore
exception, were Titted with patagial streamers just

prior to fTledging.

S battery powered and 2 solar powesred radig



transmitters were purchased from Cedar Creek
Bioelectranics Laboratory in June 198S. Transmitters
were of a back package design and secured with TEFLOM
ribbon. The battery powered transmitters were
cylindrical with a length of 10.5 cm and a diameter

of 2 cm and contained two 3V PANASONIC lithium
batteries. Average weight was &35 g. and life
expectancy was estimated at 12 te 15 menths. The solar
powered transmitters were rectangular, with dimensions
Secm X 1.8 cm X 1.5 cm. Average weight was 4& g and
and life expectancy was unlimited. 1 solar powerad and
4 battery powered transmitters were fitted to

vultures by lﬁ"July 12B5. Each ra&in tagged wvulture
carried at least | patagial steamer. Indiwvidual
vultures were tracked at random, bBut any 1 vulture was
not followed again until all other radio taoged
vultures had been tracked. Tracking was facilitated
with a car top mounted 4 element antenna. Permanent
Tix statiaons were established and recorded an 1:24,000
topographic maps. Locations of faraging vultures were
recorded as visual fixes or as radio fixes with 2 aor
radioc bearings from established fix stations. All
locations were plotted ona S m X 2.3 m map board

containing 20 1:24,000 topographic maps or on



1:230,000 topographic maps. Minimum foraging ranges
were determined by constructing a convex polvgon for
each radio tagged vulture by connecting all external
loci (Meohr 1247, Hayne 1949, Odum and Kuenzler 1972).
Area inside of each polygon was determined using a dot

grid (Avery 1942, 17&87).

Foost Sites

Turkey Multure night rtoosts have been described
by sewveral authors (Davis 1974, Stewart 1978, Rabenold
1983, Wright 1784). Except for limited discussion by
Roberts (1932), the location and quantitative
Sdeseriptiencat Mimmesota vaelture coosts hége not been
published. The search far active roosts began in the
spring of 1984 and continued throughout the study.
Roosts were discovered by speaking with area residents
and wildlife personnel Tamiliar with the study area
and by direct ohservation of vultures. Roosts were
periodically observed in the morning ‘and evening in an
attempt to count leaving or arriving vultures.

In an attempt to discover consistent physical
featurss associated with Turkey Vulture roosts within
the RRVSA, certain data were collected. HRoost
wvegetation wvariables were recorded when wisiting

raosts on foaot. Additional wariables were determined
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using 1:24,000 topographic maps. In all cases, trees
were not measured as roost trees unless more than 25%
of the ground beneath the tree canopy was white with
vulture droppings (Wright 1984). Point-centered
quarter analysis was conducted by establishing 100 m
transect lines, centered near the main roost tree in
gach roost (Cottam and Curtis 1933, Cox 1985). The
small size of the evening roosts discavered in the
RRVSA made 1t possible to determine the main roost
tree by observations of wvultures arriving at rogosts,
or through relative amounts of wulture excreta henesath
the trees of a roost. Samples were taken at 10 m
intervals along the transect line and living trees
with a diameter at breast height (DBH) 2> &4 cm were
accepted far analysis. 14 descriptive habitat
variables were determined and used to summarize the
habitat associated with raocsts (Table 4.

In additian, 0.04 ha circular plots were
established, centered at each roost tree (James and
Shugart 1770, Wright 19B4). 9 wvariables within sach
plot were recorded {Table S5). 9 additional wvariables
were recorded at esach roost site (Table &1).

From these measurements,; 13 guantitative habitat

variables relative to Turkey Multure evening roosts



fWere detef mined and used to summarize the hahitat

associated with roosts (Table 7) {(James and Shugart

19700 .

11
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Table 1. Turkey wulture morphometric variables
measured at RRVSA trap sites in 1985.

Mariable

Description

Length of wing
cord (flat)

Length of tarsus

Weight

Conditian

estimate

Facial warts

Head color

Beak color

fge

Malt progress

Other marks or
abnormalities

Length i(cm) measured from the
wrist joint to the tip of the
longest primary.

Length {(mm} of the
tarsometatarsus.

Weight (g) as recorded with a
3 kKa tubular spring scale.

Determined by feeling
pectoral muscle Fullness
relative to keel (good, Tair,
poor) .

Presence porabsence of, Tacial
warts, thier location and
abundance.

Red or grey.

Amount (X)) of darkness
compared to normally all
white beak pf adults,

Young or adult as determined
by head and beak color
(Frigdman 1930).

Remiges examined for feather
loss, blood guills, etc.

Lateral brood patches,
injuries: estc.
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Table 2. Physical characteristics recorded at active
nest sites in Minnesota in 1984 and 1985.

Characteristic

Description

Mest type

Location

Aspect

Entrance

dimensions

Cawvity
dimensions

Mutes or
Teathers in nest

Mumber of =ggs
Or young

Age o7 young

Success

Cave, hollow log, abandoned
building, ete.

Legal description of active
nest location

Direction (compass azimuth)
ef main entrance.

Height and width (m) of nest
entrance

Height, width, and depth (m!}
of nest cavity.

Presence or abssnce of
vulture excreta and/or adult
Teathers in nest cavity.

Mumber of egds or young in
nest on date discovered.

Age as detsrmined by adul
feather development (Ritter
1983) . Helpiul in
determining laying dates and
hatching dates, if not known.

Fate of eggs or young
fledging date.




Le

Table 3. Turkey vulture nestling development
variables measured at active nest sites

in Minnesota

in 1984 and 1985.

Variahles

Description

Head color

Beak ' 'color

Length of wing
cord {(flat)

Length of tarsus
Weight

Feather
development

Age

Behavior

Head colar af nestlings
{(black, dark grey, light
grey}.

Amount (%) of darkness
comparaed to normally all
white beak of adults.

Length (cm) measured from the
wrist joint to the tip of the
longest developing primary.

Length {(mm) of the
tarsometatarsus.

Weight (g) 25 recorded with a
3 Kg tubular spring scale.

Appearance and extent of
adult feather development
(rectirices, remiges, upper
and lower wing coverts, and
body contour f=athers).

Age as determined by adult
Teather development (Ritter
1783). Estimated at esach
visit.

Behavior exhibited by young
ivocalizations, vomitting,
defacation, biting; etc.).
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Table 4. Descriptive habitat variables as determined
with point-centered quarter analysis (Cottam
et al. 1953, Cox 1983). 100 meter transect
lines were centered at the main roost tree
in each roost as determined by relative
abundance of fecal material. Only trees with
DEH 2> 4 cm were included.

Variable Description
Tetal DBH Diameter at breast height
measurements (cm) summed for
each species (Avery 19&7).

Total basal area Basal area summed for each

species.

Average Total basal area wvalues for

dominance values each species divided by the

number of individuals of the
speciss.

Mean point to Mean distances from sampling

plant distance points (m} to the nearest 4

trees 1n =ach guarter summed
for each species.

Mean area per Total point to plant
plant period distances summed Tor all

trees and divided by total
number of trees =zampled and
thHen sguared (m" ).

Tatal density LUnit area (10,000 square
at 211 species meters per hectare) divided

Average
Dominance

by the mean area per plant
period. Indicates individuals
peEr hectare.

values Basal area wvalues for =sach
species summed and divided by
the number of individuals of
the species,




Table 4.,—--rcoantinued.
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Yariabhle

Description

Relative density

Density

Deminance

Frequency

Relative
Treqguency

Importance value

Individuals of a species
divided by total individuals
et all species, then
multipiied by 100.

Relative density of a species
diwided by 100 then
mueltiplied by total density
of all species.

Density af a species
multiplied by average
daminance wvalues for the
species.

Dominance far a species
divided by total dominance
for all speciesy then
multiplied by 100,

Number of sample pointe at
which species occurred
divided by total number of
paints sampled.

Freguency walue for a species
divided by total freguency
values for all species, then
multiplied by 100.

Relative density + relative
dominance + relative
frequancy.
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Table 3. Mariables measured within 0.04 ha circular
plots centered at turkey wvulture roost trees
located within the RRVSA. Only trees with

DEBH > 4 cm were

included.

Yarizables

Description

Mumber of trees

Mumber aof tree
SoECles

Tree DBH

Tree height

Hacsal aress

Canopy coverage

Understory stem
density

Slope

Total number of trees within
gach plot.

Total number of tiree' species
represented within sach plot.

Diameter at breast height
measurements (cm) for all
trees within each plot taken
with tree diameter tape.

Height of all trees (m)
within s2ach plot measured
with a SPIEGEL RELASKOF.

Basal area wvalues were
averaged Tor each speciss and
for total trees present.

Canopy coverage (%) basesd on
34 spherical densiaometer
readings taken alaong esight
main compass bearings Trom
each roost tree (medified
from James and Shugart 1970).

Density (stems/hal of
shoulder height. non-
overstory, woody stems along
two perpendicular 22.3 m
transects in =sach 0.04% ha
plot {(James and Shugart
19270) .

Maximum ground slope
{degrees) in each ©.04% ha
plot (Wright 1984).




Table S.-—continued.
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VMariable

Description

Relative raoost
tree height

Height of roeost tree divided
by average of four ftallest
nan—-roost trees within =ach
0.04 ha plot.
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Table A. fdditional wvariables measured at each roost
site within the RRVSA.

VVariable

Pescription

Roost tree
lowest 1imb
height

Crown diameter

Perpendicular
crown diameter

Distance to
nearest roost
tres

Distance to

nearest clearing

and type

Distance to
nearest water
and types

Distance to
neargest human
activity area
and type

Elevation 1

Elevation 2

Height to lowest limb on =ach
roost tree measured with
SPIEGEL RELASKOP.

Diameter af roost tree crown
vusing tape line and stick
(Andresen and McCormick
19482

Diameter of roost tres crown
along a tapes line
perpendicular to crawn
diameter tape line.

Distance (m) from roost tree
to nearest roost tree using a
100 m tape.

Distance (m) from roost site
to nearest clearing using a
1:24,000 topographic map.

Distance (m) from roost site
to nearest water using a
1:84,000 topographic map.

Distance (m! Trom roost site
to nearsst human activity
area using a l:124,000
topographic map.

Elevation at roaost site using
a 1:24,000 topographic map.

Elevaticon at roost site minus
lowest elevation within 300
meters using a l:24,000
topographic map.
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Table 7. Buantitative habitat wvariables relative to
turkey wvulture evening roosts as measured
within C.04 ha circular plots centerd at
gach roost tree within the RRVYSA (James and
Shugart LT70),

Variable Pescription
Tress bvy All ftrees recorded placed
diameter size into one of eight diameter
class si1ze cClasses by species.
Trees/ha by Mumber of tre=ss/ha in =ach
diameter size diameter size class.
clasg
Trees/ha by MNumber of tress of a
speEcies species/ha.
Relative density Trees/ha by size class
by diameter size diwided by total tressiha,
class then multiplied by 100.
Felative density Trees/ha by species divided
by =pnecies by total trees/ha;, then

multiplied by 100.

Hasal area by Total basal area Tor a
diameter size species in =sach diameter size
class class.

Basal area by Total basal area for =2
species species.

Hasal aresa/’ha Total basal areas of a =sizs

class/ha.

Relative basal Total basal ar=a of a size

arega class divided by total basal
area of all size classes,
then multiplied by 100,
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Table 7.-—continued.
Variahbhle Description

Relative Total basal area far a

dominance species divided by total
basal area for all species,
then multiplied by 100,

Freguency Mumber of circular plots. (%
af total} in which a species
cccurred.

Felative Frequency Tor a species

Freguency divided by total frequency of
all species, thern multiplied
by 100.

Importance Malue Relative density + relative

dominance + relative
freguency .
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RESULTS

Turkey Yultures were captured at 3 of the & trap
sites used during the study. Successful sites
afforded feeding vultures an unobstructed view in at
least 2 directions and had no less than 1 large dead
tree nearby allowing perched vultures to view the
Carcasses. The noose carpet was used 12 different days
in July and August 1984 at bait site 1. On 1é&
accasiaons Turkey Vultures arrived to feed while the
noose carpet was in place. In 211 cases, wultures
walked around the trap, ssemingly hesitant to Qtap on
the trap’s hardware cloth foundation. At no time did a
vulture become entangled in the noose carpet. All hait
site capture attempts from August 1984 to September
1989 were made at sites 4, 8, and 4: and accomplished
using a rocket net. The rocket net was fired S times
resulting in the capture of 14 wulturess an average of
2.8 vultures per capture attempt (Table B).
Marphametiric characteristics relative to esach trapped
vielture were measured (Table 7). Wing cord, tarsus

length, and weight measurements of wultures captured

=
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at trap sites averaged 513 mm (+ 13.1 SE}, 70 mm
i+ 2.3 SE}s and 1956 g (+ 179 SE) respectively. Beak
color for adult Turkey Vultures averaged 104 dark.
Fectaral muscle fullness in all but 2 individuals was
good. M1, the 1 juvenile Turkey VMulture captured at a
trap site; demonstrated wing cord and weight
measurements of 521 mm and 2450 g respectively. This
was larger than the adult average wing cord and weight
measurements of 512 mm (+ 13.6 SE) and 1918 g

(+ 117 SE} respectively.

Tagging

Vinyl streamers were attacheé to at leést 1 winé
on 18 of the 19 Turkey Wultures captured during the
study. 1 adult wvulture captured at frap site 4 on 14
July 1985 was previously tagged near Baraboo,
Wiscansin and carried a blus—green patagizal streamer
on its left wing with the alpha-numeric U30,
Visability of the tags was good. The alpha—numeric
code onr the tag of a perched vulture could be read at
distances up to 1230 m using a 15-40 X 40 mm spotting
scope. All wultures appeared to adjust guickly to the

streamers and no differences were detected when

abserving the simultaneous flight of tagged and



=
untagged vultures.

Sightings of tagged vultures occurred
periodically during the study. MOl and MO2, 2
nestlings tagged on the Red Lake Wildlife Management
Area in 1984, were later observed soaring near their
nest site {(Johnson 1985). MOl was sighted near
Fayetteville, Iowa on or near 14 November 1984 (Figure
-F?}, MOZ was discovered alive but unable to fly on a
Tarm south af Cresco, lowa on 14 Navember 1984 and was
suthanized (Figure 3). MO3 and MO4, 2 nestlings tagged
in the RRVSA in 1984, were later nobserved soaring near
their nest site, MO35, tagged on 15 Juns 1985, was
later gbserved on 30 July 1985 in a pasture with 14
agther Turkesy Vultures 3.2 km from wherzs it was
captured. MO8, tagged on 23 June 1985, was later
gbserved at communal roost 2 en 22 July 1985, 3.1 km
Trom whers it was captured. MI2, tagged on 14 July
I17HS, was resighted on 23 July; 20 August, and
1 September 1783 (Figure 4). MI2 was the only vulture
cbhserved near both major roosting areas located in the

RRAVEA.

pesting

The RRVSA was searched for active Turkey VYulture


Yvmonsta


24
nests from 29 May 1984 ta & July 1984 and from 24 May
1983 to 22 July 19835 (Figure 5). 31 potential nest
sites were discovered (Table 10). 15 of the caves
t77%) and 3 of the averhangs (40%) discovered
contained mammal scats and/or hair, the majority of
which was Raccoon or Groundhog. The occupation of
potential nest cavities by these mammals may, in part,
accgunt Tar the small number of active nests
discovered. Alternatively, the digging activity of
these mammals may create additional cavities suitable
Tor Turksy VMulture nesting.

Of the 31 potential nest sites discovered, 1 was
-&ctive in 1%54. That active nest was lacated in a cave
at the base of a limestone outcrop overlooking the
Root River in Pilot Mound fwp., Fillmore county. The
cave’s single entrance measured 1.2 m in width by
0.23 m in height. The aspect of the cave entrance was

o o
143 , the slope was aproximately 45 , and the canopy

coverage was > BOW. The nest cavity was located 1.8 m
back From the cave entrance and measured 0.7 m wide by
0.3 m desp. Mo foreign nest material was evident and
the cave floor was dry. 2 downy nestlings were present

upon discovery on 1lé July 1984, Developmental progress

was checked and measurements were taken on 3
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occasions {Table 11). Feathsr development exhibited
by the chicks when discovered indicated their age to
be 32-35 days and that the egos were probably
deposited between 3 May 1984 and 13 May 1784, assuming
a 30 to &40 day incubation period (Jackson 1983). Bath
Both ﬂEEtliﬂgawEFE Titted with patagial streamers, MO3
and M0%, on 13 August 1984 after flight feathers,
upper wing coverts, and under wing coverts were well
develoned.

2 additional nests were dﬂiuvered in Minnesota
during the study. The first was located in Minnie
Ewp.,; Beltrami county and contained 2 downy nestlings
whén discuverad on I July 1984 (Johnson 1985, David
Johnson, per. comm.). The 2 Nestlings were fitted with
patagial streamers; MOl and MO2, on B August 1984.
Feather development sxhibited by the young indicated
their age to be 40 days and that the BEOOS Weres
deposited between 19 May 1984 and 29 May 1984.

The second nest discovered outside the RRVSA was
located in a large hollow tree 4.2 km SW of Kellogg,
Wabasha county. The tree; a dead American Elm, wWas
located on the edge of a grassy meadow and was
surraunded by a Prickly Ash and raspberry shrub laver.

The opening to the nest cavity was located 2.03 m
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above the ground and measured 1.52 m high by ©.82 m
wide. The actual nest site was 1.42 m below the
npening: 0,62 m above ground level. The inside
diameter of the nest cavity was 71 cm and the coutside
diameter (DBH) was 129.2 cm. 2 nestlings were in the
nest cavity on 14 August 1285. One nestling was
sufficiently velant and escaped capture as the nest
Wwas approached. The remaining nestling, Ml4, was
captured and morphological characteristics were
recordad (Table 12). Feather development when captured
suggested that the eggs were deposited between 4 May

1985 and 14 May 1985,

OFf 5 Turkey Vultures fitted with radio
transmitters, 4 were successfully tracked. M0 escaped
Trom its radio transmitter several days after
attachment by biting through the TEFLOM ribban
harness. Turkey Vultures were tracked for 142 hHours
from 2& June 1985 to & September 1985. 112 Fix
stations were established, located in Fillilmore,
Houstan, and Winona counties in Minnesota, and
Allamakee and Winneshiek counties: in lowa. 330 Tixes,
including 43 radio and 287 wvisual, were used to

determine the masximum foraging ranges utilized by the
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4 radio tagged vultures. Foraging ranges for MO4,
MO7, MO, and Mll were determined using 105, B5, &9,
and 71 Tixes respectively. All radioc tagged Turkey
Vultures were ceptured near; and regularly used, roast
2, which was considered their central hub of dctivity.
40 to 30 wultures often departed from roost 2
simultanmeously. Small groups of birds would then
disperse ta forage and Teed. M0O& was never observed
Tarther then 14.5 km from roost 2 and foraged within a
12,840 ha area, the smallest foraging range of the
radio marked vultures (Figure &6). MOT faraged within a
18,380 ha area and alwavycs remained within 25.7 km of
rnnsf 2 (Figure 7). MO7 foraged more ExtéﬁEively then
any ot the other radic marked wvultures, travelling
B2.% km on 15 July 1985 when it was Tollowed to the
Upper Iowa Riwver near Hanowver, Allamakee county, Iowa.
It foraged within a 122;730 ha area and often did not
return to roost 2 for several days (Figure 8). MLL
al=so Toraged sxtensively utilizing an area of 47,140
ha while never trawvelling farther the 35.2 km from
roost 2 (Figure F). The average Toraging range was
50,330 ha.

ML2, though never radioc tagged, was ahserwved on

3 pccasiaons after it was fitted with patagial
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streamers. When connected; those observation points

suggest a foraging range af no less then 5,422 ha

{Figure 10).

4 permanent evening roosts were discovered within
the RRVYSA (Figure 11). Roost 1 was lecated on top of a
MW facing slope along the Root River. ThHe 2 Whits
Pines used for roosting had an average DBH and average
crown height of 1.7 cm and 23.2 m respectively.
Turkey Vultures were first observed using roost 1 an
16 May 1984 and again on 2 April 1985. In 1984 and
1985, roast. ! was wused nightly by Turkey Multures.
until leaf-out was complete in May (Figure 12). From
that timey until Tall migration. area wvultures,
instead, used roost 2y 1.2 km to the N (Figures 13 and
iI4). Roost 2 was located near the tep of an E facing
slope also along the Root River. The 3 Cottorwood
trees used for roosting had an average DBH and average
crown height of 44.3 em and 27.1 m respectively.
Roost 3, 25 km W; SW of roosts 1 and 2, was located at
the top of a § facing slape along Deer Cresk. A stand
of Cottonwood trees was used sporadically for the
entire season in 1784, and from March to the end of

April in 1283 (Figure 13). Roo=st 4, located in a small



31
N: NE Tacing coulee 2.5 km NE of raost 3, was used on
AR B

3 occasions in 198%, and from Juﬁe to August in 1985
(Figure 1&). The single, dead American Elm used faor
roosting had a DBH and crown height of S3.&8 cm and
21 m respectively.

All roost areas; except roost 4. were within
€00 m of rumnning water (Table 13). The single trees
used at roost 4 was within 10 m af a drainage bedy dry
most of the year. All roost areas were within 220 m of
an opening; a hay field for roost 1, grassy meadow for
raost 2, and carn Tields for roosts 3 and &
{Table 13). All rpost areas were at least S00 m from a
human activity ;rea; =1 siégle home Tor roost 3, Tarm
hemes and builldings for roosts 1, 2y and & (Tabhle 13}).
Distance to nearest water, distance to nearest
opening, and distance to nearest human activity areas
averaged 320 m (+ 309 SE), 119 m (+ 72 SE), and 4&%2 m
{+ 178 SE) respectively. Mo data relative to roost
trees were collected at roost 3 dus to inconsistent
use of specific trees by roosting vultures. Unless
stated, Tuture references to “"roposts" exclude roost 3.

At 2 of 3 reoosts, tree species wsed for roosting

ttad larger relative dominance wvalues than other trees

speciss sampled, hased on point-centersed guarter
#new pageH
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calculations (Tables 14, 15, and l&). Only at roost 1
did the tree species used for roosting have the
largest importance value (Tables 14, 13, and 141.
Total density at all 3 roosts averaged 1174 trees/ha
(+ 190 SEY.

All roost trees had large, stout: horizontal
branches used for perching. Accumulations of broken
limbs berneath roost trees was comman. Large DBH: crown
height, and canopy coverage values were typical of
roost trees {(Table 17). For roosts 1 and 2, distances
fram a roost tree to the nearest other roost tree
averaged 10.3 m (+ &.2 5E). Elevation at roost areas,
a%d glevation of rnn%f arsas l=ss the lawest elevation
within 300 m,: including roost 3; averaged 338 m
(+ 42.8 SE) and 42 m (= 25.7 SE! respectively.

200 ron-roast trees, including 13 species, were
measured within & 0.04 ha circular plots. Non-roost
trees/plot ranged from 21 to 48 and averaged 34
{+ ¥ SE). Due ta small distances between some roost
trees, several plots overlapped and 42 tress (214%)
were recorded in more thann 1 plot. Duplicate
measurements of nan—-roost trees were omitted from the
following analysis. DBEH, basal aresa, and craown height

of non-roost trees within the & plots averaged 20.4% cm
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t+ 12.9 SE}, 474 cm {+ 563 SE), and 11.7 m
(+ 2.8 BE) respectively (M = 158), (Table 18).

All trees within the & plots were grouped inta B
diameter size classes by species (Table 19). 110 (&74%)
of the trees measured were within the first 2 diameter
size classes (4 to 1& cm DBH), (Tabhle 19). Of those,
Ironwood and Sugar Maple accounted for 4P% (N = bdy )
and 32%W (M = 33) respectively (Table 19). 11 trees,
6£.7% of all trees within the & plotsy were >44 om DBH,
S of which were roost trees (Table 19). An additionsl
S trees were Red Daks,; none of which wers used for
roosting (Table 19). &B3 trees/ha was estimated Tram
thé & 0.04 Ha plots, 38BW of thez Tigure determined
above based on point-center=d guarter calculations.
The 3 roost trees spacies account for 45.7% of the
relative dominance wvalues (Table 197. Importance
values for the roost species were 35.2, 31.&, and 19.3
for American Elm, Cottonwood: and White Pins
respectively, giving a combined total of B&.l {Table
19). Far non-roost trees, Red ocak had the highest
relative dominance values (30.2%) and the highest
impor tance value (54.2) of all tree species sampled

{Table 133,
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Table B. Turkey WVultures captured at bait sites
within the RRVSA in 1985,

Alpha-numeric Wings Bait
code Tagoged foe Site
MOS Both & 3
MO&4 = pal 3
MO7 R fa 7]
MO8 Both [ 5
MOT L A o
MO R = =
M1l Both & 9
M12 Both & S
Ml3 Bath A 9
3o L fa 3
MLS Both & &
ML& Both fa &
M1 Both & &
Mlg Hoth HY &

# Indicates wultures fitted with radioc trancmitters.
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Table 10 Fotential nest sites discovered within the
FRVSA during nest searches in 1984 and 1985.

Fotential Nest Type Mumber “# of Total
Cave 12 &1
Overhang ] 14
Abandoned Building 3 1o
Hollow Log 3 19
Hollow Tree 1 3

31 100
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Table 11. Development of turkey wulture rnestlings
discovered inm the RRYSA in 1984 .

7=1&—-B4 2-3-84 B-15-B4

o3 Mog MGo3 MO & Mo3 MOg
Weioght 1540 1425 a 2043 LF40 =115
(g}
Tarsus b4 && 2 73 78 T
{mm?}
Wing Cord 200 2046 T # G445 435
{ mm )
Beak Colar 5 3 a 5 b =]
(% dark?
Condition good good a good good goad
[ kesl)
larts nong:  noene & nomne rone nons
(Taciall
Head Color black-grey black-grey grey
fge#* 32-35 davys 48 davs 33-40 davys

+ determined by adult feather development (Ritter 1983}
& unable to retrieve vulture from cave

# measurement not taken
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and locations in Iowa where MOl and MO2 were sighted,

1984,
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Figure &.

12,840 ha foraging range of MO4,

and RRYSA.



Figure

7.

18,580 ha foraging range of MO, and RRVSA.



Minnesota

lowa

Figure d. 122,73¢ ha foraging range of MO7, and RRVSA.
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Minnesota

Figure 9.

Iowa

47,140 ha foraging ranmge of Mll,

and RRYSA.
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DISCUSSION AND CONCLUSIONS

Irap Sites and Trapping

Aversion for certain trap sites can not be
quantified here, but limited visibility while feeding
and the lack of nearby, adequate perch trees are
possible explanations. This is not &no suggest that
vultures would nat feed under conditions of limited
visibility, but trapping during this study was anly
successtul in relatively open areas where at least 1
large, dead tree was accessible. 411 trap sites were
baited with similar carrion types but sites 2 and C]
Tailed to attract any wultures, sventhough beth were
closer to a communal roost than trap site 3, whers 10
vultures were trapped. Trap sites 2 and 3 alsa had
dense edge vegetation within 10 m of the bait on 2 and
3 sides respectively.

The noose carpet proved to be an inefficient
method Tor trapping Turkey Vultures. If the only
method available, however, variations could prove
successful. Painting the noose carpet foundation %o
match the ground cover or carcass might eliminate some
suspician on the part of feeding vultures. A& mare
malleable foundation material; such as chicken wire,

a4



&5
would be less obvious and could be draped aver a
carcass. Similar devices could be placed at nest
entrances to trap breeding adulis.

Rocket nets have not always been used
successfully when attempting to capture Turkey
Vultures (Olson et al. 1947). Most authars, however s
nave reported good results (Rabenold 1983, Sweeney
1984, Coleman 1985). During this study, wvultures
became so accustomed to the raised projectiles that
they often perched on them priaor to feeding. In aresas
near large communal roosts,; the nets could b2 fired
several times before moving the trap site. IF
capturing large numbers af Tﬁrkev Vultu;ESIfGr
marking purposes is the goal, a rocket net is perhaps

the best capturs technigue.

Tagging

The patagial marker system emploved during this
study was easy to administer and proved productive.,
Migration information was provided when MOl and MO2
were observed in NE Iowa during Movember 1984. M12,
tagged on 14 July 19B3; was the only wvulture obserwved
at both major roosting arsas within the RRVSA. When
fellowing radio tagged wultures, individuals could be

identified at great distances,; even when socaring with
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other wultures, by the presence of wing tags. The wrap
around type of streamer used in this study negated the

a]

180 rotation exhibited by cattle ear tags used in

cther studies (Wallace =t al. 1980, Sweeney 1984).

Roberts (1932) suggested that Turkey Vultures
nested an the clifis overlagking the streams and
rivers of SE Minnesota, but gave na details. The cave
nest discovered in a Bluff along the Boot River during
this study is the Tirst documented case of this type
of nest in Minnesota. The small number of active nests
within the RRYSA:; where potential nest sites do sxist,
suggests that many of the Turkey Yultures in the area
are non—breeders. 2 young of the year vultures were
gbhserved, haowewver. in thes RRVES in the Tall of 1985,
even though no nests were discovered. The cryptic
nature af wvulfurse nests makes their discowvery
difficult,

The laying dates at all nests described, as
estimated by chick fTeather development, are within the
range repaorted for Turkey Yultures at similar latitude
by Jackson (1%83). Mestlings from the RRVSA nest and
the Wabasha county mest are also within the limits

goserved fTor Turkey Vualtures in south central
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Fernsylvania by Coleman (1985).

The 71 cm DBH reperted here for the Wabasha
county nest is exactly the same as reported for a
Turkey Yulture nest by Kempton (1927)Vs but smaller
than the 104 cm average reported for & Black Yulture
nests by Jackson (1983). Our cutside diameter of 129
cm does compare with the 122 cm outside diameter
reperted for the same & nests (Jackson 1983).

The decline in Turkey VMulture populations in
Minnesota by Roberts (1932), and GBreen and Jansssn
({19731 may, in part, be due to the limited rumber of
nest sites throughout most of the state. In aresas
where caves and crevices are absent; tree cavities
would be the probable choice for a nest site. Trees
with sufficient outside diameter to facilitate a
cavity suitable for Turkey Vultures would probably be
In excess of 130 years old: Present day timber
harvesting practices generally sliminate tress Befors
they reach this age. Turkey Vulture tree cavity nests
east of LGGH langitude pricr to 1920 represented 534
of total nests discovered, while after L1920 tree
cavity nests accounted for 22.3% of the total (Jackson
1283): The decline of tres cavity nestis ig indicative

of the general decline of forest age structure
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exhibited throughout eastern North America. A
simultaneous increase in the use aof alternative nest
sites, such as caves and thickets, was noted (Jackson
1983). OF 1B Turkey VMulture nests discovered in the
Gettysburg Mational Military Park in 1983-198%4, all
were found in rock caves and crevices in Torested
areas (Coleman 178S). The availability of suitabhlse
nest sites may be an important limiting fTactor
concerning Turkey WVulture in Minmesota. Where suitable
nest cavities are not available; Turkey Vultures will
nest an the ground (W, M. Tyler ip Bent 1937, Tyrrell
1938, McHargue 1977, Jackson L1%83) exposing
themselves, and their eggs, to pntentiél preditura and

weather .

Faraging Rangss

A wide range of 12,840 ha to 122,750 ha was
observed in foaraging ranges. Coleman (17830 observed
similar vesults,; with breeding Turkey Vultures hawving
an average homes range of 12,993 ha and birds of
unknown breeding status hawving an average foraging
range of 113,312 ha. Mo radio tagged wultures within
the RRVSA were Tollowed to nests and all were
cansidered non-breasders. AN average Toraging Tange for

REYSA birds was 50,330 ha, BOYW of the average reported
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for Turkey Yultures in Fennsylvania by Coleman (1985).
The 4 RRVSA radio tagged birds foraged within
overlapping maximum home ranges. All foraging ranges
had an area of 7046 ha in common, and roost 1 and 2

were within this shared area.

Counts of Turkey Vultures at RRVSH roosts
indicate that all are seasonal roosts within a
communal roost system. Vultures arriving at the east
end of the RRVY5A in the spring use the 2 large White
Fines in roost 1. The evergre=en foliage may reduce
daily energy regquirements: by reducing wind cspeed and
alr temperature decresase in the evenings as has besen
described for blackbird roosts (Francis 1974, Kelty
and Lustick 1977). Autumn shifts from deciduous treess
to coniters have been reported for vultures (Coles
1938y John Coleman pers. comm:.). Heres; a shift from
gvergreen trees to decidupus trees shortly after
spring leaf put has been recorded.

The distance to water measurements at roosts 1,
2, and 3 may indicate a selection for raogst trees n=ar
water. FRoberts (1932) suggested that Turkey Vultures
often roosted near water as their principle Tood was

fish in some locations. Rabenold (1983} reports that
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J roasts in Chatham county,; Marth Caroline are all
near small creeks. One of the largest documented
vilture roosts in the country. located 14 km W of
Blacksburg, Mirginia, is lecated on the Mew River, and
at least 20 wvulture roosts have been reporited around
Chesapsake Bay (Prather =t al. 197&). Within the
RRY5A, howsver, the selectiaon of trees on slopes, and
the restrictien af forests to river walleys could
indirectly influence the roost to water distance.

The distance to nearest clearing average of 1192 m
determined in this study compares with Wright’s (1994)
average of 109 m. The distance to nearest human
activity area averagé ot 66é-m repﬂrtéd nars EuéQEStE
sensativity to human disturbance. Hawever, wvulture
roosts have been reported very close to schools (Chase
1282) and housing developments (John Coleman pars.
caomm. ).

Trees used for roosting are gensrally larges both
in diameter and height. They are not, howsver,
necessarily the largest or most dominant trees
available. Even though roost tree species at 2 o7 3
roosts had the largest average dominance wvalues, at
one roost only did the roost tres species have thea

largest importance value., based on point-centeresd
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quarter analysis (Cottam and Curtis 1954&).

Foost trees were larges having an average DBEH and
faverage cruwﬁ height of &42.7 cm and 25.4 m
respectively. This is muech greater than the average
DBH of 20.4 cm and average crown height of 11.7 m for
non-roost trees within the 0.04 ha circular plots., OF
the 4 tallest non—-voost trees within each plot, the
roast tree associated with each plot was, on the
average, twice as tall. This supports cbservations by
other authors that roost trees are usually taller than
the surrounding trees. Vulture voost trees are often
close together. Within the RRVSA the distance to
nearest ruu%t tres averags of fﬂ.ﬁ m zompares with the
7.9 m reported by Wright (1284). All trees used for
roposting had large: stout:; horizontal limbs.

Within the 0.04 ha circular plots,y roost trees
accounted for 43% of the largest diameter size class.
Mogne o the Red Oaks making up an additional 43%W of
this size class were used Tor roosting. Branch
structure af Red Oaks may not facilitate roosting by
vultures. Red Oak also had the highest relative
dominance walue and the highest importance walue of

all species recorded within the & 0.04% hHa circular

plots. Again, as was indicated by point—centered
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quarter analysis, roost trees need not be the most
deminant species. Important Turkey Multure roost
Characteristics as determined by this study include:

LEF large DBH and height combination.

2. an average aof twice as tall as fon-raoost
trees within a 0.04 ha circular plat
centered at roost tree.

3. several suitable trees within 10.5 m of one
another.

4. close proximity to water and clearing.

3. large distance,; > 500 m, to a human activity
area.

&. large, stout, horizontal limbs.

£ 4 dense cangpy in cold weather.

These findings are similar to those reported for
vulture roosts in Pennsylvania (Wright 1984). Many
characteristics are similar to Bald Eagle communal
reosts as desribed in South Dakota by Steenhof et al.

(1780 .
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Scientiftic NMames of

Bow Elder.....:
Sugar Maple....
Blue Heech.....
Hackberry......
Green Bsh......
Black Walnut...
Ironwood . e
White Pine.....
Cottonwood. ....
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Speices Listed in the Text.
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Hig Tookh Aspern: ieee .

White Oaki.esan

Haspherry ... ..
Bacswood. «eease
AmErican Elm...

Prickly Ash....

Turkey NMulture.
Black Multure..
Bald Eaglei....
Groundhag.:. .. .
HacCoOmns ils o«

L

Acer negundo

RCETr saccharum
Carpinus caraliniana
Celtis occidentalis
Fraxinus pennsylvanica
Juglans nigra

Ostrya virginiana
Pinus =trobus

Populus deltoides
Populus: grandidentata
Buercus alba

Guercus borealis
BQuercus macracarpa
Rubus spp.

Tilia americana

Uimus americana
canthoxylum americanum

Cathartes aura

Eoragyps atratus
Haliaeetus leucocephalus
Marmota monax

Procyaern lotaor





