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INTRODUCTION
A study of the population ecology of the American Magpie (Pica

pica hudsonia) was conducted on & six square mile area in the Burnt Fork

Valley during the years 1956 and 1957. This investigation represents
the initial phase of a long-term project concerning predation by & magpie
population on nesting Ring-necked Pheasants (Phasianus colchicus

torquatus).

Local sportsmen and ranchers have long regarded the magpie as

an important predator upon the Ring-necked pheasant. This has resulted
in the initiation of sporadic, extensive control programs which, in the
past, have been notably undirected and inconclusive,

A reevaluation of the desirability and feasibility of artifi-
cially controlling magpie numbers in pheasant nesting habitat is needed.
A prime requirement for such an evaluation is specific information on
reproductive factors and natural regulating mechanisms within a megpie
population,

The primary objectives of this investigation were:

l. To determine nesting density and compcsition on a definite

iand area.

2. To determine magple reproductive, survival, and mortality

factors,.

3. To determine size and relationships of nesting territories

and ranges by banding and color markinge.
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THE STUDY ARLA

Geographic Location

The study area is located in an eastern, lateral drainage of
the Bitterroot River, approximetely midway between the headwaters of
the Bitterroot and its confluence with the Clark's Fork River. The area
includes the lower Burnt Fork Valley two miles above the junciion of
Burnt Fork Creek with the Bitterroot Hiver. It is situated one mile

east of Stevensville, Havalli County, Montana.

Geologz

The lower Burnt Fork Valley is of recent origin and transects
a series of cenozoic terraces that form the east side of the inner
Bitterroot Valley. 1t is cut in Pleistocene silts, sands, and gravels
that were derived from the neighboring highlands by the ancient Burnt
Fork River and deposited in glacial lake Missoula. The floor of the
valley is underlain in part by boulder fill of the ancient Burnt Fork
Kiver channel, and is covered by a thin veneer of recent soils.l

Physiography

Terraces rising 100-200 fest above the Burnt Fork Valleyr floor
berder the study area on the north and south., The west boundary of the
study area, at an elevation of 3,400 feetz, borders the four mile broad
Bitterroot Valley floor. Four miles to the east at an elevation of 3,900
feetz, the eastern boundary transects the Burnt Fork Valley. One creek
channel, two flood channels, and many irrigation diversion ditches

traverse the relatively flat valley floor.

1 personal communication, R. Konizeski,

2 Data from Geological Survey Topographic Map, Missocula Quadrangle and
Hamilton Quadrangle.
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Climate

The climete is moderated by alr masses of Facific origin and by
& rainshadow effect of the Eitterroot Mountains (Anon., 1941) Data from
Table 1 indicate that precipitation cccurs primarily durinz the spring
and fall seasons, and averazes thirteen inches annually. Precipitation
data are listed as monthly totals. Temperature data during the pericd
of investigation are glven in terms of montnly means and departures

from long ters means. Tempsrature extremes ranged from 95 decrees F. to

minus 36 degrees ¥, Tine average growing ceason is 113 dayse
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L
Table 1

Climatological Summary

Coservations dade at Stevensvilile Weatner Ztetion Cos 1iile West of

Study Area
Temperature Precipitation
1655 1957 1556 1067
Total Total
Mean Departurel Mean DePartural Departure2 Degarturea
Jane 2h.1 1.0 11.0 12.13 70 363 1.4L W38
Febe 22.6 533 25,8 Be13 oSl G933 1.0 WOk
Mare 35 02 0.!13 36.0 Oo).‘ 077 .083 .86 gOl
Apl‘. h?oz 109 hs.l 0023 1.C1 028 .6& 0093
Hay 5943 6o 564k 3.6 o7 13 2,12 W65
June 62,44 3.8 6042 1¢6 2,10 o656 e77 o573
Juty 3 3 664k 046 2012 1.19  o52 G413
Auge 62,4 1.33 132 W66
Sep’b. 5509 008 015 .78‘3
Octe LUlL.9 0.63 1.01 .10
Nove 31.2 2,23 .gz .,ng
Dec, 31.1 1‘405 ° o .41
Annual 3 3 3 11,93 713 3 3
T rom

Departure/L2Z yecar montily tempe. mean or LL year xonin

2

meane
3 No observations taken.
4

Data from more thnan 20 days observations,.

Additional Data

1y precip. veane.

Departure frow L3 year monthly Lswp. mean or UL year woniidy piczipe.

1956 1957
Latest freezing date L/23 L/27
Maximun tenperatures 93 95
Minimum temperatures =2L =36

The average date for the first killing frost is Sepiember 20tn and for
the last kiliing frost is May 30thS.

Time of daily obseivation O Feiley iel.Te

Data frow Cliuaiological Data Bullelins, Uli. _epartient of Zoineirce

westner Bureau.

5 Anone » 19)410
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Feonomie Land Use

Recause of extensive Jdevelop.ent of Jdiversion ditches, 83 percent
of tihz study arca is prosently under irviijation (Talle 2). 4s c.own in
Table 3, the majority cf farms deriva income from heef ranching or dairy
farming, Grazing is imporitent and acreaze devetod to nay and pasturs cone
stitutes 93 percent of the total acrcaze (Table 3).

Table 2
Economic Land Uso in the Purnt Fork Valley = 1966

Data from a Surrey of 21 Residents on the Six Square Mile Study Area

Classification and Use Total Acreage Percent of Total
Cultivated
Rarley 150 3.2
Jats L 3.1
Wheat 31 0.7
Potatoes 18 Oo;«o
Pasture 2608 56.3
Total L6321 99.6
Total under irrigation 3863 83.kL

1 Including 500 acres around the peripihery of the study area.
Table 3

Source of Farm Income = 1956

Farm Units

2rinacy incone Secondary Income
Income Source Numbers % of Total Numbers % of Total
Beef Cattle 12 38 7 21
Dairy Cattle 9 23 L 12
Sheep 2 6 3 9
Hors - - T 21
ilorses - - L 12
Sale of Cultivated Crops 3 2 - -
Off Area Income 6 19 Q9 26
Totals - 32 100 3k 101
4 of Total Nuaber of Units with COff ‘rea Income 78
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Vepetation

The physiognomy c¢f the area 18 chrructerized primarily by a
riparisn trae-snreh asrociation and by sericndturasl hay and pasture
‘vapatation. In terms of Naubenmire'ls classificatinn of vepretational
gones in the Rocky Mountains (19L3), the study ares lies in the lower
limits of tne ronderosa pine gzone. Considersble interspersion of xeric
and mesic sites occur along the drainape lines of the Burnt Fork Valley.

A sage brush=juniver (Artesmisa triderntata - Juriverus scopulorum) associa-

tion occurs on the xeric =ites wnile various deciduocus tree =~ siirub assoce
iations occur on the mesic sites (Fig. 1)e. The present type and distribue-
tion of vegetation largely resulis from intensive agricultural development
and land use primariiy in the form of cultivation, irrization, and grage

(1’&013 2).

!5.
GO
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METHODS AND TECHNLQUES

Collection of Nesting Data

Specific methods and techniques were required to observe and
record accurately data from 731 active magpie nests on a six sguare mile
area during two nesting seasons. The locations of nest structures were
plotted on detailed field maps made from overlays of eight-inch-~to-the-
mile aerial photographs. Pertinent nesting date were recorded on numbered
nest forms (see Avpendix). Lkach nesting season the area was systematic-
&lly searched about four times, principally during the peak periods of
each stage of the nesting cycle (i.e. nest building, incubation, nestling,
and fledgling). +<his procedure enabled the investigator to obtain a max-
imum quantity of nesting data with minimum disturbance to the nesting

population. To further minimize possible disturbing effects the investi-

gator:
a. Terminated observations during periods of inclement weather,
b. Exercised care in c¢limbing nest trees and in examining nest
contents with the hand, &nd
c. Ieduced observation time to & minimum in areas of high nest-
ing density.
Trapping

An effective, easily constructed, portable live trap was needed
for obtaining population samples during the winter season. One meeting
these requirements was obtained from William Woods (Chairman of the Pre-
dation Committee, Western Montana Sportsman’s Association)., The frame
type trap having a funnel entrance at ground level was covered with one-
inch chicken wire. The overall dimensions were 5x5x5 feet. Saven simi-
lar traps were constructed by the investigator with minor modifications

8
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Y
incerporatad following considerable use. The traps proved most effactive

-

when placed betwsen roosting and foraging cress during pericds of sncw

v

eover, witi. pork cracilings, frosu offal, »r meat sciais used or bailt.

IS

fir

uring two winter seasons SLU capgtures and 261 recapiures were sada by
operating six traps avoul two tec tihiree days a wesk.
bBaading

Size 3a U«sS. Fisii and wildiife Service aluminum leg bands were
used to band 1,371 magples -aring tviiz course of itnis liavestization. The
rzcovery of banded biras furnished information relating to meortalitiy,
wovement, population age composlition, and the <liability of ageing cri-
teria, Future band returns may provide additional dita on longevity and
popula®ion turn over.

A loss of leg bands of less than one percent was observed from
color marked magpies during tne study period., This loss was determined
from about 350 observations of color marked magples recaptured and recovere
ed after various intervals of itime since banding. These time intsrvals
varied between one day and one year,

Banding and rescapture records {(see Appendix) were completed in

tne field and recopled in duplicate at a later time, The number of mag-

pies banded during each season 1s listed in Table L.
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1

Table L

Season o, danded Hoe uriel Color
Winter 1956 262 262 neck jasses Tellow
Spring 1956
Adulis 20 21 neck Jjeeses Individuslly mavked
Young 654 202 neck jesses Crange
Fall 1956 3% 8 neck Jesses Oranga
28 leg jesses Crange
Winter 1987 222 223 lez Jesses Tea 121, YVellow 92
Spring 1507 17, 27 leg Jessec Furple-yviite
Totals 1,371 771
LS3 neck Jesses
278 leg jesses
Harking

& color marking technigus developed for Canada Geese by Craighead
and Stockstad (195%) was employed wita modificaticn in sizs and place of

attaciment, Thils color marker on mazpies was discernable at i out LIO

yrrds with o 21 pewer spotilns scope and was obegervaellis with © poner

Tie number cf ma-ples

Yo

bincculars at flushing distances up e 100 yards.
marked each ceazon is presented in Table 4
Marking experimenits were concducted en caped nagples during both

years of the investigzaticn. The moct cultable dimeneionc for the neck
markers were found to be 5x23/Ex52/1020 incher with the hcles spaced 2 1/2
inches aparte. Tihe leg markers measurinz 3 1/8x3/8x62/1000 incnes with
holes spaced 7/8 inch apart were tied around the tarsus,

The attachment of markers around the neck wsz Aiscontinusd after

)]

the Firet year of the study wiaer the cbserved-marker-incducede-mortolity
equalled L. percent cf tae totel number ¢f birdes marked, Mortolityr was
caused by one or botli mandibles becoming hooked wnder the nzck loop of tihe

rarker. leg narkers used during the second year of ithe study were
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1L
considered adequate for the idenciflcagion of birds of the year in the
nesting popula.ion. 4s ildicatild i .avles L «la O, the loss ol markers
GPREE.s 50 e rodated TOOLaC 340 40 Weidld wis oirds weie marsred witih the

- g

.-_.;I'-.-ui w AN & & P 351 .

w

aduit aje classus coamabibing th
Table §
Relative Lasting wualitiss of Jolor ilarkers

sta frow Recaptures - wWintcer 15597

Time Since Color faraer Tyvpo
v3X and Age Joe. of 1lst llrking JIellow OUrange OUrunge  llarkers Lost
Class 2ixis  in lonths Veck  Neck ez Humber Percent
Adult Fawmale 10 i2 10 L Lo
L b L 1 25
Aduly Male a8 12 8 S 62
1 9 1 o 0
1 i 1 0 0
3 h 3 0 0
Juv. Female L 7 kL o 0
1 b 1 0 8]
Juv. Male 3 1 3 J 0
Totzle 3¢ 2C 7 o v
25 initially marked, and 233 wimarksd magplies in sanple
521 mE pies pisviously umarkea in gopulation
Taule &
Lose of Color rarkGrs Lbserved Uuiing tis lLesling Deason
rata fron Fleld Cbscrvations - ciring 195y
Male Fguaale VIIRNOWA Sex

Adult Yearling Adult Yearling Yearling

Hunber of birds observed
witna leg ctands, bat

without markers 3 0 ll 22

i

1 ed ieg marssi found in active nest and leg bzided Lird cobse.ved

2 lyo red leg marksrs found under roost sites
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Sexing and Ageinz Techniques

A search of the literature revealed one reference winich listed
general criteria of sex and age in tne American Magpie. Lindsdale (1937)
presents a list of body weipghts and external morpuclogical measurements
taken from 28 and 2 specimens, respectively. From this list, body weignt
and bill length were chosen by the investigator as tentative criteria of
sex. Body weight greater than 179 grams and bill length, from nostril
to tip, greater than 26 mm. was thought to indicate a male,

During tne first yesar these two measursments were not found to
be sufficlently reliable as eriteria of sex, thnerefore other external
measurements were made of known sex specimens. As a resuli the length
of the foot pad from hallux Lo middls toe was chosen as tiie most reliakble
criterion of sex.

The reliability of tusse criteria of sex are indicated in Figure
2. The foot pad lengin was observed to indicate true sex 102 (imes out of
105, or in 97 pecrcent of the cases. Thne bill lengti criterion indicated
true sex 80 times out of 95, or in 8L percent of the cases. Body weight
indicated true sex 56 out of 67 times, or in 8L percent of the cases.

The lengtn of the foot pad was used as a criterionof sex in deternmining
the sex ratio oY a trapped sample of the population durinz the sscond
winter of tiie investiration.

An ageing criterion selected from Linsdale (1937) was the shape
of the terminal portlions of tae outer retrices, witih roundress indicating
birds of the year and squareness indicating adults. Tnis criterion of
age was found to be 100 percent reliable oun observations of 29 banded=
kncwn age-adult magpies and 23 banded~known age-yearling ma;pies. Tnese

observations were made during the winter of 1977,
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THE NESTING SEASON

Density Determination

The number of nesting pairs on the 6.L square mile area during
each nesting season was determined through & reasonably accurate, indirsct
census of the nesting population. This was accomplished by making syste-
matic field searches for the relatively easily observable, bulky, magpie
nesting structures,

Criteria indicating active nests, i.e. the presence of a nest-
ing pair, were defined as those observed to contain eggs or young, and
those visibly disturbed indicating predation had probably occurred before
observation., In the latter case renesting activity in the same vicinity
frequently occurred, which verified the presence of a nesting pair. These
criteria were established because nesting magpies were regularly observed
to construet or repair accessory nests during the early stages of the
nesting cycle, Similar activity is commonly exhibited in the European

Magpie (Pica pica pica) according to kleinschmidi (1892), Peiter (16899),

and Comte (1930)}. The number cf nesting pairs indicated by this indirect
census then ecuals the number of active nests less the number of renests.

Neeting density wes remarkaebly stable during the 1956 and 1957
nesting seasone, As shown in Table 7 the totel number of nezting pairs on
the 6.3 square mile area was 348 in 1956 and 351 in 1957. The average
density per saquare mile for both years was 55.5 nesting peirs. Maximum
and minimum densities in terms of nesting psirs per square mile were 79
and 26 respectively. The total number of nesting pairs will be used

later in expressions of nesting success,

1
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Table 7
Magpie Population Density
8ix Square Mile Burnt Fork Study Area

1956 1957 Averape

Total Number of HNests 361 370 365.5
Total Number of Renests 13 19 16
Total Number of Nesting Pairs 348 351 350
Average Number Nesting Pairs per Square

Milel 55 56 5545
Maximum Rumber Nesting Pairs per Square

“ile? 72 79 75
Minirum Number Hesting Palrs per Square

Mile3 30 26 28

1 Average density computed using 6.3 square mile area figure.

2 maximum density observed on one saction,

3 ¥inimum density obssrved on 0.21 of a square mile portion of one
section was projected in terans of one square mile.

Observed‘and Caleulated Data

The extensive field observational method smployed, enabled
the investigator to obtain complete nest nistories frowm most nests. If
a nest was not observed during the period when featiherad nestlings de-
veloped to flying fledglings, its status could, nevertheless, be deter=-
mined. A flattened nest lining and an accumulation of excreta on the
sides of the dome indicated an unknown numbey of feathered nestlings
had been present, and had presumably fledged. Such a nest was recorded
as being successful. The average number of observed young fledging during
the nesting season was projected to nests in this categormy. Simllar pro-
jections of eggs or nestlings were made if incubated eggs (complete
clutches), or unfeathered nestlings (young hatched) were not observed
prior to the observation of feathered nestlings. Calculations involving

these projected data were necessary for the expression of regroductive
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sucecess in terms of the nesting population on a given land area.
Botn observed and calculated nesting data are presented in
Table 7. Tne decrease in the number of nests with incomplete data in
1957 is believed primarily due to more effective synchrony of nest ob-
servations with peak periods of the population nesting cycle. The
greatest projection was of unknown egg numbers in nests during the 1956
nesting season., In this calculation 37 percent of the total number of
nests required projected epg numbers, dowever, as other projections were
considerably smaller and as they wers never based upon less than 194
nests, the observed and calculated data is considered adequate for the
expression and analysis of the reproductive success of the nesting popue
lations.
Table 8
Observed and Calculated Magpie Kesting Data = 1956-1957

1956 1957 Totals

Total number of active nests observed 361 370 731
Hests successful 264 250 51k
Percent nests successful 73.1 67,6 T0e3
Number of nesting pairs in area 348 351 659
Number of renesting pairs 13 19 32
Total nests with complete clutch 229 27 503
Cbserved number of egegs in nests 1,468 1,806 3,274
Average clutch size observed 6,41  6.59 6451
Number of nests with unknouwn number of eggs 132 96 228
Calculated total number of ezes 2,31 2,439 4,753
Average number of eggs per nesting pair 6.65 6.95 6.30
Total nests with known hatch 211 211 Lus2
Observed number of eggs hatched 1,031 1,242 2,273
Average number of eggs hatched per nest L.89  S.15 5.03
Number of nests with unknown number of eggs hatched 63 36 59
Calculated total number of eggs hatched 1,339 1,k27 2,766
Total nests with known number of young fledged 194 212 L35
Number of young observed at fledging stage 900 1,028 1,528
Average number of young observed at fledging stage/ L.6L  L.85 L7k
nest
Number of mests with unknown number of yocung fledged 70 338 108
Computed total number of young fledged 1,225 1,212 2,L37
Average number of young fledged per nesting pair 3.52  3.45 3.49
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Reproductive Rate

17

The number of eggs produced im a populatiocn per breeding season

is an expréssion of the reproductive rate of the population (Lack, 195kL).

Thie is applied in the analysis of reproductive data in the present study.

The reproductive rates for the nesting populations during the investigative

period were:
season, for an average of 6.65 per nesting pair; and 2,439 ezgs froam 351
nesting pairs during the 1957 nesting season, for an average of 6.95 per

nesting pair (Table 9).

Table 9

Cluntch Size, Frequency, and Hesting Success

Data from Nests with Complete Clutches Only

2,31l eggs from 348 nesting pairs during the 1956 nesting

Observed Suceessful gestal Unsuccessful Nests

Cluteh Percent Percent Total % of
Year Size Eges Na2sts Suce,. Tzes Nests Unsuce. Hees lMests Total
56 L 24 6 L8 28 7 sh 52 i3 Se7
57 k4 20 5 56 16 h Ly 36 9 3.3
56 s 105 21 72 10 8 28 th_, 2% 12,7
57 5 95 19 58 70 i L2 1585 33 12,0
Sb 6 330 S5 81 78 13 1o 108 68 2947
57 6 330 55 70 1k 2h 30 LTk 19 23.8
56 7 sL6 7 87 84 iz2 13 630 <0 393
57 7 561 82 B3 105 15 15 686 98 35.8
56 8 102 2L 86 32 L 14 22l 28 12.2
57 8 312 39 78 8s i1 22 Lo 50 18.2
55 o Q@ 1 100 9 1 Oy
57 9 Ls 3 100 L5 5 1.8
56 T otals 1,206 185 A1 262 hhy 15 1,468 229 110.0
£6 Means 652 595 Sel11
57 Totals 1,363 206 75 L22 68 25 1,806 27k 9969
57 Means 6.71 6.22 6.59

1 Successful nest - one from which at least one fledsling departed.
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It is generally recognized that in an avian population tihe ree
productive rate is primarily dependent upon the following factors: clutd
size, nusber of elutches per year, incidence of reucsting, breeding age,
and sax ratioc. These factors will bs evalusted in r=liation to previously
indicated reproductive rates of the nesting magple populations.

Clutch Size:

|ta from cosmplete clulches are presented in Tahle 9. Clubches
of tiiree eggs or less were not included in the computations because mini-
mum bias appears probable through egg loss preceding observation. Average
valuss were projected onto these clutches. Clutch size appsars to be di-
rectly related to nesting success.

Average clutch sizes of 5.41 from 229 nests in 1956, and 6.59
from 274 nests in 1957, may be compared to 6,85 from 13 nasts in Washington
by Dice (1917), 5.7 from 12 nests in Nevada by Lindsdale {1937}, and 7.2
from 22 nests in ¥ontana by Hartkorn (1$49). The latter average is not
strictly comparable as only nests with eggs hatcecning were included in the
computation. These data indicate tne averace eclutceh size in the determine
ant laying American Magpie {(Hartkorn, 1945) is six or seven eggs. The
most frequent clutehh size observed during thls iInvestigation was seven
eges (lable 9).

Clutcu size relates directly to the reproductive rate of a pop-
ulation. It is the unit upon which total egg numbers of a nesting popula-

tion are baced.

Number of Clutcnes per Years

The literature shows tnat one clutch of eggs per nesting season
is normal for undisturbed nesting magpies. Data supportines the normal oce

currence of single cluiches or broods in this investipation is indicated
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in Table 21 by the distribution of fledging dates.
The total number of eggs whicii constitute a part of the expression
of the reproductive rate is largely composed of thie sum of single clutches
of nesting pairs in the population.

Incidence of Renesting:

Bendire (1895) found that as many as two sets of eggs may be re-
placed by the magpie. Hartkorn {(194S) found, through removing clutches,
ten cases of clutch replacement in initial nests and numerous cases of
second clutches in repaired or newly buillt nests in the imnediate vicinity
of the disturbed, initial nests.

Ho case of clutch replacement was observed in initial nests dur-
ing tnis study. Renesting was determined indirectly during this investi=-
gation. When a new nast was constructed in the territory of one previousily
destroyed, it was designated a renest. Data from Table 10 indicates 15
percent of the unsuccessful nesting palrs in 1956, and 18 percent in 1957
renested following initial nesting failure. In renests, the nesting suce
cess, clutch size, and survival of both eggs and young wers less than in

total nests {Tables 8 and 10).
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Table 10
Reproductive Success of Renesting Pairs

Observed and Calculated Figures = 1956 and 1957

1956 1957
Total number of initial nests unsuccessful 89 1056
Total number of renesting pairs 13 1le
Percent of nesting pairs renesting 15 18
Number of renesting palrs successful 5 5
Percent of renesting pairs successful 38 26
Number of eggs produced 50 13
Mean number of eggs per nest Heb 6.1
Number of eggs hatching 17 23
Mean number of eggs hatching per nest 3.4 L6
Kumber of young fledging 17 21
Mean number of young fledging per nest 3.4 La2
Mean numbser of young fledginz per renesting pair 1.3 1.1

Second clutches from renssting peirs composed 2.5 percent of
the totsl eggs produced during botn nesting seasons. Success of initial
nests during both nesting seasons was over 70 percent. Therefore, the
runber of second clutches resulting from renesting increased ths reproduc-
tive rate during both ceasons by less than 3 percent (Tables 8 and 10).

Precding Age:

A search of the literature produced no significant information
regarding the breeding age &f the American Magpie, ¥From 202 nestlings
marked 3s s specific age class with orange and white neck markers in 1956
(Teble k) taree were observed carryinz on nestine activity at active neste
jng sites in 1957 (Table 25, see Appendix). During ine winter of 1$57,

1l magpiles were trapped, aged as young of the year, and marked as a speci-
fic are class with red leg markers (Table U4). Fifteen of tuess marked
birds were observed carrying on nesting activity at active nests during the

following nesting season (Tsble 25, ses Appendix).
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From these data it appears ruasonable to conclude that tue nini-
mum breeding age of the American Magpie is one year. However, the presence
of a possible non-nesting, yearling segment in the population was indlcated
tarough the following observations made during the 1957 nesting season,

Two flocks of mappies, including two birds marked as nestlings in 1656 were
obegerved exhibiting gregarious flocking, and atypical mating behavior dure
ing the pesk of the incubation period. Hany loose flocks were observed
during both nesting seasons. Tihe investigator was unable to diffsrentiate
between possible non-breeding flocks and nesting individuals congrerated
on common forazing areas.

It appezsrs reasonable to assume that an unknown proporition of
the yearling arge class is represented by non-breeding individuals. This
complicates the reproductive picture of the populsticn. It is not possible
at present to quantitatively express the relationship between breeding age
and reproductive rate.

Sex Ratio:

Yo preponderance of one sex is evident in this population from
105 specimens exanined {Fig. 2) or from 522 trapped birds sexed using the
previously described sexing criteria (Table 26, see Appendix)e. The sex
ratios of tuese samples were 51 males to 54 females and 24Y males to 273
females, respectively.

Considering the accuracy of tne sexing criteria utilized (Fig. 2),
tnese data indicate a population sex ratlo of 1l:l. The reproductive rate
may therefore be expregsed in terms of total eggs per palr, total eggs per
female or Eﬂﬁiiﬁiﬂﬂi per nesting individual.

During the 1956 and 1957 seasons the nesting density remained

relatively the sameg The reproductive rate in 1956 was 2,31h eggs from
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348 nesting pairs, which represents a potential rate of increase of over
330 percent. Tals rate of increase is obviously not reflected in the un-
chanzed nesting population density the following year. The next section
will ctreat the quantitative relatiocnsiiips bstwean reproductive rate and
survival,
Survival

Survival may deal witn tne number of eggs hatchning and number of
young fledging in a population, or, more significantly, it may be exp ressed
in relation to reproductive rate, as the percent of younyg hatcaning or fledge
ing from total eggs laid (Nice, 1937). The latter expression of survival
may be retained in the form of a decimal fraction, and expressed in terms
of probability of survival, which facilitates furtier mathematical manipue=
ilation (Davis, 1952). Another expression of survival is in temms of
average numbers of egegs hateuing, or young fledring, per nest.

Eops hatehing:

Survival in terms of total numbers of eggs batening, or tie pere
cent of eggs hatening from total numbers laid, is presentsd in Table 1l.
The probabilities of survivai may be also cbtained from data in Table 11
by dividing a given percentasge by 100 (lavis, 1952), final expression
of egg survival is in terms of the awrase hatch per nest wilch was L.9
in 1956 and 5.2 in 1957 (Table §}. These averages are slightly higher
than an average of L4.75 from 8 nests in Washington by nice (1517), and

are slightly lowar than an average of 5.3 from 22 nests in Montana by

Hartxorn (1949).
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Table 11
Magpie Heproductive Success and Survival
Cbserved and Calculated Data - 1559 and 1557

1956 1957 Total Average

Total number of eggs produced 2,31 2,439 L,753 2,376
Total number of eggs hatching 1,339 1,L27 2,766 1,383
Total number of young fledging 1,225 1,212 2,L37 1,218
Percent of eggs laid hatecning ETe9 58.5 58,2
Percent of young fledging from

eggs laid 52.9 L9.7 51l.3
Percent of young fledging from

egece hatching 91.5 B8L.9 es8.1

Younc Fledgings

The number and porcent of young surviving to fledge, and the
percent of young fledging fronm eges 1aid and from eggs hatened, arve
listed in Table 11. Again, the probabllity of survival may be obtained
by dividing the perceatage of youngfledsing in each case by 100 (Davis,
1552). Ths parcent of young fledziny from eggs lald equalled 53 and 50
for the twc years of this investigation. This survival rate is somewnat
kizher than the sverage of U5 percant for copen<nesting asserine birds
presented by Lack (1554), and is consicderably lower than the average of
67 percent he lists for nols-nesting species., Lack considers predation
to be a primary factor affecting the survival of copen-nesting speciss, but
a relatively unimportant factor in relation to the survival of hole=
necting specles. The domed nests of the marple, frow a consideration of
vulnerability to nest predators, may be cisssed as an intermediate bestiween
onen andd bhole-nest types, The average egg-to-fledgling survival rate of
the dome-nesting magpie lies between the rates given by lack wiiici: tend
to support the relationship he indicates between nesting survival rates

and vulnerability to nest predators.
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Productiviﬁz

A defindtioa of preductivity, woiifled Jroa Leopold {193/) by

peiag tae namous of fledgliangs produced

(9]

&) 0 . Y PR 4 b
Craighead and Jraigacad {1935 as

. 1,

by & nesuing populablion per neuilag scAson, is ased as a final expression

i_‘-

of reproductive success. Jata presanted in Tabdle & indicate a relatively
stablz _codactivity rate during bolu assilng scasons, averaging 3.49

fledglings prodused ger nestiug palr per Lesling 2€380M.

lie data presented in Tacles 12 acd 15 do not indiczate any relae
tionsaip betwesn clutch or brood size and survivale. This sorongly indicates

actor iimiting repro-

[a¢]

that the availatility of fool for mestlings is ot a
ductive succees. Iis mlghy be expecied in the mazple waden has gincral
feeding bakits {Ialmbeechi, 1927). This lack of au relationsiip between sure
vival and cluteh size ig simila- Yo one found ILn Lhe Swiss Stariing

(Sturnus vlgaris) by Zack {(190)). Turuvugh banding recoveries he measured

tiae survival rabte pact the nasiing pexlod and feund the rate of survival
to bs inversely related tc clutci sizu. Tae young frum suailer ciuntceh
sizes uire wsavier, wauc ne postulated Ui survival facoer was reiated
to body weignt and aence indirectly +to food.
An insufficient quantity of data were collsctesd to delermine if
o

this inverse relation of body welgat at fledging Lo post anssting survival

exisis in ths magple.
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Table 12
Suvvival in Relstion to Zlutch Size

Nests with Ccuplete Uata on Clutch and Haten Only - 1956 znd 1957

Eges Hatcied Young Fladeed % Youn: Fledegad
Noo HNoe NOo HOo o Per Per
Clutch of of Per= of of 52e8 Sgus
Year OCize Nests Eggs DMean cent Nests Young Mean Laid  Hatched
56 L 6 15 2.5 62 6 1l 2.3 58 93
57 L kL 15 3.8 94 L 15 3.8 o 100
56 5 1l sk 3.9 77 14 Ls 3.5 70 91
5_7 5 19 70 3.7 Th 19 65 3 68 93
5% 6 L1 201 LY 82 187 L 77 93
57 & L3 200 Le6 78 L3 151 hel; T4 95
56 7 53 2390 CeS 78 53 279 53 76 96
56 8 15 iaL 6.5 81 16 101 6.3 79 57
57 8 2B 160 5.7 71 28 1sh 5.5 69 96
56 9 1 7 7.0 78 1 6 6.0 67 86
57 9 b 29 7.2 81 L 28 7.0 78 97
6 Totals 131 671 131 636
Keans Sl 79 L.8 35 75
57 Totals 1863 847 163 803
Means 5.2 78 L.o 95 T
Totals 2%4 1,518 254 1,439
Yeans 5.16 78 .6 h.Bf} 9)4.8 ?h-S
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Table 13
Survival in Relation to Brood Size
Nests With Complete Data Unly

Younz Fledged

Year Brood Size Yests in Class Noo Mean % per Brood
c6 1 3 3 1.0 100
sS7 1 2 2 1.0 100
56 2 9 17 1.9 Sk
57 2 9 18 2.0 100
56 3 17 50 2.9 98
ST 3 15 L6 2.9 96
56 L 23 &9 3.9 97
57 k 30 116 3.9 97
56 5 53 251 La7 g5
57 5 Sk 259 L.8 96
56 6 L7 26k 56 gl
57 6 Ls 260 5.8 96
56 7 22 i 645 G3
57 7 33 213 6.4 G2
56 8 0 .

57 8 3 24 8.0 100
55 Totals  hLeS7 1L 865 he? 95
57 Totals 5,11 192 983 L.9 95

Factors Affecting Survival

Mortalitys:

As the counterpart of survival, mortality will be considered
only with regard to observed quantitative losses, causative agents, and
times of occurrence during the nesting cycle.

The causes of only the gquantitative losses of observed eggs
per nest are presented in relation to nesting success in Table 1L under
the number of infertile eggs presumabl. rewmoved by the nesting birds prior

to observaticnsand a number of eprs rewoved by predators whica did not vise

ibly disturb the nest structure 327T® inclucded under the column heading
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"unknown®. An indication of red squirrel (Tanlssciurus hudsonicus) preda-

tion was based on cbservation of the squirrel at the nest, or by the pres-
ence of squirrel nests in previously observed active magpie nests. The
relative importance of man, primarily in the form of small boys, is une
doubtedly not represented in the respective column. Human disturbance was
detected by broken tree branches, displaced nest structures, and from di=-
rect information. The total observed egg loss ls almost equally divided
between successful and unsuccessful nests.
Table 1k
Fate of Cbserved fTgzs in Successful and Unsuccessful Nests - 1956 and 1557

Fate of E-cs

————

inf, Unke
n- or Degs= Pree Red
Category Year known D.E.l erted dator Squirrel Man Total
Successful Nests
No. of Eggs 56 18%g 25 - 6 - - 216
S7 225 Lo - 2L - - 298
No. of Hests 56 1056 15 - 2 - - 123
517 125 35 - 10 - - 170
Ave . Ho.Eggs/Nest 56 1.7 1.7 - 3.0 - - 1.8
57 108 1oh - 2.24 - - 108
Unsuccessful Nests .
No. Eggs 56 14 25 39 156 12 22 268
57 30 33 5k 111 37 35 300
Noe of HNests 56 L L 9 34 2 3 55
57 13 12 11 21 6 6 69
Ave.Noliggs/Nest 56 3.5 6.2 L3 L6 6.0 7.3 L.8
57 2.3 2C8 h.9 503 6.2 5.8 h.}.;.

1 n, 5, - dead embryo
The causes of only the quantitatlive losses of observed nestlings
per nest are presenied in relation to nesting success in Table 15. Nest-

lings observed missing between observations, when no visible evidence of
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human activity was evident, are listed under "unknown predator™. An une-
known nunber of young falling out of nests and dying from other causes mg
be included under this heading. In the "dead young in nest® ecategory, no
signs of predation were cbserved in the successful nests, but in the une
successful nests some indications of disturbances by nest predators were obe-
served. The difference in the total number of young observed missing from
nests during the two years reflects more effective synchrony of nest obser-
vations with specific periods of the reproductive cycle. A relative indi-
cation of egg ard nestling losses which occur through the activity of nest
predators is indicated in Tables 1L and 1S5.

Table 15.

Fate of Observed Young in Successful and Unsuccessful lests
in 1956 and 1997

__Fate of Young
Un= Dead in Unknown

Year known Nest Fredator ¥an Total
Successful Nests
Bo. of Young 56 11 5 31 . L7
57 23 1 30 9 63
No. of Nusts 56 8 5 22 - 35
57 15 1 20 3 39
Ave,.No .Ioung/%st 56 10}4 1.0 1.}4 - 103
57 1.5 1.0 1.5 3.0 1.6
Unsuccessful Nests
No. of Young 56 - 6 12 12 30
57 11l 19 37 Li 111
No. of Nests 56 - 3 b 3 10
57 2 b 10 8 2l
rveldio.Young/liest 56 - 2.0 3.0 L.O 3.0
57 505 )4.8 3!7 5-7 hoé

The causes of complets nesting failure during both nesting

seasons are listed in Table 16. Nest lossass due Lo man are undcubtedly
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included in both the “unknown” and the "unknown predator" categories.
Nests were listed under the heading "unknown predator® if thne nest struc=-
ture was visibly disturbed, and under "man'" if the nest tree and nest
structure were visibly disturbed. lHany nest predators were implicated by
observation near the nest prior to or following destruction, Others were
implicated by observation of thelir activity in a previously active nest.
The activity observed consisted of tooth marks on eggs or young, red
sguirrel nests, crow nests, and dead nesting magpies. In the nests where
infertiility was designated the cause of fallure the nesting bird was obe
served to remain on the eggs from one to two weeks past the average 18 dy
incubation period (Lindsdale, 1937). All eggs in tiese nests were found
to be addled when examined after incubation was observed to have been ex-
tended by one or two weeks. It appears that man was the most important
single nest predator during both nesting seasons,

Table 1o

Causes of Complete Nesting Failure = 1956 and 1957 Yesting Seasons

1956 1957 Total
% of % of % of
Causes of Failure Number Total RNumber Total Mumber Total
Unknown (incle. Des.) 13 13.4 21 1746 34 15.7
Unknown predator L2 43.3 L1 342 83 33.2
Infertility 3 3.1 Iy 3e3 7 3.2
Man 8 8e3 23 1962 31 1.3
Pine squirrel 12 12.4 14 1l.7 26 12.0
Crow ) 642 3) 5¢0 12 Ce5
Wind Ll hol - - Ll 108
Dead nesting bird (2 mamm.
predators, 5 unknown} 5 5e2 2 1.7 7 3.2
Dead young in nest 1 1.0 I 3.3 5 23
Ants - - 1 U.8 1 Ca5
StarLin&‘ 1 1.0 1 0‘8 2 009
Coopers hawk - - 1 0.8 1 De5
HWeasel 1 1.0 1 Oef 2 0.9
Nest mites 1 1e0 1 0.8 2 0.9
Total uUnsuccessful MNests 97 100,00 120 1000 217 9949

Total Active Nests 361 370 731

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



29

Because of the time interval between observaticns and tne lack
of evidence at some nesis, many spproximations were made when nesting
failure occurred during alvanced staces of the nesting cyele (Table 17}«
For example nests with disturbed structures in whicn no eggs were observed
were included in the laying stage of nestingz failure because the majority
of these nesting failures were cbserved during the laying period of the
nesting cycle., Tae condition of the nest bowl was used as an indicator
of the occurrence of nest failure during the nestling period. In the ab-
sence of nestlings or of remnants of dead nestlings, nesting failurs during
the nestliing period was indicated if the nest was observed witain 21 days
after hatching, and if the inner lining was flattened, indicating nestlings
had been present but had not fledged. The nests listed under mud bowl and
inner lining stages of nest building were those inveolved in renesting
activity. It appears that more than 80 percent of the nesting failures
occurred before the hatching period., Less than D percent of tne unsuce
cessful nesting pairs were observed to renest in the viecinity of their
initial nests (Table 10). Tne lack of specific information concerning
tne renesting behavior of the magpie may result in the introduction of
considerable error in the calculation of nesting pairs from active nests.

Table 17

Stare of Nesting Cycle when Complete Nesting Fallurzs Gccurred
1656 and 1957

Inner Neste
Year Category Mud Bowl Lining Laying Incubation ling Totals
1956 Ho. of Nests S i L9 30 10 97
% of Class 502 lh.u 50.5 0.9 10.3
1957 No. of HNests 1 18 LS 3L 27 120
% of Class 0.8 15.0 37.5 28.3 22.5
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The stape of nesting Failure and fate of initial nests and ree
nests are indicated in Table 18, Tue nesting failures of the initial
nests occurred mainly during the period of nest building but never past
the period of incubation. The disturbing factofg‘were determined in the
same manner as previously ¢ escribed., Pine squirrels and man are indicated
as being the major known predators involved,

Table 18

Stage of Nesting Failure and Fate of Initial Nesis and Rcnests
1956 and 1957

1956 1957
Initial Nests
Numbe r 13 19
Nesting stage when activity terminated
Nest Building 8 10
Laying N 6
Early incubation 1 3
Humber of ecgs cbserved 19 29
Disturbing factor
Unknown L 9
Unknown predator 3 5
Pine squirrel 3 1
Man 2 3
Windg i -
Henests
Number 13 ig
Hesting stages completed
Nest building 13 19
Laying or incubating 6 12
KNestling 5 5
Fledrling 5 S
Disturbing factor
Unknown L 8
Unknown predator 2 3
Pine squirrel 1 2
Man 1 1
Total B o
Percent nests successful 33 26
Percent non renests successfull 71 80

1 ¢zlculated from Table 8
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Nesting Success:

Hestling success may express the number of nests tnat success=-
fully produce young, or it may be used as a measure of the survival of
nest units, wihicia in terms of the reproductive success of the population
mean very little except as it may act as a limiting factor. This is evie
dent becauce tihe survival of nest units does rnot express losses of eggs
and young from successful nasts nor does it fefleci the compensating ef=-
fects of renesting, but it may act as a limiting factor because by define
ition if the nest unit doss not survive, neitner do the ecgs or young.

The nesting success of the renesting-pairs was Ll percent lower
than the nesting success of tiie nonerenesting-pairs during both years of
the swady (Table 18). Therefore, renesting within the proximity of tae
initial nest may be a disadvantageous behavior pattern, or tie intensity
of the nesting instinct may decrease considerably durinyg the nesting cycle,
Nesting success may also be considered as it may relate to factors of the
nest environment.

During tie two nesting seasons 63 and 59 perceat of tae nests oc-
curred in riparian cover (Table 19), This distribution appearsto be a
function of availability. The preponderance of riparian cover on the study
aresa is evident frow the covermap (Figure l). Tha nesting success was 19
and 10 percent nipgher during the two seasons in riparian type covere Tnis
may be partially due to the fact that red squirrel nest displacemznt was
ocbserved to occur only in non-riparian cover. Other nest predators ine-
navited votih types of cover, bubt %o what extent one cover type was Favorsd

over the other is not known.
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Table 19

The Distribution of Nestes and Nesting Success in Rclation to Cover Type

Cover Type .
Riparian Percent on-Hliparian  Percent Total
Noe 4  Successful Ho, % Successful Ho,
Total Humber
1556 227 62.9 13k 37.1 361
1557 217 58.6 153 hl.h 370
Successful only
1956 179 7869 85 634 26l
1957 156 T1.9 9L 61l.h 250

Data pertaining to tne nest sugport structure and height of
tae nest above ground are presented in relaticn to nesting success in
Table 20. Tie height of nests above ground from the top of tne nest bowl
was measursd to taue nearest foot with a 12 foot ¢limbing ladder. The oc=-
currence of nests in the variocus tree species does noti appear dirsctly re-~
lated to availability., A definite preference for willow was indicated by
the number of nests in willows adjacent to cottonwood, hawthorn, alder,
and river birch. The occurrence of nests in other trees appeared to be
dependent on their relatien to unoccupied territories and available forag-
ing areas. The general increase in nest heights between the two years may
be a function of disturbance by the investipgator. During botih years of
the study there was about 50 percent reuse of old nest structures. There
was less than 5 percent difference in nesting success between new nests

and reused nestse
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Table 20

Nesting fuccess in Nela Lion to YNest Site

Successful liests Unsuccessful Nests

Nest Support lfean tican Total & of ©Iean lt.
Structure Year No. 9 tite Noe % Hte Hoe. Total Total
Salix 56 182 72 11.2 71 28  11.6 253 70  11.3
ssp. 57 17k 65  11l.4 9k 35  1l.9 268 72 1l.6
Pepulus 55 17 61 13.5 11 39 12.5 28 8 13.1
tricocarpa 57 15 65 15.3 8 35 13.2 23 6 15e2
Crataegus 55 13 93 8.7 1 7 8.0 14 L 86
Douglasii 57 1L 78 Geb L 22 12,5 18 5 10.3
tenuifolia 57 7 18 15.7 2 22 11.0 9 2 1i:e2
Betula 56 12 80 16,6 3 20 17.3 15 L 15,7
occidentalis 57 9 82 17.7 2 182 15.0 11 3 17.2
Juniperus 56 10 83 10.3 2 17 10,0 12 3 1Ge2
scopulorum 57 10 100 Gt - - - 10 3 2.5
Malus 56 9 82 12,2 2 18 150 1 3 12,7
BSp. 57 6 55 12,3 S Ly 1.4 11 3 11.9
Prunus 56 2 100 19,0 - - - 2 1 19.0
virginiana 57 6 100 15.3 - - - 6 2 15.3
Finus g5 1 50 1030 e 50 10.0 2 1 10.0
EOndeI“Qsa 57 3 Ly 1,3. ? & L;O 11.0 5 1 1206
Populus 56 31 1947 1 25 8.0 L 1 16,8
tremuloldes 57 1 S0 15,0 1 50 17.0 2 1 1665
Prunus sspe 56 1100 Qe - - - 1 o] 9.0
(rlum) 57 2 100 10.5 - - - 2 1 10.5
Rosa 56 - - - - - - - - -
58D, 57 1 5O G0 1 50 6,0 2 1 75
Sambucus 56 - - - - - - - - -
SDp s7 - - - 1 100 9240 1 0 940
Acer 56 1 5C 6.0 1 50 5.0 2 1 5e5
Elabrun 57 - = - - - - - - -
Hay Barn 56 - - - - - - - - -
57 2 100 LO.C - - - 2 1 1040
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Factors relating to nesting success and mortality have been cone
sidersd. A number of factors tend to Limit thse reproductive success of
a magpie population through the nesting cycle. The reproductive rate in-
dicated a potential increase of 330 percent, but the survival of fledged
young siiowed that only an increase of 150 percent occurred.

The detemination of losses past the fledging period is consider=~
ably less reliable and more difficult than duringz the nesting period. The
attempts to determine past nesting losses through observations of adult-
fledgling age classes during the summer of 1956 were unsuccessful. The
length of the retrices wag found unrelisble as a field eriterion of age
as early in the season as July lst. Differences in alarm reacticns of
the adult and fledgling age classes also represented a biasing factor.
Furtner considerations of post nesting losses are presented in terms of
mortality factors and the incidence of mortality.

Creat Hdorned Owl Predation upon Fledgling Magples

The young from nests of great horned owls (Bubo virginianusg)

on the study area were tethered during both years of the investigation.
The tecnniques employed were described by Hrrington (1932) and modified by
Craighead and Craighead (1955)s Young owls were tethered under the nest
trees suaortly before they were able to fly. Frey data were gathered over
a three-week period from two young at two nesis in 1956 and during a four-
week period from five young at three nests in 1957. Observations were
made and prey items collected between one and two day intervals. The
magpie fledgling mortality data presented in Table 21 were obtained

througn observations of tethersd young and analysis of castings from the

younge
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Tane fledging dates presented in Table 21 were observed or calcu=
lated from known and estimated natching dates. In l§57, 21 nests were obe
served within a day of hatcning and fledgzing. Tue average nesting period
of these nests was 24 dgyse. In determining a calculated fladging dste,
this average was added to thne cbserved or calculated date of hatching,
Table 21

Great iiorned Owl Predation upon Fledgling Magpies in Relation to the
Incidence of Young Ieaving the Nest

¥ay _ June Total No.
Year 15 20 25 30 T 10 15 20 25 30 Observed
Nests fledpging 56 1 1 7 17 5% 77 65 25 11 1 264
GdQO predation on
fledglings 56 2 8 L 3 4 2 23
Tethering period 56
Nestis rledging 57 1 3 23 82 70 47 30 9 L 1 250
G0 predation on
fledglings 57 5 6 9 1C 2 2 34

Tethering period 57

A factor which undoubtedly reduced magpie fledgling predation
by great horned owls was the release of gane farm pneasants on the study
area., 1Ihis occurred preceding and duriny the tethering period. On June
3, 1956, 163 marked and/or banded pheasants were released. During the
tethering period, 7 marked and/or banded pneasants ard 7 pheasants of un=-
known status were observed at the sites of the tethered owls. In 1957,
175 and 215 marked and banded pheasants were released on April 1L and
June 3 respectively. During the tethering period, 21 marked and/or
banded pheasants and 10 pheasants of unknown status were obssrved at the
sites of the tethered owlse.

During the tathering periods magple fledglings and relieassd

pheasants were included in a variety of prey species taken by the adult
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great horned cwls and fed to thelr tsihered young. CZscause of the altere
ation in the composition of presy specles and the limitations of the teclie

predator prey raslatione

37}

niques empleyed, tha following expressions of th
ships between great harned owls and fledgling magples are plven in terus
of minimuam numbers. The data in Table 21 indicates the minimwa numter of
fledzling magpies prayed upon by great hormmed owls in relation to the rel=
ative abundance of newly-fledged macpies. There appears to be adirect ro-
lation between the incidence of predation by great norned owls ;nd the
relative abundance of newly fledged magpies in the population.

Because three of the five great horned owl nests were located
ngar the study area boundaries, the following considerations are necese-
sary. Ihe observed nesting range of the western great horned owl is
given as one square mile with a greatest diameter of one m ¢ ons-nalf
miles by Craighead and Craighead {1955). Witnin a radius of three=
quarters of a mile of eacn great horned owl nest, or tethering site,
about one parcent of the magpie nests were located ocutside the boundaries
of the study area. Therefore, considering tne limited crulsing radius of
fledgling ma.pies, it may safely be assumed that the "mazpie fledglings®
observed at the tethering sltes were from ths study area. Thus a minimum
number of 23 and 3L fledglings were removed from the population during tne
two years of the study. This represents a loss of 1.9 and 2,8 percent of
the total number of fledglings, respectively, in the 1956 and 1957 pogula=

tions.
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SEASONAL MORTALITY

The seasonal occurrence of mortality, &s represented by the
recovery data in Table 22, was determined by field observations, rancher
interviews, eand band returns. About two hundred inclidents of magpie mor-
tality were observed in the field between December, 1956, and July, 1957.
Seven band returns were obtained during this period through the Bird
Banding Office of the Fish and Wildlife Service. The mortality of the
remaining 400 was determined through rancher interviews. OUf the 602 mag-
pies listed in Table 22, 143 banded birds were observed and reported.
Eighty-seven bands or band numbers were obtained from these recoveries,
The majority of the residents on the study area considered magpies vermin
and were thus more interested in kllling birds than examining them for
bands. Many band recoveries were facilitated by residénts who first ob=

served the more obviocus and unusual color marker.

37
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Table 22

Mazple Fortality Factors and the Seasonal Cccurrences of Moertality
Data from Field Observations and Rancher Interviews
Exeluding Nzstling Mortallty
1956 aad 1657

Age

No. of Individuals Known Dead - Adult/Unknown fge/Young of Year
Cause of Mortality

i Class Total ¢ of
Winter,50 Opring,h0 oummer,h6 Fall,h0 Winter,57 opring,57 Totals No. Total
Shooting 1/5/1 0420/3k  1/10/50 0f82/5  0O/7L/2 1/0/23 5/188/115 308 51,2
Captured and killed

by hand 1/0/0 0/0/6 0/0/15 0/0/1 1/0/22 23 3.8
Trapping 0/0/6 L/1/% 0/0/1 6/27/9 1/0/1  11/3u/16 61 10.1
Marking, bill

in neck marker  6/14/0 5/1/17 2/0/10 1/0/0  W/15/17 W6 7.6
Great norned owl 4/1/25 0/0/2 1/2/0 o/1/1 3/0/35 8/L/63 75 1245
Avian predator 0/1/2 7/0/2 o/o/1  1/1/5 13 2,2
Mammalian predator 0/0/1 0/0/2 2/C/3  2/0/6 8 1.3
Unknown predator 0/2/0 1/3/2 0/1/5 7/5/8 o/0/2  8/11/17 36 640
Urknown cause 0/1/0 1/1/2 0/0/k 1/5/8 2/3/1 0/0/1  L/10/15 29 L8
Accidental 0/0/3 0/0/3 3 0.5
Seasonal age class , )

totals 8/28/1 1/26/16  7/13/96  L/89/1L  22/107/25 8/0f67 60/263/279 602 100,0

Total numbar 37 113 116 107 154 75 602

g€
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The seasonal occurrence of moritslity is indicated by the data
presented in Table 22. Differences batween seasonal mortality totals
undoubtedly reflact variations in the intensity and effectiveness of
field investigations during each year.

The most signifticant data in terms of the population appears Lo
be represented by the preponderance of birds of the year in tue mortality
age ratios. [uring tue study period the total wmortality age ratio of
birds of tiue year to adulis was 279 to 50, or L& to 1. Tae annual
losses cdetermined from Table 22, beginning witn the spring of 1956, may
be expressed as a sample of the age ratio of the mortality rate., The
yearling to adult ratio of tihds rate is 4.5 to 1. Tnis may be compared
to yearling and adult ratios of annual mortaliity rates of 3.6 to 1 found
in the common swift {apus apus) Ly Lack (1554) and of 1.5 to 1 Cound in

the song sparrow (lielospiza melodia) by Nice (1937).
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NESTING RANGES AKD TERRITORIES
Procedure:

An early attempt to determine the size of nesting ranges of
marked magpies during the course of making nest observations was not
successful. This was primarily due to the wariness exhibited by nesting
magples in response to the presence of the observer. An observation area
was then selected which was located bslow a 200 fcot terrace in the southe
west corner of the study area., Through the use of a pair of 6 power bine
oculars and a 21 power spotting scope, the observer, situated on the hill-
side, was able to observe movements and activity of marked and unmarked
nesting magpies within a three-quarter mile radius. These data were re-
corded on activity form sheets (see Appendix) and on outline maps panto-
graphed to double scale from eight-inch-~to~the mile aerial photographs.
The nest locations and nesting status of the observed pairs had been de-
termined through previous nest searches. Once each nesting season the
areas were observed through a complete daylight period. Other observations
were made during the early morning and late afternoon. No schedule was
followed, as observations were made during periods of time available be-
tween nesting searches of the study area,

Observations were not continued on the 1950 area the following
year. A decrease in the number of nesting pairs, and a shift in land use
from grazing to hay and grailn farming completely altered the activity
pattern of the nesting magpies. On an area located one mile east of ths
previous observation site five nesting pairs, including four marked birds,

were observed during the 1957 nesting season,

LO
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Nesting Ranges:

The observed nesting ranges are represented in Figures 3 and

L by solid lines which connect the most distant points of observation of

one nesting paire.
Tables 23 and 2kL.

from the nest to distant foraging sites were recordsd,

The number of these observations per pair is pgiven in

In the case of unmarked birds, only observed flights

Tie size ol an obe=

served nesting range is expressed in terms of the greatest dlameter in

riles,
Table 23
Observed Magpie Ranges and Territories - 1956
Ranges Territories Markine
Mest Number of Runge Dia. ‘umber of Terr.Diae
los Observaticns Miles Obsarvations Miles/Ft. Hale Female
1 6 3k o - Yellow Yellow
nack necic
Jjesse jesse
2 11 33 21 - Unmarked Unmarked
3 5 35 5 «087/L60  Vinite Yellow
neck neck
Jesse jesse
L 10 10 11 .112/600 Unmorked Unmarked
s 7 o is2 11 .065/360 Red neck Ummarked
jesse
12 58 8 «075/L00  Unmarked Unmarked
Averagzes 8.5 L0 B8 «086/1,55

Inclusive Dates of observations £/8 - 6/21
Fumber of hours observed - 33

Mot included in the calculations
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Table 24

Observed Marpie “anges and Territorial Dzfense = 1957

Ranges Terr.Defense Marking
Nest  Humber of Range Diae, FKumber of
Noe OCbservations ¥iles Observations Male Female
1l 11 39 0 Unnarked Yellow leg
Jesse=right
2 12 36 2 Red leg jesse- Unmarked
left
3 1 32 2 Unmarked Unmarked
L 19 ol 2 Yellow leg Leg band,
Jesse-left left leg
5 7+ 264 1 Unmarked Unmarked
Averages 1L 37

Inclusive dates of observations Li/17=0/19
Mumber of hours cbserved ~ 28

1 3ot included in the calculations

No quantitative data relating to the nesting ranges of the
magpie are available in the literature. From Tables 23 and 2k, the aver-
age maximum diameters of six and four observed nesting ranges during the
1956 m @ 1957 nesting seasons were O.,L0 and 0,37 miles, respectively.
From these gata it appears that during the nesting cycle, from tne laying
period to approximately one week past the fledging period, the range of a
nesting pair of magpies in riparian areas of the study srea may include
approximately one-half a square mile. Tuls represents a considerable re-
etriction in ranging activity when compared to intermittent flight dis-

to three

tancez of from one and one=halffiniles which were commonly observed during
the post-nesting season,

Nestinz Territories:

Lindsdale (1937) from general field observations of unmarked
magpies concludes, "It s difficult to sevsrate tas actionz of the nestirg

time, which have to do with territory, Tron other siases of tihe Lifs cycle
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L5
of the bird." Hartkorn (19k9) through intensive nest observations of
unmarked birds, also found no positive evidence of territorial bemavior
in the magpie.

From a series of intensive observations made during intermittent
periods of two nesting seasons, it appears that tine marpie definitely
exhiblts territorial behavior. Tie intraspecific defense observed was
primarily directed toward the defense of the immedlats area surrounding
the nest, and secondarily toward the defense of a feeding area surrounding
the nest. This type of territorialism may be designated a ccmbination of
type a (nesting and feeding) and type b (nesting only), from a classifica=-
tion of blrd territories by Wice (15l1). The territorial bshavior exhibit-
ed by chasing and fighting was directed toward tne displacement of intrude
ing individuals away from an area surrounding the nest. The male was prie
marily engaged in this activity, being joinsd oceasionally by the female.

An insufficient number of observations was made to adequately
describe the establishment of the territory. e number of times a neste
ing bird was observed to defend its feeding territory throuch fighting or
bodily contact is included under territorial observations in Tabls 23. A
sufficiant number of tnese cbservations weore made in 1956 to delimit four
feeding territory boundaries. The greatest diameters of these areas varied
between 360 and 600 feet.

On the 1956 area the feeding territories werse maintained from
tile time of egg laying to tne time of flying younz by decreasingly aggres-
sive defensive benavior. This began witih frequent fighting and cuasing,
which becams less frequent during the nestling period, to be largely re-
placed by intimidation in the form of directicnal, rather nurried foraging

toward tne intruder. 1In the latter case, almost invariably bzfore the
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defender approached witain 20 feet, the intruder retreated by walking,
flying, or combinations of both. 2uite often the behavioral sequence
wae repeated in the reverse direction if the retreating bird was fol-
lowed approximately 20 feet into nis territory. This reciprocating defense
behavior across feeding territory boundarics was observed 1o occur as of ten
as three times in succession. %witnh the approach of the fledsing time, the
nesting pairs foraged more frequently at distant, common foraging areas.
In the absence of the defenders, frequent encroachment of tue feeding
territories by nelgnboring birds occcurred. As the young approached the
flying stage, feeding territories were no longer evident.

Considerable varlation was observed between the behavior of
nesting pairs on the two observational areas in the degree territoriale
ism was exnlibited in relation to the defense of a feeding area. On the
1957 area the nesting pairs exhibited much wesker territorialism in re-
lation to the Adefense of a feeding area surrounding the nest (Table 2L).
Boundaries of these arsas were not clearly evident because of tne infree-
quent occurrence of territorial dsfense in the form of fighting, The
extent to wiich territorial defense of a feeding area was exhibited ap-
pears to be dependent upon the relation of nest locations to available
ground-foraging arcas. The nests on the 1956 area were located in tree=-
shrub cover surrounding one area of irrigated grassland cover: Un tle
1957 area ihe nests were located in tree-shruv cover interspersed tirough
irrigated grassland cover. On the former observational site inte:sive
foraging activity by the nesting pairs was primarily observed on the
single open ground grassland area with strong territorialism evident.

Cn the later observational site extensive foraging activity by the nest-

ing pairs on a number of open grassland areas was primarily cbserved
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with weak territorial evident,

Vigorous intra~ and inter-specific defense of the nest site by
nesting peirs was observed during both nesting seasons. Nesting pairs
were never observed to allow cther magpies to remain in the nesit tree or
near the nest structure, even in the pressence of various mammalian preda-
tors. Inter-specific defense of the nest site by nesting magpies was ob-

served against the presence of domestic cats (Felis domestica;, red

squirrels (Tamissciurus hudsonicus), short-tailed weasels (Mustela erminea),

crows (Corwvus brachyrnznchos), starlings (Sturnus vulgarus), robins

(Turdus migratorius), and kingfishers (Megaceryle alcyon).

Surena

Considersble variations were observed in the specific ranging
and territorial bshavicr of nesting magplies on two observational areas.,
The size of & nesting range or & feeding territory was represented by the
greatest distance between peripheral observations, or greatest diameter,
The average size of ten observed nesting ranges was 0,39 miles, with the
largest being 0.58 miles, and the smallest 0.33 miles. The average size
of four feeding territories observed on the 1956 area wss 450 feet. No
feeding territory boundaries were delimited on the 1957 area because ter-
ritorialism was rather weakly exhibited, There appeared to be less conm=
petition for feeding areas when iree-shrub nesting cover was interspersed
through open grassland cover. The defense of nesting sites was strongly

exhibited throughout both nesting seasons.
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SUMMARY
1. A study of the population ecology of the Americar Magpie

(Pica pica hudsonia) was conducted on & six square mile area in the Burnt

Fork Valley of Western Montana during 1956 and 1957.

2. The distribution and composition of tree~shrub associations
was indicated on a cover map. The present type and distribution of veg-
etaticn wes largely affected by cultivation, irrigation, and grazing,
the occurrence of which were quantitatively eixpressed.

3. During the investigatior 1,371 mogpies were banded and
771 were also cclor marked with colored plastic neck or leg markers.

L. The reliability of sexing and ageing techniques was in-
dicated. Bill length and body weight as criteria of sex indicated true
gex 8l per cent of the time. Foot pad length was determined as a criter-
ion of sex, being reliable 102 times out of 105, or in 97 per cent of the
caseg8. Retrice shape was found 100 per cent reliable as a criterion of
age from 52 xnown age magpies.

S+« The nesting density and reproductive success of the nesting
populations were determined from observations of 731 acuive magpie nests
on the 6.3 square mile study area during both years or the studye.

6. The total density was 348 and 351 nesting pairs, respectively,
during 1956 and 1557. The average density was 55.5 nealing pairs per sec-
tion during each nesting season,

7. 7The factors affecting the reprcductive rate of 2,31L eggs
from 3L8 nesting pairs in 1956 and of 2,439 eggs from 351 nesting pairs
in 1957 were: 4An average ciutch size or 6.41 from 229 nests in 19%6 and
6.59 irom 27L nests in 1957; a normal occurrence of single clutches being

laid with second clutches from renesting piirs composing 2.4 per cent of

L8
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the total eggs produced during both nesting seasonsj a determination of
the minimum breeding ase of one year for the magple from observations of
18 known age yearlings carried on nesting activity; and a sex ratio of
the population of 13l from 525 trapped birds sexed using the variocus
sexing criteria, and from 105 specimens collected and sexed.

8. The nesting success of the maspie populstions was expressed
in terms of twe survival of epgs and young to the hatching or fledging
stace. During botin years of the investigation the percent of the eggs
laid hatening was 58.2, the percent of young fledging from eggs laid
was 51,3 percent, and the percent of young flodging from eggs hatching
was 88.1.

9. lo relation was evident betwsen survival of eggs and young
and clutch or brood size. Relative indications of mortality fazetors
were presented. MNan and pine squirrels were the major known predators
causing 14 and 12 percent of the nesting failures during botn yeare of
the study.

10, During the investigation ne organized magpie control progran
was in egfect. Considerable effort was wmade to study the populations
under "normal conditions', A potential rate of incresse of 330 percent
of the nesting populstion was indicated by the number of e gs produced in
1956, This inerease was rueduced to 150 percent by tie end of the nesting
period when 1,225 fledglings were produced by 796 nesting birds. Through
a differential rate of mortality in the nage classes, the age ratic ap-
proached 1:1 by the winter period., By the followling nesting season
natural regulating mechanisms reduced the populaticn to essenfbially the

same level as the previcus year,
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11, The minimus extent of post nesting moriality from only
ore predator, tha greal horned owl, was 57 fledgling magpies, or 2.3
percent of the annual increment of the magpie populations during both
years, Tethering techniques were employed in the collection of these
datae.

12. The mortality of 602 magpies was determined througih field
observations, resident interviews, and band returns. These data were
presented in terms of magpie age classes in relation to mortality factors
and scazsonal cceurrasnce of wmortality. an was the most important mortality
factor with shootlng the cause of 51 percent of the nmortality indicated.
The mortality age ratio of ycarlings to adulis was L.d to 1.

13. YHesting ranges and terrvisories were determined from ioitene
give observations made at two sites on the study area. The average size
of 190 ohserved rangss exprescad in terms of the grsaiest diamsler was 0.39
miles. Four feeding territories on tae 1956 site had an aversge greatest
diamster of LOD feet. Considerable variation was observed in the specitic

ranging and territorial behavior of nesting magpies on the two observa-

tional areas.
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APPENDIX
Table 25
Nesting Magpie Population Composition

Determined through Field Observations during Nesting Seasons of
1956 and 1957

I 1956
Nesting Birds Cbserved at the lest None One Pair
Kumber observed 220 96 L5
Harked and Unmmarked liesting Birds Observed Male Female Total
Yellow neck marker 1k L 18
Observed unmarked 85 95 180
Percent of nesting population known to be
winter residents 16 L 10
II 1957
Nesting Birds Observed at the Nast llone One Pair
Humber observed 2086 91 71

Sex and Age Ratio of Observed Segment of Population {Based upon
Marking, Leg Banding, and Behavior).

Male Female
Aduit Yearling Adult JYearling Totals

Type and color of observed

murkers

White leg 2 2

Yollow neck 6 3 9

Yellow leg 9 5 1k

Red leg Q 6 15

Orange neck 2 2

White neck 1 1

Totals marked 17 11 8 7 43

Total observed unmarked £5 2 72 6 138
Total observed without

leg bands 51 L 29 7 91
motal observed with

leg bands 13 6 9 6 31

£1
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Table 26

Y ] T ey Ak 3 3 ' 3
Magpie wWinter ropulation Sex andg ‘g¢ Composzition

Determined from Live Trapped ropulatvion Sample During Winters of

1956 and 1957
I Winter 19586

v e Adult Yeariing
Segment of Sample Vale TFemale liale Female
Initial capturss 75 &2 52 6l
Sex natios Actuel Humbers  Terms of 100
Initial captures:
Acdult maletadult female 79:62 56shly
Yearling male:ifemals Leis Lgigs
Total maletfemale 131126 51.h9
Age ratics
Initial captures: '
Additiyeariing 1383118 55345
11 Winwer 1957
Adult Yearling
Segment of Sample Male Fzamale Inale Female
Initial captures L4 L8 52 78
Recaptures (panded winter, spring,
and fall of 1956) 13 1L 9 8
Recaptures (banded winter, spring
of 1956): ) .
11 year class 5 i
2% year class L ,ié
Total 9 0
Sex Ratios Aetual Numbsrs Terms of 100
initial captures:
Adul t Malesfemale Lielh8 tglgi
Yearling malesfenale 553 73 :64
Total male:female $6:126 h3:57
Kecaptures:
Adult male:fenale 13 ‘?314 15‘2‘.5,27
Yeariing male:female 23322 SO;SO
Total malesfemale :
Total saumple: _ ' i
Malesfemale .11821)48 0.4)35)
Age ratios
Initial captures: D o A ]
Adultiyeariing 1956) 923130 11259
Recanturer {(handed uwinter, spring of 19 19317 53 :h?
earling 7312317 20:32:47
winter, spring, and
1193147 L5355
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