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of Western Bluehizds (Sialia mewicanal and Mountain Bloehirds
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grasshopper densities by increasing bluebizd numbers. ata from
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auring the study, but baseline blueblrd reproductive and pestling
diet data have been obtained, as well as preliminary information on
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the vrelationship between blueblird and grasshoepper populations.
STUDY AREZ AND METHODS

Ten study sites in north central Oregon are being used in the
roject {(Figure: Ll. 1 are in areas of grassland with scattered

Jldpﬁrh. Eight of the sites are in Wheeler County and were
stahlished Just pr:rv to the hreeding seascn in 1988; the 2 in
Grant County were established after the breeding season in 1989,

At each study site, shant 35 waooden nest boxes were placed 4 - &
feet above ground on fence posts or on Jjunipers from which most of
the branches on one side had been removed. Inside dimensions of
the boxes are 4 X O ¥ 11 inches, with an entrance hele 1 9/16
inches in diameter. Boxes are 100 - 150 meters apart. Boxes that
have prowved to be in positions vulnerable to cattle damage or To
pasurpation by House Wrens (Troglodytes aedon) have been eralrﬁd
and moved where possible, occasionally to other sites. Because af
these changes and losses due to splitting woed and cattle rubbinq,
t+he pumber of hoxes per site has ranged from 28 to 43. An
additional & sites with similar habitat but ne nest boxes have also
besrn sufablizshed.

¥ach vear, the hoxes were checked approximately every 2 weeks
during the breeding season. Tn 1889 apd 1980, no visits were made
uptil sewversl weeks after nesting began. On raLh vwisit, nest data
cnllected incliuded the species, number of eggs or number and
development stage of nestlings, whether the nest fledged, and; kEor
failed nests, any signs of predation, asnd whether eggs had any
development of embryos. A nest was assumed to have tledged at
least 1 nestiing if all ot the following were true: nest flattened;
droppings on nest and/or whitewash on walls; abundant feather
sheath dandruff; fewer than 3 dead, feathered nestlings; no signs
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nf disturbance; at least 13 days after egg hatceh date. Predation
was assumed if eggs were punctured, cracked, or on the ground
ontside the box, ar if feathers or damaged, dead nestlings or
adults were found in the box. Predation was 2lso assumed 1t all of
the eggs or nestlings were mizsing, except that eggs found cold and
untended on a previous wilsit were assumed to have been abandoned
first, and were so classified. Eggs and nestlings were assumed to
have been abandoned if they were found dead in the nest with neo
sign of disturbance., Frequently it was possible to bentatively
identify the predator, both by the tyvpe of damage bto eqgs,
nestlings, or the box, and offten by the subseguent ovsurpation of
the bowx by the suspected predator. Reodent nests were removed from
Lthe boxes, and in 1989 and 1996 wren nests or some of the wren egqgs
were removed and destroyed from areas of regular bluesbird use,
Fledged or failed nests were cleaned nut uniess a3 new bluebird nest
had been buillt on tep. 211 boxes were clezned out at the end of
each breeding season.

At some of Lhe nests with nestlings;, wvisual diet samples were
obtained by watching with 10X binoculars from 5 to 15 meters away
from the nest bowx. Diet data collected ingluded the time of
delivery of each food jtem, identity of the provider [(male, female,
or fledagling), and identity, whenever possible, of the food item.

Nestlings were banded with U, 5. Fish and Wildlife Service
numbered aluminum leg bands at some of the nests each year, and a
fey adult females that were incubating eggs were alsao banded. In
1990 a colored plastic leg band was alsn put on each nestling.

On wisits early in the breeding season, In 1988 and 1950, A
census was baken of the number of adult Bluebirnds or palirs seen on
the =study sites while checking boxes. & bluebird census was also
taken at the no-box sites early in the season, by walking around
gach site, stopping freguently to search for bluebirds and for
potential matural nest cavitlies. Grasshopper counts were taken in
1990 at the study sites and some of the no-box sites, several
eounts being taken at intervals during 2 bluebird census and box
checking visit. For each grasshopper count, the observer wisually
located a 1 square foot plot of ground roughly 10 feet ahead, and
counted the grasshoppers leaving that pleot as the observer
approached. After 18 repetitlons, the toetal number of grasshoppers
counted was divided by 2 to obtain an estimate of the number of
grasshoppers per sguare meter (U.S. Department of Agriculture count
pProcedure ),

In the absense of any grasshopper coentrol programs, several
parameters nof bluebird reproduction were compared between study
sites, in order to guantify wvariability, and to determine whelher
the sites are comparalkle, so that if contrel occcurs 1n a future
year, data from several sites could be pooled. Since only one year
of dats is available frem the Grant County sites, analysis of their
comparability with the Wheeler County sites is preliminary. One of
the Wheeler County sites (Butte Creek) has not received enough
bluebird nests to permil analysis of many parameters. The number
of Mountain Bluebird nests was too small on some sites Lo permit
full analysis of comparability, therefore in some cases only data
From Western Bluebirds is analyzed; in other cases data from all
hluebirds including unknown bluebird species is used. Second nests
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by the =zame pair of bluebirds could be considered related to the
first nests, ipn which case the nest box should be the data point.
However, because the use ocrasionally shifted to the other bluebird
species, or was unknown an the earliest nests, each nest that
received at least one egy was considered an independent data

point.

Chi-square distribution tests were nsed to delermine if
ceveral of the statistics from individual sites ar years fitted the
frequencies expected from the total data. The Kruskal-wallis fest
was used to determine whether the number of fledglings per
sncocessful nest on the different sites were samples from identical
populations. Other data were examined descriptively.

'ESULTS AND DISCUSSION

Objective 1 = To ewamine Lhe impacts of chemical grasshopper
control on Western and Mountain Bluelird reproduction and nestling
food supply.

The parameters chosen for comparing study sites were those
that will be concidered most important if & spray program is
carried out, that is, the success rate for all nests in a given
vear, the numher of fledglings per zuccessful nest, and the
composition of the nestling diet. 0Other data were nsed to
rorrabarate whether or not bluebird reproduction on the sites
gppeared to be comparable.

Siereessful nests were defined az those that fledged at least
ane nestling. The percent of nests that were successful varied
hetween sites and between years, but most sites were consistent in
having a higher success rate in 1989 than in the other 2 years
{Tabhle 1). The ratio of successful to failed Western Bluebird
nests from all Wheeler County sites together was significantly
Aifferent (p = 0.012) in 1989 than in 1988 or 1990 (Table 2). The
ratio of successful to failed Western Bluebird nests in each year
was not significantly different (p = 0.689, 0.3%1, and 0.651)
hetween Wheeler County sites (Table 3). Western Bluebirds had a
higher success rate than Mountain Bluebirds, and the relationship
was conzistent in all years and on most Wheeler County sites {Tabhle
1). Western Bluebirds had a higher sucvess rate in Grant County
tharn Wheeler County, but there were not enough nests at the Grant
County sites to analyze.

For the nests that fledged at least 1 nestling, the number of
fledglings per nest was comparable at all sites in both counties,
although it ranged from 1 to 7 for individual nests (Table 4}. For
Western Bluebirds, there was not a significant difference (p = 0.30-
0.95, 0.75-0.90, and 0.95-0.98) between the Wheeler County sites in
each cf the 3 years (Table 5). Western Bluebirds averaged slightly
higher (4.37) than Mountain Bluebhirds (3.8%) for the 3 years, in
each of the 3 years, and on most of the sites each year (Table 4},
Both species had a slightly higher mean number of fledglings in
1989 (4.39 for Western Bluebirds, 4.27 for Mountain Bluebirds) than
in 1988 {(4.33 and 4.00). In 1990, Western Bluebirds dropped only
slightly to 4.37, while Mountain Bluebirds dropped to F. 43

Nest failures were due to either predation or abandonment and
starvation. For Western Bluebirds on all the sites considered
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tngiether, the ratio of predation to abandonment was signlficantly
different (p = 0.012) between each of the 3 years (Table 6}.

The =ites were somewhat comparable in the lewvel of predation
that occurred in each year, and many sites suffered an increase in
predation in 1980 (Takle 7). Ower the 3 years there was no site
that ronsistently suffered a higher rate of predation than the
pthers. Mountain Bluebirds had a higher rate of predation than
Western Bluebirds on many sites in 19%0, when Mountain Bluebirds
lost 18 nests to predators (32% of 211 nests), a considerably
higher rate than Western Bluebirds which lost 13 nests (12% of all
pests).  Howvse Wrens, chipmunks, and mice were the most common
predators where i1denlity could be determined. House Wrens were
responsible for at least 20% of Lthe predabion that occurred in
1990, House Wren accupancy of the boxes did not increase, and in
1990 there were several cases of bluebirds successfully maintaining
ownership of a box after attempted takeover by wrens. Chipmunks and
mige may have learned over the 3 ¥ears bto raid the nests. They
certainly increased the number of boxes that they bullt nests in,
although most ot the redent nests were not used for reproductlon or
winter =shelter. .

Abandonment of 195 or nestlings cccurred at a fairly
comparable rate an the study sites, with all but 2 sites having 2
moaderate rate In 1988, a low rate in 1989, and a high rate in 1990
(Tabhle 7%. One site {(Camphbell) had a higher abandonment rate in
all 3 wyears than the average for all sites, if zll bBluebirds are
considered. in 1988, Mountsin Bluebirds abandoned nezsts alt a
higher rate (7 or 27% of all nests) than did Western Bluebirds (6
ar 14% of all nests). In 1389 there was little difference between
the 2 species. In 1%%0, Mountain Bluebirds abandoned nesis at a
lower rate (9 eor 14% of all nests] than did Westexrn Bluebirds (30
or 27% of all nests). Nest abandonment appeared to be assoclated
with periods of clondy, cold, and often wet weather, howewver
correlation between abandonment and weather has not been analyzed.

The number of eggs laid per Full clutch was comparable on all
of the study sites in both counties (Table 8). The number of &ggs
in individual nests ranged from 3 to 9, however bthe few 8 and 9 eqgq
rnests could have been laid by more than 1 female. BAn 11 egg nest
with 2 females in attendance was hot included in the calculations.
The mean for 311 bhluebirds; including unknown bluebird species, was
5.26 for each of the 2 years. Western Bluebirds averaged slightly
higher than Mountain Bluebirds, and the difference was consistent
through the 2 years, and on all of the sites with more than 4 nests
per species.

Determination of hatch and fledge rates was mace difficult by

the common phenomenon of the disappearance within a few days before
or after the hatching date of 1 or 2 eggs or hatchlings. The
possibility exists that these were infertile eggs that the adult
bluebirds removed from the nest when the tertile eqggs hatched. On
the other hand, it is also possible that the adults removed
nestlings that died within the firsi few days after hatching.
There were freguently 1 or several unhatched eggs that remained in
the nest, graduvally being pushed down into Lhe nest material as the
nestlings grew. Because unhatched e=qqgs remained in at least a few
nests that also lost 1 or 2 eggs or hatchlings, in this report

iy
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theze lost eggs or hatchlings were counted as having hatched and
died, rather than as having been infertile eggs that d4id net hatch.

The egg hatch rate, nestling fledge rate, and egg fledge rate
varied considerably hetween sites and between years, but many sites
were consistent with the data from all the sites together in having
higher hatch and fledge rates in 198% than In either 1988 or 1850
(Table 9}). Western Bluehirds were more successtul than Mountaln
Bluebirds in both hatch and fledge rates at many sites in 1988 and
1990, but had similar success in 1983. Comparing the egg hatch A el
nestling fledge rates gives an indication that nestlings were more
vulnerable than eggs to predation and abandonment, especially in
1280,

Nestling diet samples were taken at 5 of the study sites in
Wheeler County in 1989 and 1990, and at 1 of the Grant County sites
in 18%0. Most samples were from Western Bluebirds. CGrasshoppers
{including rrickets) comprised between 30 and 100% of the sa ples
{Table 10%. For Western Bluehirds at the Wheeler County sites Lhe
mean percent grasshoppers was 78% in 198% and 79% in 1230, and the
means for each site in each year were fairly consistent. For
Mountain Bluehirds at the Wheeler County sites, the mean was 71% in
1989 and 63% in 1990. &t the Grant County sites, grasshoppers
comprised a higher percent of the diet samples. For Western
Rluebirds the mean was 100%, and for Mountain Bluebirds the mean
was 9%, Other important items in the nestling diets at the
Wheeler County sSites were spiders, caterpillars, moths and
butterflies, ants, and beetle grubs, while at the Grant County
cites ants were the only other food items identified (Table 11).

Nestling feeding rates were extremely variable, with periods
of rapid feeding (4 to 8 visits in 5 or 10 minutes) often
alternating with periods of 20 minutes to an hour when the adults
eaither were ahsent from the area of the nest, or were not actively
foraging. Given the arbitrary time periods of the diet samples,
where a =sufficient number of observations per site were made, the
average feeding rate appeared to be comparable on the Wheeler
County sites in 1990, and slower on the Grant County site {Table
12}. 1989 feeding rates in Wheeler County appeared to be slower
than in 1990. The slower rate may have been associated with
larger size of food items beling delivered to the nestlings, since
larger items might tend to delay the time when nestlings would beqg
for fond again.

Nhiective 2 - To evaluate the potential for reducing grasshopner
Aensities in unspraved areas by providing nest boxes to increase
numbers of hluebirds,

The measurements of bluebird numbers were the nest box
accupancy rate and bluebird census. Grasshopper counts were used
to determine their density per site. Diet compesition was also
nsed to indicate the relationship between bluebird and grasshopper
numbers, Lack of funding has limited the number of bluebird
censuses and grasshopper counts made on no-hox sites and the number
nf diet samples taken, so the following analysis is preliminary.

The pumber of boxes used by blushirds waz not a2t all
comparable between sites, except that every site in Wheeler County
had an increased occupancy rate for all bluebirds in each
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suceeeding year (Table 13). The number of bexes uwsed in 1990 was
760% of the 1988 number, with the percentage on individual sltes
ranging from 200% to 420%. Western Bluebirds increased to between
200 and 300% on all but 1 site. HMountain Bluebirds increased on
most sites (to 700% of the first year on 1 =ite}, but remained the
s=ame on 2 sites, and decreased to 67% on 1 site. The lew occupancy
rate at the Grant County sites in 1990 was comparable to the first
year on the Wheeler County sites. It is possible that the increase
in occupancy at the Wheeler County sites was largely due to the
fledglings from 1 year returning to the same area Lo breed in
subseguent years. The color banding of neatlings, Lhat started in
1990, may make it easier te determine that. On the other hand, it
is possible that at least some bluebirds moved ontoe the study sites
after fdisceovering the existence of the baxes during winter or
migration. Weslern Bluebirds used more of the boxes than Mountaln
Bluebhirds on most sites each year, except for 1 site where the
reverse was true, and 1 site where similar numbers of hoxes were
used by each species each year. The consistent pattern of
different oconpancy rates by the 2 species at each site over the
vears may also be due te the return of fledglings.

Blvuehird censuses on the study sites were taken on 2 of Lhe
wismits in 1988 and 19580 (Table 141). The nunher of adnllt Lluvehirds
{ar pairs, counted as 1 adnlt} was always equal to or lezs than the
number of nests that were known to he active at the time of the
cenzus. The ratio of number of adualts seen to number of Known
active nests ranged from 0.3 te 1, with a mesn of 0.8 in 1988, and
ranged from 0.2 te 1.0, with & mean of 0.6 for the Wheeler County
sites in 1990, Iwn Grant County in 1930, the ratio was 0.7. The
number of adults seen op Lhe Wheeler County censuses in 1380
increased to 225% of the 1988 censuses, which iz consistent with
the increase seen in Lhe occupancy of nest boxes (Table 1231}1.

Bluekird censuses on sites without nest boxes were made in
1982 and 1990, although not all sites were visited each year. The
first vear, at least 1 bluebird was seen on each no-bex site
t:ensus, and 2 natural nest cavities were found. However, in 1990
only 1 no-box census yielded any bluebird observations, and no
natural nests were found., Peossibly the nest boxes attracted the
bluebirds to the study sites from these nearby areas. Certainly
the increase in bluebizds at the study sites was not part of a
general increase in blueblirds in the region. It appears that the
placement of nes{ hoxes has increased the number of bluebirds on
the study sites during the breeding seaszon. In subsequent years,
several additional no-box sites will he established at greater
distances from the study areas.

Grasshopper counts were made in 1990 at the =tudy sites in
Wheeler and Grant Counties and at seme of the no-box sitez., The
nunber of grasshopper:s per square meler estimsted from the counts
ranged from 0 to 25.5 on the Wheesler County study sites; and the
mean was 6,4 (Table 15). There was no comparability heltween
individnal sites, which had mean grasshopper densities of 1.8 To
12.1. 0m the no-baox sites, a81) In Wheeler Counly, Lhe mean was
5.8, which may he somewhat comparable to the study sites.
Grasshopper counts were higher on the Grant Ceunly sites; the mean
was 16.4, and the range was 7 to 24.5. Hno counts were made in
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Table 2. SUCCESS AND FAILURE - COMPARISON OF YEARS. The number and
percentage of successful and failed Western Bluebird nests on all
study sites in Wheeler County is compared between the 2 years of the
study. The chi-square value is given, with the degrees of freedom and

pProbability.

R LR 1959 19490

f succ. 24 2 53
% oanco., H5% Aza 61%
% faill. A5 1 7% 19

T
L
Pak
h
|
=
-

Chi-sgquare = 8,



Table 2. SUCCESS AMD FAILURE — COMPARISON OF SITES. The number
percentage of successful and failed Western BEluebird nests is

compared between each study site in Wheeler County that recelived
least 3 nests in each year. For each year, the chi-sgquare value

given, with the degrees of freedom and probability.
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MELNM NUMBER OF FLEDGLINGE PER SUCCESSFUL NEST.

fledglings from all nests

Tahle 4.
number of

The

mean
thal: fledged at least one nestling

and where number of fledglings was known. WB = Western Bluebird; MB =
Mountain Bluebird; BB = all bluebirds including unknown bluebirds;
¥ = data from £ 3 neskts; = = no data.
19848
Ne st Ca Mo Sk ER sE BC M a{e]
WE F £#M 4.7% S5.0% 4.0 4. 4.0% S5.0* 4.0% L.0%
ME F #M 2.0% 4.0 3.3% - Su0*  By0# = 6.0%
BRI OB 4.0 4.4 38 4., 4, 3% H.0% d,0% S
Wheeler County: WB 4.33 (n 241 g = L.27)
ME 4.00 In = 121 {5 = 1.65)
BE 4.22 (n = 36} {5 = 1.403
Tans
Ne St Ca Mo Sk | pod BC M (203
WL fH 4.8 4.8 4.0 4,2 4:5% 3.8 4.0 5,7%
MB I #M 4.0% 4. = 4.1 4, T# 4.4 Z2.0% E.0#%
BH F M 4.7 4.4 L 1.1 1.6 4,7 3.7 ol
¥healer County: WE 4.3% fn. = 44) { = .35
MB 4.27 (n 63 (= o= 102327
BE 4.32 (nn = T2 = = .30
1994
Ne St Ca Mo Sk EF SP BC M Co
WE F M 4.5 4.4 4.4 4.4 4.4 Fu 4.3 0% 4.3 5.0%
ME F #HM = T 4.0 3.6 200% 2.0% 3.0% - ELD#* =
BR F M 4.5 3.6 4.4 4.0 3.5 3.5 4.0 3.5% 4.4 BoO#
Wheeler Countv: WB 4.36 (n = 58} (s = 1.47)
ME 3,38 I 29 s = 1,353
BB 3.89 (n = 8958} (35 = 1.49)



Table 5. NUMBER OF FLEDGLINGS PER SUCCESSFUL HEST - COMPARISON OF

ol TES. Data from all nests that fledged at least 1 nestling and
where number of fledglings was known. For the Western BEluebirds, fhe
Kruskal-Wallis test walue is given, with the degrees of freedom and

probability.

WESTEEN BLUERTIERD MOUNTAIN BRLUERBTRED UNKMOWN BLUEBTRD
1288
= 4,5,5 <z
St G0, 4 el S o S
Ca & BB AL = L
M [ T e E .
2k BB =
op " 5
(el w1 E E, L'I
! A
wruskal-wallis = 208, &K dt, p = 0.90 0,93
1934
Ne 4,5,5,6,6,3,4,4,86, 2,
St 5,4,6,4 T, S, & e B R G
Ca 2B 44, 6,3,2,4.,.48 ik
M e L O O 4, G, T 4,4
I:!':; _fj - : I ﬁ
ety s a4 ¢
e F_’-"E'-*"]i‘q;l 1,5,3,°
aP By Ee B 13 2
Kruskal-Wallis = 2.76; & df, p = 0.75 - 0.90
1220
Ne Gy Ea b 800, 3.3 6 5.3 H
St 6,3,3,6,5,6,3,3,° 3,5,3,1,5,3,4,1 4,2,1
Ca TJI-"J3:315;5;51?:"':5;%41 B,3,3,90,1 D2
Mo 1,4,6,2,6,6,3,4,5 4,5,3,5,4,5,2,4,5,1,2 :
Sk 3,0, 6,64, 5,6 4.2 2
BE 3,3,5.4 2 4
SE 2,8;5,3 3
Kruskal-¥wallis = 1,41, 6 df, p = 0.35% - 0.94



Table 6. CAUSES oOF FAILURE - COMPARISON OF YEARS. The number and
percentage of Western Eluebird nests, on all study sites in Wheeler
County, that failed because of predation or abandonment are compared
hetween the 3 years of the study. The chi-square value iz given, with

the degrees of freedom and probabllity.

1988 TaRY L9an

Hopred. 9 f 12
%opred. 0% 7% 245
# aban. i 29
% aban. 400% 27% Tk

Chi-sguare = 2. 87, 5 g e



Tabhle 7. YEARLY NEST SUCCESS AND CRUSES OF FAILURE. The number of
nests that were successful, that failed from predation, and that
failed from abandonment, and the percentages from the total number of
mests Dats from all nests with at least 1 eagg.
Me St = M Sk PP Sp B Wh.Cao M i
WESTERMN RILUEBIRD - 193E
Surcc. 3 4 & 5 ) 2 3 2 Z8
SieGE., " 4 3% 100% G0 % 3% TEY ET% E0% 100% 65%
Pred. # 2 n 2 1 1 1 i 0 4
Pred. % 295 0% 30% 1I3% 25% 33%  20% N%E  21%
2han., # 2 n 1 2 ( K 1 0 5
Aban. % 29% 0% 10% 25% % 0%  20% D% 14%
WESTEREN BLUEBIRD - 1989
Sarciesy 3 1: 5 11 7 4 5 G 3 7
e, 4 100% 100% 68% pR%  B80% 71%  T5% 1005 B3%
EPred, # i l 3 4] 1 z 2 1]
Pred. % 0e 0% 19% 0% 20% 29% 2H% 0% 13%
Abhan. # i ] ) ] 0 0 0 0 e
ghan. % 0% 0% 13% 13% 0% 0% e 0% 5%
WESTERN BLUERIRD - 1280
Suce. H g 11 3 a e £, r, 1 62 r ]
SUTERT 57%  T9%  4A8% E4%  538% 6232%  71% L0003 61% LOOY 33%
Pred. H 1 1 5 i . 1 2 il 12 0 X
Pred. % 5% T% 19% % 17% 135 14% % 12% (% 33%
hbhan. # 8 2 9 L n Z 1 i Z9 0 1
Aban. % 38% 14% 3I3% 29% 25% 25% 14% 0% 28% %  33%

Me ot Ea Mo Sk BE op BC Wh.Co MC CG
MOUNTAIN BLUERIRD - 1988

Succ. # 1 7 3 1 E 1 0 1 15
Suto. % 0% BB%  50%  Z0% 100% 33% 0% 100% 58%
Pred. # 1 ] §] 2 i 1 0 0 4
Pred. % 50% 0% 0% 40% 0% 33% 0% 0% 1 5%
Abharn. # 0 1 3 2 0 1 { 4 7
Aban. % 0% 13% 50% 40% 0% 33% 0% 0% 27%
MOUNTARIN BLUEBRIRD - 1989
Succ., # 2 11 2 ] 3 9 1 2 33
Succ. % 100% 85% 3I3% A% 100% 83% 100% 100% B0%
Fred. 0 i E 3 A 0 1 [ 0 5
Pred. % 0% B% S0% 13% 0% 17% 0% % 15%
Aban. ] 1 1 o 0 0 0 0 )
Abhan. % 0% 8% 17% 0% 0% 0% 0% 0% 5%
MOUNTAIN BLUEBIRD - 1990
Buoco. f 0 g 5 11 4 1 1 C 29 1 0
Suec, % 0% 57% 63% R1% 233% 5O0% 100% 0% A% 10D% 0%
red. # Z £ 1 5 4 0 0 0 ia r i
Pred. % E7% 43% 13% 28% 44% 0% 0% 0% 32% 0 04
Aban. # ] il 2 2 2 1 0 N B f i
aban. % 33% 0% 25% 11% 22% S0% (1% 0% 14% 033 0%
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WH B #M
ME E #H
BE R

Wheeler
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ME E #HM
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Wheeler

data

B335
incubaticn
Western

treom: &

PEER
Wi S
Bluebird;
including unknown bluebird
femalez was not included; + =
3 nests; - =

BULIL. CLUTCH.
initiated and where
HME =
species; !
a nest with 8
no data.,
19E8

The mean number of eggs
number
Mountain Bluebird;
= a nest with 11 ecggs

RE =

9 aggs wWas

in

ot eBggs was
all

Le St £a Mo Gk PE SF B¢ MC G
5,8 5.0 5.2 5.21 5.5 6.,7% 5.4 6.0%
FL5% 5.1 5.0 5.6 R.D¥ 4.7k -

) :

6

County: WE O 5.4% AN 3R] fs = 0.88)
i HE B 22 tn = 23} s "= nya9)
np b3St gl £1) (= = 0. 88)
1984
e St A Mo gk gp se BC M
5., H, 0% 5.8 .G i h 5.3 q.,T* ST 0
4.0 5.0 B A5k PR e FoN* 5
5.0 4.3 5.6 G.0 5.8 3wk 4.3 6.0
Ty WE &S_.56 o= 27 (s = 0.8%)
ME 5.00 fn = Thiy fa = 1 .65
Ty } [ = e B

HE

Coypnt oy
NG R BE i B,
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ME
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in
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49

0o

36

(n
(n
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-
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|

i
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I
L |

1990
M e Sk =) Mo et 2R SE B M [
o T B3 Bl 5.2 6.0 B 5.8 - 5.8 BBk
5.5% H.D S5 5.3+ 4.6 4.0% 5. Q¥ - H.0# -
h. 5 B 2 ST 513 5.4 R0 5.6 - b 5



Tahle 9.

Bluehird;

number of eggs;
ot fledglings

= all

N-F
S mean number

HATCH AND FLEDGE RATES,
initiated and with numbers of eggs,
either known or > 80% sure.

hlnebirds

Wh =

including

of nestlings);

Data from all

nestlings,
Western Bluebird;
unknowrn bluebird species;
E-H = percent of eggs that hatched (mean numbex of nestlings / mean

= percent of nestlings that fledged (mean number
percent of eggs that

E-1 =

NesTs
and fledglings all
Mountain

ME =

with

incubation

fledged {(mean number of fledglings / mean number of eqqs); * = data
from 3 nests or fewer; -—- no data; Site WC = all sites in Wheeler
County.
1988
WE WE WH ME ME HB BE BB BHE
SITE T-H s B E-T E-H M- B E—H MN-F E-1
M 90% 4% 40% 4 5% % 40%% 18%* TR H2% 40
5t 100%%* L00%* 100%%* B 2% 100% 62% TES HRRERS T5%
Ca B9 % T5% B B0 Be% B h3% 795 50%
M B3% 81% AT% Bb% ne. 0% T6% hl% 39%
Sk T3% H3% A% 100%* A3%* HX%* T9% Ba% 6 4%
BP J8%* 100%%* FREF 100%* IR%* 36%% T0% 53% 3%
Ep 745 505 44% = = . - T4% 60% A4
BC  100%* Bawm# HE%% 100%% 100%%* 100%* 100% O 2%* Q2%
wo  77% 75% 57% £9% 62% 43% 74% 70% 52%
19849
WE WE WE MEB MH HEB EE ER ER
SITE E-H M-F |~ E-H N-F E-F F-H N-F =i
Ne 100% 9d% Ga% 1o0%* 100%= 100%* 100% 96% 520
St 100%% 100%* 100%* HE% 5% B4y G0% 98% B
Ca BE% B% EB% SGoE* EH%* 50%* B2% 78% BA%
Mo BAS 69% 1% 5% BO% T1% Bb% TA% 3%
Sk 100%% ET%E 57%* TE%RF 100%% ThR%* 89% BE% 59%
PP SHE S B7% 51% 93% 6% T0% T4% B2% 60%
SP 100% T6% 76% ET%* 100%* 67%* 96% T8% 4%
EC 10N%# 95%* a5%% L00%* 100%#* 100%* 100% T9% 79%
Wi BE% A3% 3% BE% B7% 6% H8% B2% 72%
1990
wWEB WE WE HME MB MB ER BE JEE
SITE E-H N-F E-F E—-H W-F E-F E-H i E=F
Me 82% G0% 449% BE%# %% 0% % B1% 0% 41%
s H4% 72% fA% Hiv% 58% 46% B0% B1% 49%
Ca 79% hd% 0% BEY 91% 0% 80% 0% BG%
Mo 91% T5% B 8% HE% a81% 55% TT% T8% 0%
Sk 0% 63% 57% 43% 60% 26% T5% B1% 5%
rr Ti% 3% 49% pEs® 29%% 25%% Bd% B4% B4
Sp 10D% 48% 4 1% BO%* 100%% H0%* 93% 54% 50%
B o M 100%% GO%* - it o G0%* 100%* BO%F
MC  100% T4% T4% 100%# 100%* 100%% 1035 79% T9%
(B BERE I4%* 0% =5 = Lt S4% 22%
WC HeE% BE5% 55% 1% SRR au% BO% H4% 517



Table 10, EFRCENT CRASSHOPPERS TH MESTLING DIET SAMPLES. The mean
percent grasshoppers in nestling diet samples from each study site,
with the number of diet samples. At the bottom ot the page are the
percent grasshoppers in each of the diet samples taken at each site,

WESTERN BLUEBIEDS MOUNTATIN BLUEBRIRDE

1989 1990 1984 1990
Me: T7%, n = 3 88%, n = 11 sy
L g — 7%, n = 3 B3%, n =1 44%, n = 1
(ta: T4%, n = 5 5%, n =19 i 0%, n = 2
Mo 5%, = 2 T2%, n = 4 71%, n = 1 -
Sk 0%, n = 1 T4%, 1 o~ 4 GO0%, o= 1

Wheeler County sltes:

T8%, n = 11 T9%: n = 31 Th%. @1 = 3 63%, 3

MC: = LOD%, o= 3 - 93%, n = 4

WESTERN BLUERIRDI MOUNTAIN BLUEBIRDS
128y

Ne:; A4%, B2%, B6% —
iy == 835

ca: BO%, B0%, 69%, 70%, 70% e

Mo: 100%, 30% 71%

gk: 70% 60%
1980

Ne: B80%, P3%, 88%, #8%, B8%, B6%,
100%, £80%, 70%, 100%, 100%

st: B0%, H3%, 67% 44%

Cca: 91%, 100%, A0%, 75%, 50%, 67%, 73%, 67%
71%, 75%, 10%

Mo: 100%, 91%, 67%, 30%

Sk: 75%, £9%, BO%, 70%

it e b

MC:  100%, 100%, 100% 90%, 90%, 91%, 100%



Table 11. IDENTIFTEDR ITEMS TN BLUEBIED
from 1989 and 1990 are included,

total 488 items.

Wheeler Counhy

Arachnida 15
Orthoptera 36,422
Grasshoppers 280

L5

Crickets (bhlack) 4

Homopltera

Cicada 3
Colsapiera 1 e
(mostlsy grubs)

Lepidaoptera 18
(caterpillars, moths,

bubtierflies)

riptera 2
Hyvmenopoterd
ITohneumon 3

Ent 1
Hee

— m

Unclassitiable non-grasshopper

TT5%

L1 ET

SAHPLES.
and percentages sre T3

11 sampl

o

o

n fraom the

Study areas

R = 3

90 - 79,

-

!

A%

11 Bty

18 «



Table 12, HNESTLING FEEDING RATES. The number of minutes of each
Adiet sample and the number of feeding visits made by adults (or
fledglings from the previous breod}, with the rate being the ratio.

o]

MINUTES YISITH RATHE MINUTES VISITE BEATE

1989

WIEET 71 1z EyoiEy 100 i B.3
52 7 7.4
Potals @dayel — 1.10%8
! i E £
Camphbell: 42 i £.0 1.5 1 L5

A 5 16 .0
Total: 137713 - 10.54

Morris: T8 16 1.9 41 11 2,7
Total: 119/27 - 4.41
Skites: &7 13 5. 15

Wheeler Countyv total: S46/84 - 6.50; range — 3.7 to 16.0

1aan .
NEL £ b K 2.0 4F 13 3
HNERT : 59 20 = 5 L :
) _i g :'_' K I ] '_-I i 1_ i ij
5 3.2 66 i a4
31 7 i) G5 in Bl o
(58] 10 B4 b 1 L e

39 4 9.8

Total: SILLIXT = 437 )

Steiwer f: 4 15 .8 16 8 -3
& i 250 21 9 P

1k
Tatal: T1MAEE
F

[

3 4.2 = 3
! 4 3 44 11 o
67 17 LA 69 1% B
20 in 2.0 g 2 I 2
i8 11 1.6 348 10 3.8

Total: 4547120 - 2.78

Morris: 28 14 2.0 T0 12 5.8
b4 186 3.6 47 4 2

Total: 209/53 - 3.94 .
Skites: 47 id &7 39 3EE)
BF 11 b g 40 14
Total: 183/52 — 3.572

[0
i Gl

Fad

Wheeler County total: 1474/378 - 3.90; range 1.6t 12

1]
A

10
10

LE]

Murd.: Cr. 473
T
30

Ll

.

L
[ B T

= =
on I S
[ o e s )
- o B v

LA

[ SR
PRl
=
wn

Grant County total: 2Z86/62 - 4..7T7; range - 230 to T.2



Table 17. NEST BOX OCCUPANCY. Number of boxes on the site, and
number and percent of those boxes that received at least one nest with
at least one egg. MNumber of boxes used in 1980 as a percent of number
af hoxes used in 1988. WB = Western Bluebird, MB = Mountain Bluekhird,
BE = all hluehirds, including unknown specles.
YEAR: 1408
e st a Mo gk EE ap BC Wh.Co
} hoxes 37 35 33 35 34 a3 35 33 275
WE ooo. i i) 4 4 & 4 3 5 1 39
WEB occ.% 19% 11% 27% 17% 12% 9% 14% 3% 14%
MR oo, 2 7 i 5 L 3 n 1 25
MB acc. % E 0% 18%  14% 31 9% 0% 3% 9%
BEE poe . § 1o 11 1% 1] 5 a1 o’ ¥ o
BE occ.% 27% 31% 45% 313  15% 18% 14% B % 24%
YEAR: 1284
MHe St 3 Ho Sk Pl BC ¥h.Co
B hoxes 27 an 29 31 33 21 35, 29 250
WE oo f & 11 6 5 & G 3 48
WE occ.%  22% 13% 38% 19% 15% 19% 17% 10% 19%
ME oco.# 2 I il a 3 i i z 3
MB oCo, 6% 37% 17% 26% 9% 16% 3% 7% 15%
EE oco.# : 17 l1a 14 11 14 o 4 897
BB oocr.% 34% S57% 62%  45% 33% 45%  23% 14% 395
YEAR 194910
M 5t Ca Mo Sk EP sp BC* Wh.Cao HMC e Gr.Co
t bhoxez 33 1 41 43 33 32 34 28 280 30 410 760
WH oco.# 19 11 21 12 12 ) 5 1 BHY 3 2 5
WBE occ.% 5H8% 30% 53% 28% 36% 20% 15% 34 3% 10% h e 74
MB occ.f P 14 7 13 ¥ 2 1 ] A6k L i} 1
MB occ.% % 3I8% 18% 30% 21% B % 3% 0% 16% 3% % 1%
LB occ.# 26 3 32 24 21 16 10 £ 169 & 3 g
BR orc.%  79% 84% BO0%  63% 64%  S50%  29%  21% 60% Z20% 2% 13%
* Not all the boxes were checked after June 1
1990 OCCUPANCY AS A PERCENT OF 1988 OCCUPANCY
Me 5t Ca Mo Sk PP ge Wh.Co
WEB 271% 275% 233% SRR 00% 2677% 100% 228%
MEB 100% Z200% R 260% TOO% B7% 100% 1845%
BB AE0% 282% 21 3% 245% 4200% 2ETE 200% 260%




Tabhle 14. BLUEBIRD CENSUSES. The number of adulit bluebirds or

bluerbird pairs observed on 2 counts at study sites, with the number
of ¥nown bluehird nests active at the times of each count, and the
ratio of observed bhluebirds or pairs to the number of known active
nest=. The number of adnlts or pairs observed on 2 counts at no-hbox
sites, with the number of natural nests observed at the time of each
count, and the number of expected nests if the mean ratio from the
study sites iz applisd. BB = number of adult bluebirds or pairs
seen; N = pumber of nests known; E = number of nests expected;

- = npo ecensus taken during that time period.

1988 1990

STTE CENSLIS RATIO CENSUS RATIC CEMNSUS RaTIO CENESUS RATIO

BB H EE I - B M BE M
STUDY STTES
Bs 4 4 1:0 1 1 1.0 b i AT 13 1e 0.8
a8t : 4 .2 = = L i (F.i55 16 26 0.8
O 4 5 0.8 1 2 O® 14 21 0.7 10 18 0.6
M P o 0.3 5 5 ¥ I 10 21 i¥s5 o LT 0.8
Sk 2 4 0.8 2 3 01 .2 12 Q7 = 10 0.6
B 1 1 Eo i = = = 4 1n 0.4 4 4 B
8B 2 1.0 (l i i 3 B 0.k 1 i 5
BT 1 2oz 0 ] 0 : Z 0.9 = - =
Wh . Co Mean ratio = 0.8 Mearn ratio = 0.6
M H 4 1.0 3 4 0.8
Bl e 3 g 0.5 1 4 0,z
Gr . Co. Mean ratio = 0.7
Mo-ROX S1ITREES
NMes P 1 T=l.6 2 6 E=1.6 y {] 0 - -
Caw z 1 E=1.B E=1.3 3 { E=4.3 o - =
Call o 0 a = %
MaoW { ] 0 = =
SPN 0 ] 0 = -
HC 1 0 E=1.3

MEAN 1990 CENSUS AS A PERCENT OF MEAN 1388 CENSUS
Me 2t Za Mo a2k PP sk BC Wh.Co.
IG0% 46 7% 480% 357% 160% 400% 100% 100% 325%



Table 15, GRASSHOPPER

DENSITIES - I'he number

per sguare meter estimated fram each coun
made on each date.
all dates=

211 1he counts
211 counts on

Na
et (0,0}
(1]
Ca {12.5,5.5,6)
8.0
Ma (0, 0)
i}
N]’ {_.:" [ FIJEI
]
PP (25.5,4.5%,2,4,4,17
g.7
SE ey |
T=h

Wheeler Connty

Can {4
HoW
SPN
Wheerler County

MC (7.5,15.5,17.

Nemid 2K

¥
1.8

&6 118,115,048

15.8

study

J5,10,5

no—box

51 P

Grant County study si

and the
The mean grasshopper
at each

6.9

o
oS

o0
-
n

grasshoppers
mean
density from

torx

YEARLY MERIN

o

k]



