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IWTRODUCTION:

Clark's Wutcracker (Fuecifrags columbiana WILSON),

a bird belonging to the family Corvidase is widely dis-
tributed over the mountainous aress of western North \
America. Bécause little of an mecurate nature ls known
eoncerning the natural history of this species and
hbecause it is relstively sbundant in western Montana,

DPr, Philip L. Wrigbt suggested that Clark's Nutcrasker
might bs an excellent subject for a thesis,

| This study was planned o as to secure a maximum
amount of meterial #nd information., Beginning in October
1946 and extending through April 1948, intensive flelad
work, documented with detailed field notes and with
phatographs, was conducted Iin central weatern Montana,
This thesis is based primarily on this fleld work, From
specimens of Clark's Futeracker collected durlng every
ﬁonth of the study, ékins, gonads, stomachs with their
contenta, as well as external and internal parasites were
presserved. Certaln data which were readily svai}able
from this specimen material, and which would contribute
to & better understanding of some of the subjeets here
conaidered, have been iﬁcorporatad in this thesis. Addi-
tional study will be required to completely evaluate the

specimen material on hand.

#3tudy supported in part by the Wilson Ornithological Club
ILouis Ageaslz Fuertes Resesarch Grant for 1947. Financial
aid was also received from the Graduate Committee of
Montana State University.



During the courae of thils study, I have received
much Invalusble asslstance from many persons, bnly g few
of whom I ¢an mention here. Foremost was Dr. Phillp IL.
Wright, who willingly gave counsel and materlial assist-
ance throughout the course of the proJeet., Dr. ILudvig G.
Browﬁan helped much 1n acguainting me with the mountalnocus
areas in whieh the field work was done. Dr. Royal Bruce
Brunson and ¥r., Willlam B, Ilebard assisted with photoa‘
graphy. ¥r. Clinton H. Conaway accompanled me oh many
field trips and contributed several important specimens.
M¥rs. Frances lee Mewaldt prepared most of the study skins.
Important 0ld World mutcracker reference material was

provided by Dr. Donald S. Farner and by Dr. Ernst Mayr,



MATERIAL AND METHODS

Field observations and notes. MNore than 200 separate

field trips were made between Octobsr 13, 1946 and April
30, 1648, In excess of 1,000 miles were trgveled on foot
wihlle spsnding more than QOO hours in actual field obser-
vation. Several thousand miles travel by motor vehicle
are not included in fiélﬁ obssrvgtioﬁ miles or time. All
observations were made in Montana west of the continental
divide. Moat data were obtained in Missoula and Ravalll
Countiea, though many othér areas are represented, includ-
ing the vicinity of the ¥ontana State University Bilological
Station on Flatheéd Lake, Montana. Detalled nates.taken-
on theae trips,aompriga the bsasle material used to prepare
this paper. ¥Notes taken in a pocket field note book were
transferred to data sheets, except that when observations
were made from a blind, they were recorded directly on
the data sheets., Coples of these data shé%ta app@ar&as
pages 4 and B, Whénevér ﬁutcrackers were encountered,
‘the time, elevation, whether the birds yeré heard and/or
seen, as wall as other ocircumatances related to each ob-
éervation were recaédedf A Short and Mason altimeter was
used to take altitudinai readings. On longer trips, ale
timeter adjustments were made from U, S. Geodetic Survey
bench marks or from U. S. Forest Service maps. A palr of
6 x 30 binocuigrs was employed.

Specimens of Glark’a;ﬂutcracke:, 234 es of April 20,

1948, were collected in every month of the year, permltting
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more accurate evaluation of chservations in nany lnstances.
Thls material, which lincludes skins, stomachs and contents,
reproductive organs, and internal and external parasites,
wlll be supplemented and evaluated for inclusion In a

later paper.

Four occupled nests found In ¥arch and April of 1947,
two of which were visited almost daily from nest-bullding
untll the young had left the nest, supplied the baslc
material for the neating portion of the study. Fleld work
18 documented wlith photographs taken with a 35mm lelea
camera with an f 3.& lens and with lémm kodachrome motlon
pidotures. | .

Throughout thls thesis ¥ountain Standard Time has
been employed. It 1s bhelieved that the 24 hour clock
'syatum uged, 1s supsrior to indicetions of a.m. anﬁ Pema
on the 12 hour system, 30 that this system may be made

clear a few comparisons betweon the two systems are shown

helows
24 hour time 12 hour time

0015 12:15 a,m,
0455 4355 B8eMe
1200 12:00 m,

1315 1:15 p.m.,
2000 8:00 pame.
2400 '12:00 peme.

¥hen references are made to nests by number, specifile
nests are indicated. Nests 1, 2, and 3 were located on
Kltouer Ridge. West 4 was located near Swseney Cresek,
on the lower slopes (4,300 feet) of the Biltterroot Moun-

taln Range.
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Farly in the nesting cyocle a blind was constructed
near nest 1 for detslled observations of nesting behavior
(Figure 14). A tripod was first erected and allowed to
stand for mn few days about 1& feet from the nest bhefore
e platform and a dull green canvas tarpaulin were installed.
Observations were begun during the incubation periocd with
the observation aperture about 12 feet froﬁ and slightly
above the level of the nest., Thia distance was gradﬁally
reducsed until the apefture ﬁﬁe 6 feet from the neat.- At
6 feet, the muterackers sppesred to eompletely lgnore
the blind and the observers face, ss well as hoth the lens
end the shutter noises‘ef still and motion plcture cameras.

Continuous running notes were taken during all obser-
vafions from the blind. Temperatures were rnesorded st
least hourly from a standard Fahrenheit thermometer suse
pended below the bdlind on & atring such that it remalned
in the shade., On April 8 the thermometer was accidentally

broken, preventing readings at the nest on that date,

Age clanses, ﬁutcrsekera have been placed in four
ages classifications., Plumags characters, gonadal develop~-
ment, and the burse of Fabriclus, were found veeful in
establishing age groupings. Descriptions of color, when
capltalized, slgnify that they have been taken from
Ridgway's (1912) Color Standards and Color ¥Womenclature.
A.brief dlscusaion of sach of these age classes and of

their application in this thesls follows:
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l. Yestling. Young nuterackers from the time of
hatching from the egg until their contour feathers are
sufflicliently developsed to permit sustsined fllight, are
classed as nestlings. The natal down 1s lost during the
postnatal molt end replaced by juvenal plumage.

2. Jﬁvenils. From the tilme that the young birds
have aequired the power of suatalned flight until the
partial postluvenal molt ls completed, they.aré clazzified
as Juveniles, The body and head feathers are Light Mouse
Gray, frequently tipped with Pale Ochraceous-Buff, The
gloasy Black'of the dark areas of the wings and tall
tends to turn Dusky Brown much more repidly then in the
cagse of adults, Preliminary findings indicate that the
postjuvenal molt may be In progress from June into October,
Re#r the end of the poastjuvenal molt, the ﬁnuse‘&raf rie-
tal bristles and the forehead and chin feathers are
replaced by whilte bristles and feathers. éhe bursa of
Pabrieius 1s well developed throughout this age class.

3. Yearling. From the completion of their post-
Juvenal molt until they can no longer be distingulshed
from adults, the nutcrackers are designated as yearlings,
In the hand they are dlstingulshable as yearlings from
about October until about the following July, when the
last of their juvenal festhers are usually lost. ‘Some of
the characters used by Bmlen (1936) in age determination
of the Crow (Corvus brachyrhynchos) and by Pitelka (1945)
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for Aphelocoma, were found useful in differeantiating this

age class of nuterackers from adults. The bursa of
‘Fabriclus is usually psraistent until late Jamuary or
February. Data on gonad welghts obtalned during this
study indlicate that yearling Clark's Matcrackers were not
in physiologlcal condition to breed in the study areas

of 1947.

4. Adult. After the disappearsnce of the last
juvenal remiges, rectricaa,lbastard wing foathars, and
wing coverits, usually in July of thelr second year, the
adult classlification haa been asslgned to all nutersckers.
The bursa of Fabriolus has not been found to persist bew
yond July of the second year.

In the fileld, unless nuterackers can be banded or
otherwise marked, the most acourate msthod of differentlia-
tion between age classes 1z to make observations and then
collect at lesst one of the nmutcrackers.for subseguent
determination of ege and sex. However, with experlence,
scmeidistinctions can be made under favorable observational
conditions (i.s. good 1light, close range, and use of
binoculars). Thus Jjuveniles can be separated from year-
linga and aduita by the absence of white on the forehead
and chin of Juvenliles. Yeerlings and gdults can bs dis~
tinguished only under the most favorable conditiona, and

then chlefly by the brownlsh appesrance of the dark areas
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of the winga and talls of the yearlings. During the
breeding and nesting seasons especially, some nutcrackers
wore classed as adults on the strength of their behavior
pattern. This was inferred from the apparent sexual im=
maturity of the ysarling dbirds,

Sex differentiation. In & nesting study the ability

to differentiate bhetween the sexes 1a of conzlderable
Iimportance. Wo plumage eoloration dlfferences appear to
be present between male mnd female Clark's NMutcracksers.
The mean weight of 45 adult females was found to be
1232 1,137 grams, whereas the mean weight of 71 adult
"males came tc 137% 0.633 grams. In order to see if the
difference between thesa means was real, Fisher's t test
was used as described by Snedecor (1940), The oalculated
value of t was 10,219, with 2.62 being the value of &t at
the 1% level for 100 degrees of freedom, This the chance
that the difference between mean male and female welghts
1s not real 1s very alight, being far less than 1 in 100,

It is seen that the above malea averaged about 11%
larger than the females, Under certaln. favorable circum=
stances I have found this sexual size dimorphism useful
when making fleld observations of palred nutoraékers.
In instancesa when collection of one or both blrdas of such
pairs was made, my previous sex differentliation just prior
to collection was confirmed,

On the first day that cobaervations at nest 1 were

made from the blind, one of the adults was captured on



the neet by hend and handed on one tarsus with a U, S.
Fish end W1l1dlife Service aluminum band and with a red
cellulold bard on the other tarsus. The celluloid band
€¢isappeared before the end of the third day followlng,
but the sluminum bend remsined intect., The dsy after
the young had left nest i the banded adult was collected
angéd found to bé a Temale, ¥Yo Adlfficulty was encountered
in distingulshing between the Individual adult birds of
neat 1,

- The western Montans region. DBecause thls study of

Clark's Mutcracker was conducted in western Monktsna, a
consideration of the typography end climate of the reglion
1s deemed desirable. The mﬁin range of the Rocky Moune
tains crosses the western part of NMontane in a northweste
southeast directieon, dividing the state into two regiona
of unequal size, Western KMontana, the smallsr of the two
portions, ia .cheracterized by rugged mountaina and mostly
narrow valleys. The highest elevation, 12,850 feet, ls
on the summit of Oranite Peak, near the south boundary
and the lowest elévation, about 1,800 feet, occurs where
the Footenal River.leaves tho state In the northwest

part of Montana,

Although weather in the central western Montana
valleys is comparatively mlld, the adjacent mountsain slopes
and summita exhlbit qﬁlts diffarent weather conditlons,
These higher areas arae cooler and recelve greater amounts

of precipitetlion. Annmual precipltation varles from less
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than 12 1ncﬁes in somne of the hrosder valleys to in ex-
cesa of 40 inches In some of the higher mountain areas.
Comparatively mild microclimates exist on some of the
lower south exposed slopes, whers even durlng the winter
months temporatures are higher at mlid-day and snow 1is
less perslstent than in areas immedlately above and
balow, Thoae microclimates are fragquented during the .
winter months by many resident animals inecludlng Clark's
ﬁutpraéker.

‘Figure 1 shows the trend of temperatures at about
4,000 feet Iin the viecinity of Missoula, Montana. A
correction Tactor was applied to U. &, Department of
Commerce Weather Bureau recorda for Miassoula, to more-
realistically demonstrate temperature conditions at the
elévationa where the major portion of the fileld work for
this atudy waa’uon&ubted. ‘A comparison of hourly temper-
atures that I recorded on KMitouer Ridge at 4,600 feet
with Weather Buresu hourly records, dlsclosed that the
Te 8, Weather Buresu correctlon factor of 79 F, for 1,400
faet In thls particular altitudinsl range is quite useful
in the determination of general temperature trends on
Hitouer Ridge. The minimum temperature recorded at
¥lsscula during the past 56 years was -280 F,, whereas
the minimum for 1947 was -89 F. recorded on January 3.
The Missoulas maximum during the same &6 ysar period was

105° ¥, while the 1947 maximum was 98° on July 14,



The greater portlon of western Montana mouﬁtain
masses support from sparse to heavy stands of coniferous
timber, from the edges of the major valleys to the summits
of &1l but the hipgher mountains and those whoase rocky
summits do not hold sufflcient soll to support trees,
31though~legging operastions, and foreat filres have affected
conslderable areas, éctuallyvmany of these tracts support
greater vertebrate populations than do adjacent virpgln
timber stands.,

Descriptions of prinecipal study areas., The majority

of the field work for this study was done in four princiw-
pal aress within ressonable driving distanee of Missoula,
‘Montana, A genaral description of eash of these areas
foilﬁws 4

1, #Hitouer Ridge extends in a northeasterly direc-
tion from the valley of the Clark's Fork River at a polnt
{3,250 feet) about 5 miles east of Missoula, to the summit
of Harshall Mountain (7,000 feet). Marshall Creek flow-
Ing from northeast to southweat into the Clark's Pork
River is just northwest of MMiltouer Ridpge, whereas ¥itouer
Gulch, with its smaller stream, flowing roughly psrallel
to Marshall Creek drains the southwest faocing slope of
¥Mitouer Rldgs.

The top of the ridge from 4,000 fest to 4,800 fest,
which represents a linear distance of about 1,200 yards,
end that portion of the southeast facling slope below this
portion of the ridpe, down to 4,000 feet comprised the



100 ' 1

90

Degrees Above Zero Fahrenheit

Jan . Feb Mor Apr May  Jun Jul Aug Sep Oct Nov Dec
SS year average ({892 -1946) — 1947

FIGURE I. Approximate mean maximum, mean monthly, and mean minimum tempera-
tures by months at about 4,600 feet near Missoula, Montana. Derived by
"application of o 7 degree correction factor to records of the U.S. Wea-

ther Bureou Station at Missoula (3,200 feet).
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most important singsle ares under observatlon (Uigure 12).
Tn 1910 this zlope and the facling slope across Mitover
fuleh wsre burned in a major forest fire. In 1947 tho
araa supported scatleored clurmps of two age groups of Pone
derosga Pine and Douglaas Filir. There were'mature trees of
both species which had survived the 1910 flre and clumps
of predomrinately young Douglas Fir whioh.had gTOWﬂ sinoce
1210. The slope is approximately 30 degreces from the
hbrizontal, and exhlibits a few limegtone outcroppingsg.

2. . The Pattee Canyon area includes such landmarks
as Mount Sentinal, University Mountaln, and Pattée Point.
The area is bounded on the north by the Clark's Fork
River valley; on the wast by.the Bitterroot River valley,
on the east by Deer and Bear Creeks, and on the south by
M1llsr Creoek. Including aspproximately 28 square miles,
elevations range fiom 3,200 feet on the Montana State
Universﬂty campus to slightly more than 6,000 feet on the
summit of Pattee Point.

Lower south and west slopes varlably support grass=
lands and open stands of Pondsrosa Pine., Areas above
‘4,800 feet support stands of Douglas Fir and Ponderosa
Pine. lﬁorth and east slopes are characteriatieally covered
with heavy stands of Dougles Fir a&nd Larch from the
bottoms of the various drainages to the tops of the ridges.

3. The Rattlesnake Creek area lles in the foothills

of the Mission Mountain Range. Elevations range from
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about 4,000 feet on the lower portlion of Rattlesnake
Creek to about 8,000 feet on the summit of Stuart Peak,
There are-numaréua small lakes I1n the upper tributary
valleys, ranging from &,BC0 to 7,000 feet Iin surface
elevation, This area 1s not penetrated by roasds end has
not been subject to logging except for some of the slopea
on lower Rattlesnake Creek.

Nearly all important forest tree species are repre~
sented, with Douglas Fir, Ponderosa Pine, Alpine Fir,
White-Barked Pine, Engleman Spruce, and Iarch asmong the
‘most abundants. Their distribution appears dependent upon
elevation and exposurs (Figure 20).

4, The Bitterroot Mountalns of Montana extend from
Just southwest of Miasoulea, south along the Montans«~Ideho
atate boundary for more than 100 miles. That portien of
thé range with drainage into the Biltterrocot River, and
north of Hamilton, Montana, was viasited on many occasions,
Elevations in thls area range from 5,200«5,506 feet in
the Bitterroot valley to 9,540 feet at the summit of St.
Joseph's Peak, Another dozen peaks in thls 40 mlls pore
tion of the range rise above 9,000 feet. A subatantial
portion of the area, especielly In toward the state line
is Hudsonlan and Alpine in character, with many asreas well
above the tlimber line, Vegetatlon types probably include
neerly all lmportant species found in central western
Montana. Snow may remain in high protected spots throughe

out the euntire year.
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GENERAL HABITS

The flrst recorded 6bservation of Clark's Wutcracker
appears in the journals of the Lewis and Clark Expedltion
of 1804~06, under date of August 22, 1805 (Thwaites,
1908)#%#. Davis and Stevenson {1934) in making a study
of the lewis and Clark Expedition jJjournals place this
firast recorded obgervation as on the Honfana side of
the Bltterrocot Mountalns, near the head of what is now
known as the Beaverheasd River. They have further deter-
mined thet the ${ype specimen collected on May 28, 1806,
was obtalned ebout two milez north of Kamlah, Idaho
County, Idaho. _

Habitat relations. Ecological factors limiting

Clark's Wutecracker are not clezr, In various parts of
the Ilocky Mountaln area they are reported as occurring

in nearly all types of mountainogs conifer hablitats.

Bent (1946) writes: ™The nutcracker is & mountaln biraq,
ranging from 3,000 feet up to 12,000 or even 13,000 feet,
according to latitude and seasonj 1ts breedling range seems
to be mainly between G,000 and 8,000 feet, or from the
lower limit of the coniferous forest up to timber line®.
Saunders (1921) writing of Clark's Nutecracker diairibution

in ¥ontana states that it 1s: "An abundant permanent

4Al11 references are credited to the author and are dated
in the body of the thesls., An alphabetical listing of
literature cited appears et the end of the thesis.,
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resident of the mountains throughout the western half of
the state, ranging eastward to the easternmost mountain
~ ranges."

A survey of the 1literature indicates that Clark's
Futeracker shows a preference for higher elevations,
especially those areas supporting conifers which produce

large seeds (i.e. Pinus flexilus, Pinus albicaulis, etc.).

However the lower slevations forested with Plnus ggnderosa

and Pimis edulis are also reported to support large nut-

.crncker populations especially during the colder months
of the year. Durlng mcnthawof inssct abundance they sare
encountered out of otherwise normal habitats both above
the timber line and below the timber belts in the more
arid areas.

In vestern Montana, I have found Clark's Rutcracker
distribution apparently closely related to the occurrence

of the Ponderosa Pine (Pinus ponderosa), the White-Bark

Pine (Pinus slbieaulis), and the Douglas Fir (Faeudetsuga

taxifolla). Saunders (1921) writes: "Sinece white~barik

pine is s Hudsonlan zone tree, yellow pine [Pinus pondefosﬂ
a8 Trangition specles, and limber pine ranging from
Hudsonien down through Cansdian and into Transition, the
abundance of MNuterackers at varilous elevations in fall

and winter, varles wlﬁh the abundance of the aseeds of

these various specles.”
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Probebly the moet imvortant spocics of tree in the
ecology of Gl&fk'e Hutarécker in weetern lMontana, is the
Ponderosa Pine., There g;ees not only provide nect sites,
but alsoe produce aeads.lérge enough to be of some impor-
tance in the diet of the nutoracker, Foreet Service
Experiment Station teste eshow Ponderosa Pine seeds from
Idaho and weatern llontana forests s&verage about 10,000
fo the pound (Cunninghem et. &l., 1926},

The White-Bark Pine, found only at higher elevations
is aleo important as a prodaoerhof seeds readily taken
by nutorackers. The seeds of the Wﬁite~3axk Pine number
about 2,800 to the pound (Ven Dersal, 1939).

The Douglas Fir is utilized by the nuterscker for
neat sites, The fuact that it prolduces very smwll seads,

about 44,000 %o the pound (Cumingham et. &l., 1928) may

-aaoount for ite apparent unimportance as a gource of food,

Distribution end food supply. In western Liontana,

the Ponderosa Pine (Pinus ponderosa), whose seede are
probably importent in the dlet of nuterackers, produces
good eee&wﬁraps irregularly; on an avarage of about once
every 3 to 4 yeare (Curmingham et, e&l.,, 1928), In late
1946 and extending into early 1947, Ponderoces Pine sée&s
werse in good Bupply in the study aress &nd nuterackers
were common to abund&ﬁf;' However, from mid-1947 into
early 1948 very few seeds could be found, end nuteruckers
becume rare to apparently entirely abeent Prom most

areas whers they had been ocommon to abundant & ysar earliex.

~



Flgure 5 shows the numbers of nutcrackers observed psr
trall hour and per trall mlile during this period of
diminishing ?onderosa_?ina seed availabllity. The lows
ashown for January snd for May of 1947, sre not necessarily
Indicative of lowsr nutcracker populations in the aresa

a8 a whole, but rather due to faults in the samples
taken.. Even during seasons when nutcrackers méy be classed
as abundant in a region, their distribution is not homo-
genoua, More areazs visgited during January and May of
1947, elther did not aupport4ﬁapy nuterackers, or appeared
to be .entirely vold of the speclies.

That food plays a dominant role in the varyling dis-
tribution of Clark's Wuteracker, has been suggested by
several writers including Rust (1915). Pormosof (1933)
demonstrated well a earralaﬁibn,between invasions inte |
eastern and western Europe of the Siberian Miteracker

{Nucifraga caryocatactes macrorhynchus) and fluctuations

in the numbers of skins teken from the Squirrel {(Sciurus
vulgaris), showing that beth, though especlally the
nutceracker, were dependent upon the nuts of the “Siberian

Cedar“ {Pinus cembra sibirica). He cites references

which indlcate that this tree does not produceva-good
crop every year, but rather after a good crop year, fellow
several years with smaller crops, or with no crops at

all. Simllarly Kirikov (1937) points out in his English



1946 1947 1948

Dec | Jan | Feb [ Mar | Apr Moy]Jun Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb

10
9 Birdsper trail hour
————— - Birds per trail mile
8
7

Number of birds
»

o — H
' Birds 210 93 267 720 200 67 110 83 139 75 67 72 S7 33 59

Hours 23 47 57 102 32 34 20 44 60 53 57 45 42 47 45
Miles 26 47 56 90 36 4I 25 62 65 102 9i 98 S50 60 S5

Figure ,'Jﬂ Numbers of Clark's Nutcrackers observed (seen and/or heard) per trail hour
and per trail mile by months from December 1946 to February 1948.
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summary that Yuclifraga caryocastactes "in the European,

Siberian and Middle Aslistic parts of 1ts area inhabits
the fir and cedar forests during the ﬁesting period,
feeding on fir seeds and cedar nuts." (l.e. several
species of Pinus and Picea), He further states: %A
perlodicity of frult-bearing i1s pecullar to thesze conie
ferous species, on the fiuctuations of which the nmut-
crackers migrations chiefly depend, beginning with insig-
nificant displacements from regions with either bad crops
or no crops at all, to those with better crops and ending
in the birdst! migrations from Siberia to western Europe,
which fact, attracting great attentlion, took place when
poor crops of cedar nuts and fir seeds pcincided over a
vast ares of western Siberia and esstern Europe."”

A review of the American literature including more
than 50 individual references revesls that in certain
years invasions of Clark's Wutecrackers have taken place
Into sreas ocutslde of thelr usual ranges.

From the beginning of observatlons in October 1946,
through April 1947, far more yearlings were encountered
in the fleld than adults, These yearlings were usually
found In flocks of from 15 to 80 or more birds., Of 77
nutcrackers collected during these 7 months, 56 were
yearlings., Selectlve collecting was necessary in order
to obtaln the 21 adults, 1% of which were taken in Fsb-

ruary, March, and April, when breeding birds were being



23

sought. It i1s not thought that the dominance in numbers
of yearlings indicated a scarcity of adults. DBecause the
yearlings were flocked, they were more conspicuocus and
probably screened the more wary adulis. It i1z thought
that these adults occurred usually Iin palirs, or small
loose flocks In some areas, and perhaps were not even
pressent in other sreas where yearlings were sbundant,

‘ On the contrary, beginning on August 19, 1947, and
extending through April 20, 1948 the 101 nutcrackers
collected have beon adults, with the exceptlion of 1
juvenile collected on October 4, 1947. ¥o selective col--
lecting was done during this lester period due to the
scarclty of nutcrackers in thils region. It 18 possible
that some nof the 100 birde classed as adults were asdults
less than 2 years old, and indlstingulshable from older
birds by plumage characters.

From December 194¢, through July 1947, about 60 per=
cent of 8ll nutcrackers observed were known to be in
flocks numbering 11 or more birds. However, from August
1947, through February 1948, less than 4 percent (all in
Septaember 1947 ) of obssrved nutcrackers were known to be
in flocks of 11 or more birds, TI'lgure 4 shows the change
which occurred in the general pattern of flock sizes.

The composition of these flocks was determined to
be predominately yearling. Of 51 birds collected from
flocks of 11 or more nutcrackers, only 3 were found to be

adults, Two of these sdults, both males, appearsd to be
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actual members of the flocks, whereas the third, an ecdult
female, was collected in the midst of a flock of yearlings,
but was found to be a nesting bird (see page 42) and
possibly was not actually a part of the flock. The

emount of land area over which individuals of flocks of
vearling nutcrackers were found distributed during the
pericd from October 1946 through June 1947 veried consider-
ably. In most instances individusls of flocks of 25 or
more birds were broadcast over an area of from about &
acres to a squere mile, These Tlocks moved in a glven
direction apparently using the regular call to maintain
contact, Durling ¥asrch and April of 1947, a few ground
feedlng flocks were z2en in compact groups covering less
than an acre. These flocks, except for a few atrégglars,
moved forward partly by walking and partly by short flights
from the rear of the flock to the front.

By August 1947, these flocks were no longer found,
except for 1 flock of 12 birds seen in September (see
below). Nor were any flocks of more than 10 mutcrackers
obgserved until after March 1, 1948,

The following account describes what was probably a
migratory flight, or at least a movement of flocks over
greater distances than they are commonly seen to move.

At 0935 on September 4, 1947, at about 4200 feet
near the Blackfoot Hiver in Missoula County, a compact

flock of 12 nutcrackers was seen to fly over at about 500
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feet., They dissppeeared behind a ridge more than a mile
awaye. About 30 seconds later a similar flock numbsering
8 birds eppeared overhead and was watched with binoculars
for more than 1% miles before it too disappeared beyond the
same ridge, Thelr behavior was not characteristic of nut~
crackers flying from one feeding area to another. TFlight
was rapid, reguler, and sustained in a southeasterly
direction. Yo calls were heard from either of the flocks.
Similar though more extensive nutcracker flights were ob-
served by Webster (1947) in September of 1945, near Ogden,
Utah.

Altitudinal distribution. The habitats occupled by

Clark!s Wutcracker arse for the most pert located on the
slopes of the principel mountain ranges of western Rorth
America. Mutcerackers have been reported from Death Valley
(Gilman, 1936 and 1937) and from elevations in excess of
13,000 feet (Packard, 1935).

Seasonal altitudinal movements are reported by seversl
writers including Iincoln (1939}, but are not known to be
based upon quantitative data. Though my data are insuffi-
cient for definlte conecluslons, enough Information was
collected to indlicate a trend In altitudinal distridbution
in central western Montana {(Teble 1). A few weaknesses
In the sample taken, however, muat be enumerated. The
bulk of the data for slevations above 7,000 feet was col=-

leocted during July, August, and September of 1947,
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Populations observed through the end of June 1947 consisted
principally of yearlings, usually in flocks, whereas after
that month most nuteérackers were adults cobserved in singles
and palrs. Because most trips were of but one day's du-
ration, often consisting of an éscent up slope during the
morning, and a descent during the afternoon, daily ver-
tical movemenis may have affected the data materlally.
Bacause of the foregoing enmumerated weaknesses In the con-
sténcy of the altitudinal sample taken, it 1s not deemed

advisable to make a statistical analysis.

TABIE 1

ALTITUDINAL DISTRIBUTION OF CLARX'S
RUTCRACKER IN CENTRAL WESTERN MORTANA
FROM DECEMBER 194& THROUCH FWOVEMBER 1947.

Range in feet  HNumber of Rutcrackers Rutcrackers

above. sea hours of heard and/or heard and/or

. level Observation seean seen per hour
%,000-3,950 o2 | 198 2.15
4,000~4,950 248 | 1,063 4.29
| 5,600-5,950 126 340 2.70
6,000-6,950 S 115 1,62
7,000-7 ,950 - 30 96 3.20
§,000-8,350 18 52 2,97

9,000-9,950 2 2 1.00
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My observations, though by no means conclusive, lead
me to bsliseve that in the study sreas there_is a tendency
for most nutcrackers to range comparatively low during
late October, November and December, and to spend consld-
erable time in the higher mountaln areas durlng July,
August, and September.

During the winter of 1947+.48 frequent trips were made
to the lower east facing slopes of the Bitterroot Mountains,
between Florence and Victor, in Ravaelll County. These
slopes rise from the valley of the Bitterroot River at
5,200 to 3,00 feet to peeks from 9,000 to 9,840 feet.

The lower slopes between 4,000 and 5,000 feet, especially
thoae wilith southeasterly exposures are comparatively free
of sunow during most of the winter (Figure 19). 8Sizeble
populations of Elk and Fule Deer.winter there. It also
appears to be a favored winter range for nutecrackers. All
of 63 rutcrackers collected from this erea from October
1947 through February 1948 were adnlts. From October 2
until December 26, durlng 43 hours of observetion 129 nut-
créckefs were sean_anﬂ/or heard; an average of 3.0 per
hour. From Jamery 4 through February 14, when &3 hours
were spent in the area only 47 nutcrackers were observed;
an average of 0.9 birds per hour. However, from February
28 through March 20 (1948) 84 nutcrackers were observed

in 12 hours; an average of 7.0 birds per hour. Figure 2



gives a summary of numbers of nutcrackers encountered on
each of thess Bitterroot field trips.

During late QOctober, Wovember, and December. there
appeared to bs a concentration of resident adults in pseirs
on this winter rangse, wherseas during January and February
there was a tendency for these adults, still in pairs,
to be more dlspersed and to be more often encounteré@ at
highor elevations. During January and February what few
mitcrackers could be found were mostly on the south'facing
slopes of the principal canyons which penetrate lnto the
highest portions of the Bitterroot range. It is possible
that the disperaél may have been in part a movement of
palrs back inte the interior of the range to nesting areas.
Although specimens were collected from this area during
observations, I do not belleve that numbers of nutcr#ckers
or their distribution were materlally affected by the
collecting activities.

The situation was qulte different on February 28.
Though 5 specimens taken were all adults, most of the 22
mitcrackers seen on that date did not behave lilkte the
birds that had wintered there. Eight were seen in one
scattered flock, with no observed tendency toward palring.
One nale taken from a flock had gonads less than one tenth
the volume of those of a paired male taken the same day

In the same area whlle the latter was in actlive courtship.
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Voice. Clark's FKuteracker has a considerable variety
of.calls. These appear to vary with the season of the
year and with the stimulus which may provoke the call.

For purpcses of discussion elsewhere in this paper, des-
criptive names have been assigned to each call type. It
la felt that one famillar wlth the species will be able

to recognize these calls as they are here described. This
liasting of calls is not complete, but includes those calls
most commonly heard by this observer.

1. Regular call: Dsscribed variously as khaaa or

khraa (Peterson, 1941), chaar, char-r-r, chur-r-r, kra-a-a,

or kar-r-«r-r-ack (Bent, 1946), and kar'‘r?r'r (Bailey, 1918},

this harsh call 18 the most freguently uttered by both
gsexes and 18 heard during all months of the year. Having
considerable carrylng quality, 1t may be heard from a dis-
tancevér more than a mile. It is usually given in serles
of threes, but may be given only once, or may be glven

many times in succession, especlially if the bird i3 excited.
Juvenile birds use this call, though an 1mm§ture quality

is notlieeable in its squalling character.

2. Musical call: This call, similar in many respects
to the foregoing, is comparatively liquid and soft. Sound=-
ing much like a subdued regular call, 1ts carrying quality
is not great, I have heard 1t most often during the
spring monthas when adults use it during the courtship and
neasting periods. Both sexes of adult birds are known to

use this call.
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3. Shrill call: This high pitched and penetrating
screech, described by Dawson (1923) as meack, or mearrk, 1is
given by both males and females. Generally though not
always uttered during epparent excitement, this call may
be heard during all months of the yesr.

4. Sguelling call: This call uttered durlng perlods
of appareﬁt excitemoant 1s best desacribed as a squalling
prolongation of the regular call., It may be uttered by
either sex of nutcrackers of all eges durling any month of
the year.
| 5. Bullfrog call: Heard only from December to June,
this peculliar call, a comparatively slow rattle, socunding
much llke the croaking of a frog, 1s given by both sexes
ér adults and by at least yearling females. Although neo
yearling males are definitely known to have used this call,
it is probable that they too use it.

B+ Crackle and whistle call: The alternating crackles
and wheezing whistles are acarcely audible at 75 feet.

The bird while uttering this call doses considerable bowing
and neck stretching, in contrast to the more or less cone
ventional posture maintained when the other calls are
€lven. These notes have not yet been attributed to a
specific sex or age group. Heard on several occasions by
different birds during only March and April, it would ap-
pear that this call was asscciated with the nesting
period. |



7« Hunger call: Much like the hunger calls of young
crows, these agualling notes, similar in quality to %4"
above, are uttered by juvenile birda of both sexes during
the period of dependence after leaving the nest., Juvenlle
birds have been heard using this call aa late as August
10, 1947. Female nutcrackers use this csll during court=
ship.

8. Conversational squalling call: During the firat
foew days after the young of nest 1 had hatched, the adults,
when both were present; engaged in subdued musical sgual-
ling, similar in quallty to 2 above. This conversatione
like squalling could be heard up to only 40 to 50 feet from
its source,

9. Westling calls: Withln 24 hours after hatching,
the young of nest 1 bsegan “peéping“. This continued al-~
most constantly during the dayllight hours of the first
week. These "peeps™ uttered by the first two nestlings,
hatched about 24 hours eerllier, at a rate of about 35 per
minute, were scarcely audible 10 feet from the nest. They
continued during brooding. This "peeping” increased in
tempo when feeding was 1n progress. When the young wers
about a week old, the "peeping" was gradually replaced
by sGuealing, during feedings. The pltch of this squesal.
ing bacame lower and finally became the squalling charac-
teristic of the young blrd when being fed, and when enemy

recognition had become established.
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1C0. Trumpet call: Durlng March end April, the male
of nest 1 was heard to utter on several occaslons a shrill
"tin-horn" like call which had some qgualitiles of the re-
gular call. Few other nutcrackers were heard to use this
perticular volce.

The Clark's RNutcracker 1s, generally speaking, a noisy
bird, and 1s most easily located by its calls. 1In areas
where the birds are present in some numbers, thelr calls
may usually be heard throughout the daylight hours. De=-
pending ﬁpon their sctivity, however, individual birds
may go for hours without calling.

During 584 hours of cobservation on 99 different days
{not including nest site visits) while 714 trail miles
wore traveled on foot, during a twelve month period
(December 1946 through November 1947), 521 first contacts
wore made with nuterackera. Individual contacts varied
in duration from l or 2 seconds to 2 or 3 hours. Table
2 glvea a summary of the part played by volece in these
521 encounters. Some factors which affect such percent
values as are shown in Table 2 are terrain, cover, weather
conditions, presence of other animal 1ife, and the abllity

and experience of the observer,
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TABIE 2

WUTCRACKER COWTACTS FROM DECEMEER 1946
THROUGH NOVEKMBER 1947

Observations Percent
Toteal 521 100
Heard 441 85
Seen 518 | 61
First hesrd 370 71
First seen | 151 29
Heard only ' 203 29
Seen only 80 15
Heafﬁ & then seen 167 32

'Seen & then hesard - 71 14

Ruterackers feeding in trees use their volces in
farying degrees, whereas when feeding on the ground they
are almost élways silent. While extracting seeds from
Ponderosa Pine cones still attached to trees, the regular
call may be uttered frequently. Fly~catching muteracksra
are usually silent, but occasionally give both the regular
and shrill calls., On Mey 24, 1947, a scatteread flock of
about twenty nmutcerackera observed ly-catching near the
Rlackfoot River were watched for 850 mimutes. Though
scattered over an area of about 80 acres, all were within
eas8y hearing range. Only five times during this 50 minute
periocd (1550 to 1640) were calls heard, ‘Three birds
collected from this group all proved to be yearlings. I



have not heard s ground-feeding nutcracker give any call
wnile actually on the ground. However, at intervals they
mount nearby trees, rocks, or timber snags snd give any
of the regulsar, shrill, muslcal, or bullfrog calls,

When calls are uttered whlle the bird is in flight,
the regular call is usually used, When in sustained non-
undulating flight this regular call, if uttered at all,
1s generally given only once at & time rathexr than in
series. During undulating flighta from higher to lower
elevationa, however, the regular call may be given in
series of twos or threes near the bottom of each swoop.
In hovering flight when apparently excited by an anta~
gonlstic influence, the regular, muaical, shrill, squal=-
ling, and bullfrog calls may be uttered. The hunger
ealls of juvenliles or of females during courtship may be
given whether the bird 1s perched on some object, on the
ground, or in flight.

When stimulated by antagonistic elements, nmuterackers
may use the squalling cell. This call is heard most fre-
quently when they are in pursult of hawks or owla. Usually
the regular call 1s used while the nutcracker is 15 feet
or more away from the perched hawk or owl, but as the
nuteracker approaches closer 1t uses the squalling call.
Darling aerlal attacks againat flylng hawks, nutcrackers
have been heard glving the regular, shrill, bullfrog, and



squalling calls. Vhile defending the neat territory
against other nutcrackers, they use the squalling call
when attacking or when in close pursult., After driving
off such a trespasser, the dominant bird willl usually
take a prominant perch on the edge of its territory and
glve the regular and shrill calls several times;

There 1s considerable evidence that several of the
calls serve gs means of communicatlion between mutcrackers.
Flocks of from 10 to €0 nutcrackers scattered over areas
of from 10 acres to & square mile or more ln mixed coni-
Terous timber stands have been observed on many occasloens
moving consistently in one direction whlle feeding. These
flocks appear to use the regular and occasionally the
shrill calls to remain in contact. Alarm is volced and
responded to by use of the aqualling, shrill, Qnd regular
calls, especlally, 1t seemsa, when hawks or owls are the
subje ots of such alarm.

Paired adulis may use the rmusical call as a mesns of
cormunication. From October 1947 through February of 1948
moat nutcrackers'observad were paired., These palirs were
freguently dlscovered by their use of the musical call,

On occasions when one of such a palr had been collected,
the other bird would leave as the ahot was fired, but
would frequently. return to the area 1 or 2 minutes later

uttering the musical e¢all. In each auch instance when



both were collected, one was later sexed as a male and
the other as a female. Iyring the courtshlp activitles
observed in February, March, and April of 1947, the
masical call was used a&lmoat constantly by some pairs,

even by the bird carryling the sticke.



NESTING HABITS

-Courtship. Packard (1945) reports that in Rocky

Yountaln Netlonal Park in Colorado, Clark's Rutcrackers
begin courtship in January and continue into March. Be-
vyond this brief reference I have not found any other

reference relating to courtshlp of any form of Nucifraga.

Because there are no obvious plumage differences between
male and female nutcré&kers, some dlffliculty was encoun-
tered in the interpretation of courtship behavior, For
want of a better criterion, the slight sige dimorphism
between sexes was found useful,

Observations of nutcrackera durling October and Wovem-
ber of 1947 indicate that some pairs may already be palired
in October. In moat instances during those two months
birda were seen ln twos. Isolated pairs of adult blrds
were collected on four occasions during this pseriod and
in each case one was a male and the other a female.
Steinfatt (1944) seys thet outside of the breeding season

he has often seen palilrs of Nucifrega c. caryocatactes to-

gether and that it 1s increasingly evident that the species
i3 a permsnent resldent of Rominte Hiede and that indivi-
duals remaln permanently paired as for example do Kagples
and Ravens., Linsdale (192Z7) indicates that among American
Vegples, mated pairs tend to remaln together as long as

both birds live. Because Immature blrds were not present
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in the study aréas during the Tall of 1947, these obser~
vations were more easily made than had immatures been
present. These data indlcate that courtship by nut-
crackers as herse described may be a preliminary tolsuc-
cessful nesting by already established pairs which have
been mated for rive months and perhaps longer. |

Though courtghip was observed on several occcasions,
no constant pattern of behavior was evident. The descrip~
tions whieh follow are fragmentary and relate to different
pairs of birds Iin nearly every lnstence. These first
obaservations lndicate to me that any thorough understending
of Clark's Wutcracker courtship sctivity will require the
emassing of conslderable data from banded peirs of birds.

I observed undoudbted courtship behavior in February
of both 1947 and 1948, The iInitial observetions were
made sarly in the afternoon of February 25, 1947 on ths
southwest facing slope below Mitouer Ridge (see Figure 12).
The afternoon was partly cloudy with the temperature at
4400 feet recorded at 279 ¥, At 1345 I saw one nutoracksr
with a sfick in 1ts beak flying from tree to tres and
then to the snow«free ground below a Pondercsa Pine where
another nutcracker was standing. The muteracker with the
stick had been giving the soft muslical call quite regularly.
The first Wuteracker seen flew to a large Douglas Fiyr

nearby and broke off 8 or 10 dead twligs 1n fast succession
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dropping each one in turn. It then flew down to the ground
agaln without a stick. The second bird flew to a Ponderosa
Pine about 50 yaerds dlstent eand the first followed. At
1355 both birds left the pine, flew back to the ground
where the second bird was flrst seen, and then both flew
together up slope about 100 yards to a clump of 20 foot
Douglas Firs. At 1400 one of the nutcrackers with a

stick in its LI1l, and uttering the scft muslical call

flew to a Ponderosa Pine about 100 yards along the slope
from me. Three or four minutes later the second nuteracker
Joined the first and they together flew to a small clump
of 20 fool Ponderosa Pines about 40 yards below me. Both
birds were using the soft musicel note, and one bird still
carried a stick. A moment laster they flew together to

the top of a 2¢ foot Douglas Fir under which I had con-
cealed myself., From 1410 to 1415 no calls were heard,

but the socund of occaslonal wlng beats was sudidble over-
heads At 1415 both flew off sbout 75 yards where one
picked up a stick from the ground and returned to the tree
over my head, The second bird flew to 8 tree 50 yards
along the slope from me. The {lrst bird followed the
second callling softly still with its stick. A4t 1420 both
birds flew behind = Douglas Fir clump where one suddenly
gave the shrill call and they flew off together about

200 yarés up slope.
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Though this was the first instance of courtship ob-
served in 1947, such behavior probably begins early in
February or even in Jaunuery. On February 25, 1947 an
adult fomale was wounded and carried into tﬁe laboratory
where she 1laid &n egg on the morning of February 27,
Placed in &an incubator thies egg proved to be fertile,
This would indlcate that ezg-laying wae alroady in pro-
gress or was about to commenee. It mey be postulated in
this later instence that courtship must have dbegun at
least ag early as mid February to allow time for nest
gite seleetion and nest construction, before egg-laying.

On Merch 6th additional observatione were made at
6200 feet along one of the ridges radiating from Pattee
Point near the Junction of the Bitterroot and Clark's
Fork River valleys. The ridge running from ecst to wesat
is topped by Ponderosa Pine and Douglas Fir in scattered
oren growth, The north fecing slope of the ridge 1is
covered with a dense growth of Douglas Fir, wheress the
south facing slope holde an open stand of Ponderosa Pine.
The weather wes mos%tly olear with the temperature at the
time of the oveervations reading 25° F, Three inches %o
three feet of snow covered the ground.

At 1010 I heard and then sa> *hree nutorackers on
the open pine slope. One bird would start flying away

from time to time and snother would follow an instant



43

later., They would swing back to the same or an sdjacent
tree. The third bird 3id not enter into these activities
and o few minutes later disapneared from the area, From
1020 to 1030, eight flights wers mazde up & feeder ridge
and then baaks Flight was rapid &nd susfained in nature
for sbout 200 yards up the ridge about 50 feot adbove the
ground. They 414 not retura from fhe ninth £light, A
1036 I found the two birds up the ridge. 7They saw me too
and took positions on opposite sides of me and gave the
regular call ococasionally. At 1040 another pair of nut-
orackers appeared from the direction of Pattee rPoint, the
larger bird carrying & etick in ita beak. Between 1040
and 1050, nine flighta were made by this second pailr,

In each instence the smaller nutoracker left a perch in
repid flight and giving the regular osll loudly, flew

out over the Douglas Pirgeoverea slope from fﬁa ereet of
the ridge, The larger, with the stick in i1ts beak followed
_in equelly rapid flight but without calle sudible to the
observer, Both birds returned each time to the same tree.
whough'tha first vair remained asilent, twice one of them
(the same bird each time) joined in the last part of one
of these flights., At 1050, the first pailr left toward
Pattee Point and the second palr progesded on down the
ridge. Upon following the second pair, I found that the
larger bird eontinued earrying the stick nearly one~half mile
from the noint o0f the observations of 1040, Three addi-
tional flights like those deseribed above were obaserved
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before this palr too returned toward Pattee Point.

On e alope just below Marshall Ridge, similer in
charecter, and about four mlles from the ares wbere the
observations of February 25th were made on Mitouer Rildge,
a nutcracker was seen on March 13 to carry a stick in
short flights from tree to tree over a linear dilstance of
about 300 yarda, constantly calling softly. Another
nuteracker travellng in & roughly parallel direction did
not appear to respond. Both birds then disappeared over
the ridge. This occurred at 1500 at from 4700 to 4900
feot.,

About 200 yards from nest 1 on Mitouer Ridge on
April 8th, at 0700 one nutcracker was obaerved gathsring
bark fibers from the ground. This bird flsew into a shallow
draw and proceeded to Qove from pine to pine without
apparent destination. Two additlonal nutcrackers in the
immediate area pursued each other, the chaser and the
pursued changing several times during the following fif.
teen minutes. Each uttered the bullfrog note ocqasionaily.
The firat bird remained in the area during these chases
but did not join them. All three birds then worked out
of the draw and over a feeder ridge by 0735,

On April 8 at about 43800 feet at a distance of
about 400 yards from nest 1 a palr of adult nutcrackers
was under observation for about thirty minutes., The

smaller of the two, constantly squalling, followed the
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" larger from tree to tree and occasionally to the ground.
Finally in ths dead top of & Ponderosa Pine, the larger
approached and gppeared to feed the smaller crouching
bird. The feedling bird stood high and placed 1ts beak
woll down into the mouth of the smaller nuteracker several
times. The smaller dird then stopped its squalling and
the pair moved off along the ridge toward the north,

Again at 0945 on April 17th whlle in the blind at
nest 1 a performance such as that noted on the afternocon
of Aprll 8th was obaserved which inocluded five minutes of
begging and then an spparent feeding. This occurred partly
within the territory of the birds of nest 1, Both of
these nuterackers appeared to be adults. Thé male of
neat 1 flew at and drove ths two birds down slope Just
alfter the apparent faeding.

This begging and apparent feeding occurred after
nesting was well advanced. On April 24th, five days be-
fore the two young left the nest 1, the parent birds
engaged in simlilar behavior within their territory, though
I was unable to make out tﬁe roles taken by each birad.

At nest 1 both adults were ssen to crouch; droop their
wings, open thelr beasks, and occaslonally squall when they
had been brooding the young and the other of the pair would
arrive to feed the young. These actions would take place

usually on the edge of the nest. The female, was on one



46

occasion observed to actusally feed the male at the nest.
In all other Iinstances the begging tactlcs were apparently
ignored. This behavior was exhiblted at about half of

the feeding visits while contlinuous brooding was in effect.

The extent to which yearling nuterackers may exhlbit
courtship behavior i1s unknown, However, due to the under-
developed condltlon of their gonads, 1t ls felt that such
behavior would be the exception rather than the rule.
During March and April of 1947, flocks of birds numbering
from 20 to more than 60 nutcrackers each were sampled.

O0f 29 birds taken from such flocks, all were found to be
yearlings with under-developed gonads.,

HNesting territories and courtship areas do not appear
to necessarily have the seme limita, On March 6th, the
second pair (pege 43) ;antinued behavior indicative of
courtship nearly one-half mile from where they were first
observed making circult flights., ILikewise the begging-
feeding type of behavior was observed by a palr trespass-—
ing on the territory surrcunding nest 1 on April 17.

Negting territory, Observatlons of nesting Clark's

Wutocrackers on Kitouer Ridge Indlcated thap defense of
nesting territory was well developed Iin the male., I have
not been able to find any reference in the llterature to
territorial bshavior on the part of any specles of

Nucifraga,
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The territorial behavior of these nutcrackers did not
appear to conform to any of those general types suggested
by Yice {1943), but rather appeared to be similar, in
some respects at least, to the pattern desecribed by Davis
{(1941) for the kingbird. ¥ate selection and eourtship
occur before a territory is established. WNest material
may be gathered beyond the limita of the defended terri-
tory. Feeding occurs beyond territorliel 1limits., However,
defense of territory 1s principally intraspecific in the
case of Clark's Nuteracker rather than interspecific as
Davis found it for the kinghbird. |

Bscause territoriel conflicts observed gat nest 1 were
very aimilar, I have selected one from the 14th day of
incubation to describe in scome detell, On April 1 at 0938
I had been in the bliné for 98 minutes. The female had
been on the nest continuously during this time. Two nut-
crackers entered nest 1 territory and perched in the
upper portion of a dead topped pine sbout 50 feet eoast of
the nest tree. As they settled the male of nest 1 flew
from one of hls perches northwest of the nest to a high
stump 40 feat east of the nest tree. A moment later the
male flew up at one of the two trespassers. They seemed
to meet at the perch and thenm flutter together toward the
ground as they both aqualléd. Bafore reaching the ground
they separated. One took & perch on a stump 20 feet east
of the nest, while the other bird took a perch in the
thicket about 2C feet west of nest 1. During this time
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the third bird maintalned 1ts perch in the dead topped pine.
The bird east of the nest, apparently the male of nest 1,
uttered the shrill call and flew at the bird west of the
nest. A moment later the male of nest 1 appeared bselow

the blind chasing the intruder, half hopping and half fly=-
Ing to a point about thirty feet east of the neat where
both birds took wing. The male followed over the edge of
the slope giving the regulsar call. The third bird had

In the meantime disappeared. About 1 minute later the

male returned to one of his east boundary perches and gave

_ the regular call sbout ten times. Throughout these pro=~

ceedings which took about four minutes, the female on
neszt 1 remained alert,

In most instances at nest 1, the male was definitely
known to be the defender, whereas the female was not
knowingly observed to make any defense of the territory.
The female was not easily exclted, whereas the male was
constantly alert whille Incubating and reacted immediately
to many more cutslde Influences than did his mate.
Further observations will be necessary to determine how
typical or atypical thls variance 1ln behavior may be.

In the case of the palr of neat 2, both sexes were ob-
served to pursue a trespassing nutcracker during the
period before the female's (?) nest building behavior

pattern was complete (page 64).
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The territory around nest 1 defended by the male was
well deflned. Jeven territorial boundary perches {(Figure
5) were known established beyond which he would pursue
fntruders and to which he would return. This male would
usually return to the nearest boundasry perch and give the
regulsr call 10 or 12 times immedlately after each such
persult. He would then move to one of two perches north-
weat of the nest. The male nutcracker was usually silent
on his terrlitory except when he hed just been involved
in & dlspute.

Recognition of the éoice of the other member of the
pair was well demonstrated on several occasions, by both
the female and the male. The female, whlle lncubating
did not react to other nuterackers 1ln the territory un-
less her mate was actively in defense of territory end
using his voice. On the other hand, the male became very
alert, and turned in the direction of trespassing nute
crackers when they called, but did not actually leave the
nest while he was 1ncubating.or broodinge.

The territory surrounding nest 1 was at least 2.1
acres in arez &s enclosed withln the seven known boundary
perches observed ss limits of pursuit (Pigure 5). These
boundary perches varied from 33 to 89 yards ground dis~
tance from the nest tree and in most cases were the only

large trees between 25 and 100 yards of the nest tree in
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& given direction, Toward the northwest, where there were
severual apparently suitable perches the ground dilstances
o boundary perches were found to be 52 and 63 yards.

Included within the territory of nest 1 were sabout
15 treog more than 75 feot high, PFour of these were
Dougles Fire and the balance Pondeross Pinee, A olumg
of young Douglas Firs containing a few scatlered young
Ponderose Pines, about oné~quarter acre in area was
situated in the north central portion of the territory.
The neef was situvated on the south edge of this e¢lump in
a 26 foot Douglas FPir.

Nesting materiels going into the oonstruoction of
both nests L snd 2 came at least in part from ereas out-
gide of the territories known to be defended during the
later nesting stages., Meny of the Douglas Pir twigs of
nest 1 came from two partiaslly dead trees epproximately
40 ysards beyond territorial limite, while on April lst
the pair building nest 2 werse seen to orose & guleh 400
feet deep to secure twiga from the opposite facing slope
more than 600 ysrds from their nest site, Some of the
material going ihto nest 3 was oollected in that sector
Just north-northeast of, and less than 26 yerds from,
the territorial boundary of nest 1.

The adults of neet 1 secured food for themselves and
later for their brood almost entirely cutslde of their
nesting terrifory., This meant that during considerabdble
periode the incubdating or drooding bvird was alone in the



area. Yo territorlal defense was made durilng these periods.
It appeared that the femals was gone from the nest only.
long enough to feed. This left the male a considersble
amount‘of time vhen he was observed to perch on the northe-
waeat edge of his territory. He would leave this perch
to drive trespassing nutecrackers from the territory and
then return to the same or an adjacent perch, Though
definite data were not obtained, it 1s estimated that the
 male was on guard approximately one-half of the daylight
hours,

Trespass by the observer onto nest 1 territory was
not proteated unless one of the adults was fluahed'from'
the nest. 7The blind placed variously from 6 to 12 feet
from the nest was entered on all occaslons except once
without causing the incubating or brooding bird to lesave.
On this one occasion the male flushed while brooding.
When the jyoung were being weighéd, the female was
especially bold, coming within 10 feet of the observer on
ssveral occasions,

The general pattern of teffitbrial defense as obaerved
at nest 1 was much the same during both the incubation
and brooding~feeding peripds except that during the
brooding=-feeding period, the male made more frequent viasits
to the nest., Continuous observations were not made at
the neat from the 6th day to the 1l0th day of the brooding-
feedling pericd. However, on ths llth day both parents



‘wore kﬁown gone ffcm the ﬁeét for intervals up to 99
minutes. Whether or not both parents were absent from the
territory simultaneously from the llth day onward for any
length of time was not determined.

Other species of passerine birdas were tolerated within
the territorlial limits of nest 1 without known exception.
The following species were observed within 30 yards of the

nest while the blind was in operatlon:

Steller's Jay C anocitta steller}
Amerlcan Magple pica
Black&scapped Chickadee ?enfho es atricaplllus
Mountain Chickadee Fentheates gambe
White-breasted Muthatch Sitta carolinensfs
gcd-brgazzég guthateh 8itta canadensls

yemy Ruthate ta aea
Robin Tardus mﬁ ratorius
Mountain Blueblird STalla currucoldes

Golden~Crowned Kinglet Re qus saEraga
Cassin's Purple Finch Uargoaaeus cassini

Red Crosshill i 4 Xia curvirostra
Junco Junco (&pe)

No nest of other birds were found within the territory
of nest 1, although a Jﬁnco was constantly in the srea and
on two occaaiﬁns~vas observed to use the top of the bling,
when it was eight feet from the nest, as a psrch while
ginging.

Both the Halry Woodpecker (Dendrocopos villosus) and

the Red-Shafted Fllcker {Colaptes cafer) were freguently

in the area. Both the male and the female would become
alert when A flicker would give its kee-yer note within
50 or 75 yards of nest 1, but in no instance was a pursuit

of a Ilicker noted. The Halry Woodpecker was apparently



ignored, as was Rlchardson's Grouse (Dendragapus obscurus

richardsonl) seen on several occasions in the Douglas Flir

thicket within BEC feet of the nest.

The presence of a Red-Tailled Hawk (Buteo jemaicensis)

approximately 300 yards from nest 1 was sufficlent in one
instance to cause the male to lsave his territory and
attack in compeny wlth thé nutcrackers from west 2. This
| was during the period of incubatlion at nest 1 and the
bullding of nest 2., The pursuing nutcrackers usually
kept above the hawk and made diving attacks at 1ts back,
‘causlng 1t to swerve to the slde as if to avold belng
atruck, In the other e¢ases, however, the male remalned
at one of his territorial boundary perches snd gave the
resular call in aﬁ exc%ted manner while the other two
miterackors (of nest 2) gave chase to the hawk giving
regular and bullfrog calls. The female, incubating on
nest 1, became very alert during these conflicts, The
Red-Tailed Hawk was nct ohserved within one-half mile of
elther of nests 1 or 2 after the first week in April.
On April 1, when a Pygmy Owli {(Glaucidium gnoma) was

heard about 2 yards west of nest 1, the incubating female

turned her head in the direction from vhich the calls

came. She remained alert Auring the next one and one-~half

minutes turning back only when the owl had stopped calling.
Wo reactions were observed on the part of the nmut-

crackers on two occasions when Mule Deer (0Odocolleus hemionus)




ware observed within 25 yards of nest l. On several
occasions, however, the adults at nest 1 became alert
while incubating, when a Chipmunk (Eutamisa), which oeccu-
pled an o0ld stump less than 10 yards from the nest tree,
would chatter., %o other mammals were observed within

territorial limits.

The nest bullding perlod., Clark's Wutcracker may

begin nesting very emrly in the sesson, when weather
conditions in 1ts nesting areas are often severely cold,
and where snow usually persists far into the spring months.
Skinner (1916) reported that adbout "February 1, ét Fort
Yellowstone @fyoming] y elevation 6,300 feet above sea
level, the birds are meted and the buillding of the nest
begina®, He further reported that the egg= are lald bew-
tween February 28 and ¥arch 3 at Fort Yallowstone; though
somewhat later at higher elevations,

When the findings of Bendire (1895), Bowles (1908),
Bradbury (1917), Yunroc (1919), end Dixon (1934) are
examined, 1t is found that Clark's TWutcracker usually
baegins egg deposition in ¥arch. Bent (1946) gives the
following egg dates for Clark's Tutcracker: DBrilitish
Columbia, 11 records, March 9 to May 285; Callfornlia: 32
records, March 7 to April 21, and 16 records ¥March 24 to
Aprll 133 Colorsdo, 8 records, ¥arch £ to Aprll 163 and

Utsh, € records, ¥arch 23 to April 25. However, msny may



begin in late February or 1n April. The start of nest
bullding probably precedes the laylng of the firat egs by
& minimum of ¢ or 7 dayse.

¥ontana nesting records listed by Saunders (1921)
include: gathering nesting material {courtship?) at Trego
on TFebruary 26, 1916; a nearly completed nest in Worton
Culch, Silver Bow County, Mareh 14, 1510, which held its
first egg on March 18 and which held a total of & eggs;
and a nest contalning 2 "fully fledged" young in Charcoal
Gulch, Silver Bow County on April 28, 1910. Saunders
further says: "Nesting begins very early, and the almost
Inpensetrable conditlon of thg mountains at thils season
has made the nest, in spite of the abundance of the bird,
a rare find. Since at }east some individuals breed in .
the Transition Zone, the nest 1s by no means so hard to
find as that of the Rocky Mountaln Jay, whlich is probably
always in Canadian or Hudsonlan.”

On Mitouer Ridge construction began on nest 1 about
Marech 10, and on nests 2 and 3 on April 1 and April 15
respectively. A female wounded on February 25 at 4,100
feet on Mitouer Ridge 1lald a fertils egg in the laboratory
on the morning of February 27. This female and her mate
probably began nest bullding on or before February 20.

The young mutcracker in nest 4 ln the Bitterroot ¥Mountains
appeared identical in age to the two surviving young in
nest 1 on April 27. It is probably that nest 4 was begun
on about March l0.. These data clearly indlcate that
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Clark¥s Wutcracker in western Montana, at elsvations between
4,000 and 4,800 faeet above sea levse)l, may begin nesting
at laast as early as Fedruary 20 and at least as late as
Anril 15, There 1s no evidence to indicate thaf a second
brood may be attempted after tlie successful rearing of
ong brood.

Steinfatt (1944) found in Rominte Heide (Eaat Prussia
in Europe) that the Thlck-Bllled Nutecracker (Nucifraga c.

caryocatactes) bagan nesting in 1935 in the first part

or mlddle of liarch, and in 1943, early in March. M. and

H., Bartels (1929) found this same race of bird neéting in

the Swise Alps in March, finding an incemplete clutch (2

of later 4 eggs) on March 22; 1929, Other nests reported

by the Bartels that year were found, one on March 23

with two eggs, and one on March 28 containing four eggsa.
Crote: (1947) reported the testes of the male Thin-

Billed Matcracker (MWuclfrapgae caryocatactes macrorhynchos)

of extreme northeastern Furopean Russia and much of Slberisa,
reaéh their maximum size of Smm at the end of March, that
they return to about Jmm in the mlddle of April, and
maintain & minirum of 1.8 to Z2mm during the summer and
falls, This would suggest March breeding for this race as
well,

Early nesting 1a thus aseen a common characteristlic
of behavior for at least two specles (three sub-spscies)

of the genus Nucilfrara. In Europe and Asla, as well as
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in Yorth America, thls early nesting has been at least
partially responsible for the paucity of information re-
garding the nesting of members of this genus.

Four occupied nutcracker nests were found durlng March
and April of 194%7. Each nest was situated in a different
type of location. The first three were found in an early
stage of building, while the fourth was located on the
day the one young left the nest,

Yest 1, 4,600 feet, was found March 11th on a south-
east facing slope near the crest of ﬁitouer Ridge. It
was placed next to the sast face of the maln trunk of a
25 foot Douglas Fir, 12 feet above the ground. The nest
tree protruded into a small clearing surrocunded on all
8ldes except the east by trees simllar in ege and size
to the nest tree (Figures &, 9, 12, and 13].

Heat 2, 4,200 feet, found April lst was located 417
yards down slope from negst 1 near the end of a heavily
foliaged branch of a lone 2% foot Douglas Fir. Tha.neat
was about four fest from the trunk of the tree and six
feet above the ground when meésurad from lmmedlately
under the nest (Figures 5§, 12, and 16).

Nest 3, 4,700 feet, found on April 15th, 144 yards
northwest of nest 1 was placed in the tangled terminal
portion of a south lateral branch about 80 feet up in
a 125 foot Ponderosa Pine. The nest, twenty feet out

from the main trunk of the tree could bs seen from the
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ground when the exact location was known (Figures 5, 12,
and 18).

Neat 4, 4,300 feet, was found April 27th on a rela-
tively open Ponderosa Pine and Douglas Fir southeast facing
alope of the Bitterroot Mountaln Range near Florence,
¥ontana. Placed four feet from the trunk on a south hori-
zontal 1imb, the neat was 25 feet up in & 50 foot Ponderosa
Pine. The nest was visible from the ground (Figure 19).

Five additional nests, thought to be 0ld nests of
Clark?s Hutcrackers were found during the nesting season.
Thelr positions were similar to those noted above, except
that one was on a west facing slope.

All nests found were very similar in composition and
structure, except that the bowls of o0ld nests had lecst
their shape and were generally filled with fragments of
the lining. FNests 1 and 2 were measured esarly during the
incubation pericd and collected later for examination of
their component parts.

Measurements of nests 1 and 2 were very similar.
Outside diameters varled from 1l to 13 inches. Nest 1 was
about 7 inches deep and nest 2 sabout & lnches deep. The
inside measurements of the nest bowls were about 4 inches
acroes and 3 inches deep. The floor and outer walls of
nest 1 were composed of 247 counted dead twigs of the
Douglas Fir and 8 additional miscellaneous twigs from

deciduocus shrubs. The outer walls and thinner floor of
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nest 2 contained 193 dead Douglas Fir twigs. The diemeters
of the twigs varied from about one-sixteenth Inch to
slightly over three-sixteenths of an inch in diametsr.
Lengths ran up to about 12 inchea, with 8 or 9 inches be-~
Ing most common. The twigs of nest 1 averaged larger than
those of nest 2. The 255 twlgs of nest 1 welighed 256 grams
while the 1938 from nest 2 welghed 144 grams. The outer
portions of the bowls of each nest were compoasd princie
pally of rotten wood pulp, ihile the inner lining, varying
from 1} to 2 inches thick, was almost entirely dried grass
with a few strips of inner bark from the Douglas Pir,
Though nest 1 contained some minersal soll, nest 2 had m
mat of 501l about £ inch thick in the floor of the nest
between the wood pulp base and the finer grass lining.
This minerel soii was carried to the nest iIn damp pelleta
between one~quarter and three-eighths of an inch in dis-
meter. EBEight such pellets wers found on the incompleted
floor of nest 1 on March 15. _
Except for the mineral soll layer and differences
in the nest material source plants, these nests compared
well with Clark'!s Nuteracker nests described by Bendire
(1895) and Dixon (1934), and with a European Rutcracker
(Rucifraga c. caryocatactes) nest described by Steinfatt

(1944). Yo evidence of the landing platform described by

Pixon was found assoclated ylth.any of my nests.
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It was apparent that though both members of the pair
share the burden of nest building, the female did the dbulk
of the constructlion. It was noted that the two birds
carried to the nest site approximately equal smounts of
material. The female of each of nests 1 and 3 would re~
main at the nest and do considerable arranging'and adjust-
ing of material, whereas the male would leave the nest site
almost immediately for a nearby lookout pereh where he
would remain occasionally for from 30 to 90 seconds before
making another trip for material. This sex distinction
was based on my familiarity with the individual birds of
nest 1, and on an observed size difference between the
adults of nest 3. The femalelof nest 3 when collected
eight days after the nest bullding deata were taken weighed
" 121.9 grams and the collscted male, 150.5 grama.

¥Nest 1 was found during a heavy snowfall at 0940 on
¥arch 11. There were four to six inches of fresh snow
on the ground in addition to o0ld snow up to three feet
in depth within 20 feet of the nest tree {Figuraa g, 10,
11, and 13). One of the adults carrying a stick into the
nest tree disclosed the position of the nest. During a
total of 85 minutes of observed nest bullding activity,

40 minutea on March 11 (tempersture 320 F,), and 45
minutes on March 13 (temperature 33¢ ¥.), 44 individual
trips to the nest were made with nesting material. Thus

each bird made on the average one trip about every four
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minutes. Snow was falling throughout both periods of obser-
vation. Flve times (10 trips) the birds flew together
from the materlial area to the nest tree. Entrances into
ané exits from the nest tree were made in nearly every
posaslble direction by both nutcrackers. The aoft musicdl
note was occaslionally used by both birds especlally when
carrying sticks In thelr beaks. The male gave the regular
call from 3 to € times on each of the 4 or & times he
mounted a lookout perch between trlips. Once, upon my
approach to the nest, the female repeated the crackle-
whistle call & or 6 times before retreating intec the
Douglasz Pir thicket. The bullfrog and shrill calls were
uttered by both birds on several occasiona, eapediallj
when in the vicinity.of the material trees.

West 3 found on Aprll 15 at 1405, when the nutcrackers
were seen carryling nest bullding material, was under ob-
gervation that day for 75 minutez, during which time 51
trips wers made., In about 20 cases (40 trips) the two
birds flew in company with each other. Each bird thus
made a trip about once every 3 mimutes. The day was
moatly clear, with the temperature 50° F, in the nest
vicinity.

Sustained observations were not made at nest 2 found
on April 1 at 0725 {temperature 31° F,) when the two birds
wore seen to enter the naest tree each with a stick.

Whereas material for nests 1 and 3 was obtained within 128
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yards of the nest, material observed gathered for nest 2
came from a distance of more than 600 yards. Intervals
between arrivals at the nest were of necessity greater. On
the & or 6 trips observed, the two dirds kept in company,
both upon leaving the nest area and upon returning to the
nest tree.

Createst nest buiiﬁing sctivity was observed durling

the morning hours. Usually the nutcerackers could not be
' found in the vicinity of their nests durling the safternoon
until after egg laying had commenced.

I fesl confident that both nests 2 and 3 were dis-
covered on the day they were begun, whereas nest 1 was
probably found on the second day of construction. VYeast
2 conslsted of about 20 sticks at 0725 on April 1, end
was already a well shaped nest at 1820 that evening.

Nest 3 was 3o thin at 1405 on April 15 that the sky could
be seen thru the center of the nest from about 80 feet

. below., Xest 1 was less advanced at 1100 on March 11 than
nest 2 was at 1820 on its first day of construction.

Work on nests 1 and 2 continued until, but spparently
not including, the day before the first egg was deposited.
Because of the inaccessibility of nest 3 {Figure 15), the
palr was collected at 1450 on the elghth day after the
nest was begun. The female was incubatling at the time
and upon examinatlion showed 3 freshly ruptured follicles

in her ovary. Yo more ova were mature enough to rupture,
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end no egg was present 1n the oviduct, It may therefore
be concluded that three eggs had been lgid, the last on
or before the day of collection. Efforts to recover nest
3 were not successful, ESee Table 3 for a summary of nest

building time schedules,

TABIE 2
SUMMARY OF NEST CONSTRUCTION TIMES

Date Date const. Date Date First Construc-
Nest Found Began Completed Egg Iald tion Time

1 Mer. 11 (Mar, 10)1 ‘Mar. 17  kar. 19 8 days
2 apr. 1 Apr. 1 Apr. 5 Apr. 7 B days
3 Apr. 15 Apr. 15 (Apray 19)2 (Apr. 21F (5 days)2

l1--Judging from the rate of construction of nests
2 and 3 I feel that nest 1 was begun on March 10.

2--Based on 3 freshly ruptured folllicles in the

ovary of the female when collected at 1450 on
April 23, .

At 0910 on ¥arch 24, a paif of muterackers thought
fo be the same pair whlch on April 1 began construction
of neat 2 were discovered‘earrying stlcks to a Ponderosa
Pine 142 yards north-northeast of thelr later succesaful
nest (see broken "2" in Figure 5). These sticks were
'placed on an open crouch of a lateral branch about 10 feet
above the ground. Durling the week following March 24,
this palir carried material to this spot in conaiderable
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quantity. At no time were more than 10 or 12 sticks ob-
served at a time on this ecrouch, and ususlly only 2 or 3
remained in position (Pigure 17)s Though partially
cbscured by a fresh anowfall, there were alresdy several
hundred sticke present on the ground on March 24. Most of
these sticks were obviocusly freshly broken from larger
branches. By April 1, when nest 2 was begun, a plle of
more than 2,500 Douglsas Fi? twigs of the usuzl nuteracker
nest size had accumulated (Figure 18). A small amount
of fresh inner bark strips were alsoc present. A few twigs
werae also accumileted on a stump adbout 12 feet from_the
largzer plle of material,

During an hourt's observation on March 25 from 0900
to 1000 1t was clearly seen that though both blirds carried
material, only one took pains with stick arrangement.
This latter bird, appearing slightly smaller, was presumed
to be the female., Trips for sticks were always made to-
gether, Upon return to the "stick tree", one, presumadbly
the male,lvould leave his stick and quickly fly to &
lookout perech nearby. The other bird would then-apend 30
to 90 seconds arranging snd rearranging the 5 to 10 sticks
presant, As this bird would crouch and turn about in the
midst of the sticeks, as though shapling the nest, one or
more of the atlcks would usuaily fall to the pile below
the tree. Once when a stick fell, the bird dropped to
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the pile, picked up a stick and flew up to the nest site
with it and agaln went to arranging the masterial.

¥aterial was collected in draws on either side of the
"stick tree™, and also from the slope across Mitouer Creek
where material was later gathered for the successful nest
2. 0On one occasion the presumed male, on & return trip
with materisl, flew past the ®stlck tree" to a lookout
rerch where he dropped his stick.

A trespassing nutcracker was pursued by both members
of the pair in S or & cirecles sbout 80 to 100 yards in
dlameter in the vicinity of the "stick tree" before the
intrudsr in direct tlighi left the area. Flight was
silent, except for sbout once in each circult wﬁeh the
three would 4ip nesr the ground, come close together flut-
tering and fighting, when they would engage 1in considerable
squalling. This episode consumed about 5 mimutes.
Immediately after the third bird disappesred up toward
nast 1 they resumed gathering nesting material.

ice {1943) lists several instances where various
spaecies of birds have collected surpluses of nesting
material. MNone of these instances, however, qulite compare
with the above observations where there appeared to be
an inability to properly arrange materizle so that they

would remain in position.



Egp laying and incubation. Three eggs were depositead

in each of neats 1 sand 2, as well as probably in nest 3

(the latter based on freshly ruptured ovarisn follicles),
Bent (194¢) states that "Clark's nutcracker lays, apparently
“usually, two or three eggs, but often four and occasion-
ally as many as five or even six". According to Vogel

(1873) the Thick-~Billed Wutcracksr of Hurope (Wucifragsa

cs caryocatactes LINWAEUS) lays 3 or 4 eggs. Of & nests

he obaserved, five held four eggs sach and one held three
egss.,

It 1s generally known that passerine birds usually
lay one egg in the morning of each day until the cluteh
1s completed. Accordingly the intervals between deposie
tions are usually about 24 hours. Miller (1931l) found
that the intervals between laylngs for the Shrike (Lanius

ludovicisnus)}, are approximately 24 hours long with deposie

tion usually before 0800 or 0900, He further states,
however, that he found intervals of 2¢ to 28 hours in one
clutch, with some of the eggs deposited, as near as
could be determined, in the late afternoon. ¥Yice (1937)

found for thé Song Sparrow (Melospiza melodia) thet:

"Egzs are laid in the early morning of succeeding days."
In nest 1 egg A was lsid between 1300 on March 17
and 1435 on March 19, egg E between 1000 on March 20 and
CB5E on March 21, and egg C between 0925 and 1850 on
March 21. Each egg was marked with ink for identification
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as soon a3 1t was found mfter deposition., Inspection of
these data plotted in Flgure € revesls that aince egg C
was laid between 0925 and 1850 on March 21, that egz B
rmst have been deposited between 1000 and probsgbly 1800
on March 20 to allcow 24 hours between layings, DLecause
it 1s not likely that egg A was lald more than 3C houra
before egg B, and because it 13 known that the egg was
lald before 1435 on March 19, 1t is probable that egg

A was lald batwsen 0700 and 1435 on March 19,

Similarly in nest 2 egg D was deposited between 1700
on Aprlil 6 and 1835 on April 7, egg L betwsen 0700 and
1700 on April 8, and egg I between 1700 on Aprll 8 and
1845 on'April 9. Agaln reference to Figure & discloses
that the eggs of nest 2 were probably lald during the
daylight hours oun each of April 7, April 8, and Aprii Q.

Because each egg was marked 1t was pogaible to note
the changes 1n positions of individual eggs as well as
the eggs 1In relation to sach other. On each of the 14
vislts made to nest 1 during incubatlon it was noted that
the eggs had beon turned and otherwlse moved slnce the
previous inspectlion, Thoﬁgh I could not actually see
the Incubating birds turn the eggs, 1t 1s felt that deep
probling with their beaks into tﬁe ining of the nest
served at least in part to turn and shift the positlion
of' the eggse



Egg deposition Nest |

March 17 |  March 18 | March 19 | March 20 |  March 21
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®Hour of the day

Egg hatching Nest |
April 6 | Aprit 7 | Aprit 8
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} egg A
- xegp B
Xegg C
X = Exact hatching time

. Egg deposition Nest 2

Aprit 6 | aprit. 7 | Aprit 8 |  Aprit 9
4 8121620294 4 8 12162024 4 8 12 1620244 8 12 16 20
egg D ‘ ‘
1 | eggE

f==—=- egg F

Egg hatching Nest 2
April 26 |  April 27
4 8121620249 4 8 12 16 20

“%%

egg E
egg F._
®All 3 eggs pipped

fFigure 6. Egg deposition and hatching in Clark's Nutcracker nests | and 2 in
March and April of 1947, Lines () indicate time between
nest inspections when eggs were deposited or hatched. Brackets
(/~~—) Indicote probable deposition or hatching times.



70

For determination of length of incubation, the six
laying timeslabove are accepted as valid.

In nest 1 the times of hatching of eggs B and C are
known within the hour. When the nest was examined at 1855
on April 7 egg A had already hatched, the egg shell was
.gone from the nest and the aparse white down on nestling
A (from egg A) was dry. Because none of the three egga
was yot pipped at 1¢30 on April 6, egg A must not have
hatched until April 7. At the same time nestling B wasa
free of the larger polnted portion of the egg, though the
smaller broad portion was sti;l on its8 hesd. Egg C was
not yet pipped, nor was it pipped st 0740 the next day
(April 8). Continuous observations were made from the
blind on April 8, from 0740 to 1605. Starting at about
1100 that dey, the female was seen'and heard on aeveral
occasions to peck at something with a hard surface in the
neat. Upon flushing her at 1310 I found egg C slightly
pipped, end around the larger end of the egg 1in line with
the oute-pushing, a ring of in-pushings apparently pecked
there by the female. (The observation slit of the blind
was at this time located about & feet from the nest.)

The female returned to the nest within one minute after I
returned to the blind. At 1208 the female backed to the

edge of the nest and pecked at egg C for four minutes,

et the end of which time, nestling C had hatched. Imme«~
diately thereafter the femalé proceeded to breask off portions
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of the shell about one-eighth of an inch In diameter and
swallow them. She then settled back to brooding at 1516
without removing the shell from ths nest. The shells of
éggs B and C were removed from the nest and preserved
shortly after hatéhing.

On Aprll 26 at 1915 all thres eggs in nest 2 were
pipped. Egg D appeared té have a lasrger out-pushing than
eggs E and F. At 1910 the next day (April 27 all three
‘were_hatéhed, and the egg shells gone. '

Miller (1931) in speaking of the shrike (Lanlué)
states: "There is no evidence to indicate that eggs hateoh
at night but they may hatch at various hours of the day.

A day-nlght rhythm of general activity Is likely slready
in effect." Assuming that thils pattern probably holds
true for the nutcracker, egg A of nest 1 provbably hatched
Eetween Q700 and 1700 on April 7, whereas egg B 1s known
to have hatched just before 1855 on April 7 and egg C at
1512 on April 8, Because eggs D, E, and F of nest 2 were
only pipped at 193C (dusk) on April 26, 1tlis thought most
probable that all three hatched during the dsylight hours
prior to 1910 on April 27 when from the appearance of the
| young, they hed cbviously been hatched for at least one
or two hours.

An inspectlion of the data for nest 2 in Flgure &
clearly shows that though the eggs were deposited on three

successive days they hatched on the same day. Clark's
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TABLE 4

SUMMARY OF ATTENTIVEWESS AWD INATTENTIVEVWESS
DURING INCUBATION AT CLARK'S NUTCRACKER NEST 1.

Date April 1, 1947 April 3, 1947
y
Stage of incubation 14th day l1éth day
Time of day 0800 - 1800 0716 -~ 1730
Total hours and minutes 10 hours 10 hrs., 15 min.
Weather conditions o
Alr temperature : S
Beginming and end 31 - 39 32 - 38
. High and low 53 - 31 46 - 32
Hourly average - 43 40
- Wind velocity (est.) O to. 15 mepsh. 10 to 35 mep.he
Approximate sunshine 104 - 40%
Snow on ground st start O to 18 in 0 to 18 in,
Precipitation (¥ time) 20% rain & snow

15% snow

Attentive periods ~ both )

Total number
Periods in minutes

Percent of total time

- Inattentive periods =~ boﬁh

Total number
Periods in minutes

Porcent of total time

Attentive periods ~ female

Total number
Periods in minatas

Percent of totanl time

Attentive perlods -~ male
Total number

Perilods in minutes
Percent of total time

B . 6
(118), 69, 161 (30), 51, 194,
61, (190) 55, 272, (8)
. 99,89% 99,19%
4 5 |
OAOBQ 0;’25, 0025, 0»25' 2.50’
0.85, 0,08 1.50, 0,50
04114 | 0.81%
. 3 . 3
(118), 161, (30), 194, 272
(190) ‘
78.20% 80.65%
2 3
69, 61 51, 55, (8)
21.69% 18.54%

Periods in parentheses () were not completely clocked

due to the arrival or departure of the observer.

Ko In=-

terruption occurred except for the (8) minute period
interrupted at 1730 on April 3 when the male flushed from
the nest as I left the blind. '
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Muteracker begins incubatlon immedlately as the first egg
i1s laild and continues with more than 99 percent attentive-
nesa (see below) until the eggs are hatched. It is thus
clearly shown that the two earlier eggs lald in nest 2
had longer incubation periods than the third. Eggs A and
B of nest 1 hatched on the same day though deposited at
least 24 hours apart. Although hatching of egg C was ob-
viously not normal, 1t had‘an incubation pericd one day
gshorter than egg A.

Bendire (1895) gave the period of incubation for
Clark's Wutcracker as nearly as he could judge as about
16 or 17 days. Skinner (191¢, however, gives the incuba-
tion perilod as 22 days. The incubation periods of the six
marked eggs 1in nests 1 and 2 were found to fall betwaen
those reported by Bendire and Skinnser. According to Vogel
(1873) eggs of Nucifrags o. caryocatactes are hatched be-

tween 17 and 19 days after the beginning of inocubatlion.
However, as M. aﬁd H. Bartels {1929) point out, Vogel
assumed that incubation did not begin until the clutch was
complete. The Bertels found that incubation was in Pro=-
gress before the third egg of a four egg clutch was
deposited in the nest.
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TARIE ©

IWCUTASTION PERIODS OF SIX CLARK'S
WUTCRACKER EGGS FROM NESTS 1 AWD 2 1IN 1947

lest Ege Date lLsalg Date Hatched Days Incubated

1 A ¥arch 19 April %7 19

1 B March 20 April % 18

1 C ¥arch 21 April 8 18

2 D April 7 April 27 20

g E April ) Lpril 27 18
F

April © April 27 13

An Inspection of Table § supggests that a stated
average lncubation period for eggs of thils species would
have 1little value, whereas averages for first eggs, second
ercs, third eggs, etc. mipght have some significance when
sufficient carefully derived data are avallable., Is it
rpossible that fourth and fifth eggs In a Clark's Nutcracker
clutch of five ergs have shorter Iincubation periods than
the third egg? Does predepository embryonic development
account for the shorter external incubstlion perlods of
later eggs lald?

Thet both sexes share in the incubation of the eggs
of Clarkt!s Muatcracker was reported by Skinner (12916).

Dixon (1934) savs: YApparently the female does mast of

the incubation of the ergs, for we noticed in two instances
that the sitting bird was fed upon the nest." Avallable
information, though nnt conclusgive, indicates that the
femala Thick-Billed Wutcracker of Europe does all the in-

enbating while being fed by the male (Vorel 1895).



ngnty and one~guarter hours in two periods were spent
observing from the blind st nest 1 in 194%. Beginning at
0800 on April 1, the 14tk dey of incubstion, ten continuous
hours were spent in the bhlind. On Aprill 3, the 1oth day
of incubsation, 10} continuous hours were spent In the
blind, from 0715 to 1730 (see Figure 7 and Table 4).

On both days the female was incubating when the blind
was entered (Figure 14). She responded to my presence
within 8lx to elght feet of the nest by opening her besk,
elosing 1t irmmediately as I dlsappeared inside the blind.
So far as I could determine, both the female and the male
not only completely ignored the blind, but also the oc-
casional noises I could not prevent ﬁhile shifting poai-
tion in order to remain alert. Wwhen I left the blind at
1800 on April 1, the female again opened her beak, but
did not flush from the nest. . On the contrary, when I
left the blind et 1730 on Aprll &, the incubating male
first opened his béak, as my head protruded from the blind,
and then flushed as I emerged completely. These incom-
pletely clocked perlods are enclosed iIn parentheses in
Table 4.

As used In this paper, attentlve periods represent
quantities of time spent on the nest by one or the other
or both of the adultsa, as speclified, whether they were
incubating, brooding, or otherwise employed. The short

perlods (totaling lesa than 10 minutes) when both adulta
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Figure 7. Clark's Nutcracker attentiveness and inattentiveness during the incuba-
tion and altricial periods ot nest | on Mitouer Ridge in April 1947
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were present at the nest simulteneously during feedinge
ara not durlicated in the duts vresentatiocn., Inatlentive
poriods =zllternate with at%entive periods as specified.

Attentiveness of the sexes together was found to bhe
99.29%7 on April 1 and 99.177 on April 7 or 99.5$ﬁ of the
201 deylight hours on the two dates. Yo attempt will be
made here to compare results for the two days, beceuse
conditicong which might have affected the data sppoearsd
vory simillar, Of thils total of 99,8537 attentiveness
(both dates) the female was attentive 79.44% and the male
20,097 of the time. There was less than % of 1¥ complete
inattentiveness at nest 1 during the entire 20} hours.

Disregarding interrupted periods of attentiveness,
those in parantheses in Tgble 4, 14 hours and 23 minutes
in daylight attentive perliods of both sexes are available
for inapection. The female incubated 161, 194, and 272
minutes for en average of 209 minutes. The male Incubated
69, ¢l, 81, and 55 minutes for an everage of HQ minutes.
Thus 1t may be seen that the female incubated on the
average betwsan thres aﬁd four times longer thén the male
éuring the fourteen hours aend twenty~three minutes, Nore
preclee statistliczl treatment 1ls not deemed adviasbhle
untll more data ere availabhle. Which sex incubsted st
night remains to be determined.

As was gsen In the previous section, one or the other

of the pair of nest 1 was almost constantly attentive at
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the nest. From the time that nest 1 was completed, untll
the first two eggs had hatched, the adults were not seen
together on the nest. ITnecubatlion chianges were usually
made apparently on signal by the of{f-nest partner ss it
approached through the TDouglas Fir clump. The epgs were
left uncovered for from 0,08 to 2.8 minutes during these
changes (see Table 4). It took 2.5 minutes to complete
one transfer in dutlies because Jjust ag the female left
the ne=t on the usual exchange of calls, the male became
involved In a short territoriasl conflict with a tres-
passing nuteracker. Ile then ecame to the ﬁest, where he
remained unusually alert for the next 3.5 minutes, though
no more nuterackers were heard during the five minutes
after his arrival,

Five different calls were used by the sdults while
making nine incubation duty changes. The,absaht partner
in each instance, except pessibly one, seemed to provide
the chenge of duty stimulus by approaching the nest tree
from a westerly dlrection through the Douglas Fir ¢lump
usually uttering 8 call. The ﬁale, while making fivé
approaches used the regular call twice, the musical call
once, and was eilent twice, whereas the female while
making four approaches uttered the musiecal cazll twice,
the bullfrog call onece, and was silent once. Upon beling
relieved four times, the male gave the regulsr call twice,

the trumpet call once, and was silent once, while the



female upon being rellieved five times ubttered the wmusical
cell twice, a muffled repular cell once, the Tvullfrog
call once, anéd a weak whining 1like ¢sll once. In asch
instance the calls wers uttéred, they wéres repsated Irom
one to seven times. In one instance the female after
four hours and 32 minutes of constant incubation rendered
the rmslicel call six times 1ln succession end was snswered
by the male some distance west of the elump giving the
regular call four or five times. She then left the nest
and the male éppeared thirty seconds later, geve the
regular call twice; and lmmediately settled on the nest.

On three different occasions the femals, after having
been on the nest for more than two hours (149, 180, and
260 minutes) without relief seemed to call to her mate.
In each such Iinstance the male was in the territory and
was using his velce, She used the musical call each time
(12, 4, eand & times respectively), but apparently did not
get the desired response for she remalned on tha nesta
It may be noted that twice this happened twelve minutes
before she was relleved and the other time fourteen minutes
befors the male mssumed incubation dutles, after, In each
case, anothoer exchange of calls immedlately prior to each
change. .

The obvious cooperatlion between the sexes in making
incubatlion shlft changes as well ag the high proportion

(9.53L) of total attentiveness combine 4o indicate a



veliavior patbtern necessary to prevent chilling or even
freezing of the eygzs. The incubating bhird was not kinown
to leave the nest except upon contset with 1ts mate, or
upon my approach within sbout ten feet of hnim but the
Tfemale submitted to capture by hand on one occesion angd
wes frequently touched before zhe would leave the nest.
Nelther adult left the nest in d¢efense of territory,
though many nuterscker trespassers went unchallenged while
the male was Incubating or was absent from the nest terri-
torys. The male beceme very alert and would face In the
direction of the trespasser's calls, but the female 4id
not even eppear to notlce them unless her mate was
actively engaged In territorlal defense using his voice,
when she toc would bescome alert.

When the female was flushed from nest 1 she woulad
almost always return to and settle on the nest within
one or. two minutes. The male, however, did not return
to the nest after being flushed while I was yet in the

.nest vicinlty. At nest 2 where the individuals were natl
distinguishable when flushed, the nest was usually, hut
not always covered within two minutes after the observer
left the nest tree, It would appear that the bhird which
dld most of the incubating, pfobably the female, was .the
more "stable" bilrd of the palr of neat 2. The grester

"atebi ity of the femals of nest 1 was clearly indlcatoed.
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Approaches to and departures from the neat were
usually made over the same route lying west of the nest.
Upon leaving the nest they would hop from the rim to a
nearby limb, and then make 8 flying glids from the 12 foot
nest level to wlithin three or four feet of the ground at
which level they would maintain flight untll they were
at least thirty feet away from the nest, Approaches were
usually made at adbout six feet above the ground in
several short stages with stops in two or more trees within
thirty feet of the nest tree., The same convenlsnt branch
just below the nest was usaed for the approach as for de=-
parture, On one occasion the male left the east aide of
the tree upon relief by the female and immediately proceeded
to drive off a trespassling materacker.

In those behaviorisme generally aasociated with in-
cubating blrds, other than reactlions to outside influences
{(aee above), the sexes were much alike., During the 9&5
mimites that the female was observed incubating, she
shifted position {other than to leave the neat) 53 times,
or on the average, sbout once every 18 minutes, Similarly
during 244 minutes the male ahifted position 14 times,
for an aversge of about once every 17 minutes. These:
periods of restlessneszsa varied in duration from about five
seconda to several minutes and occurred at intervals of
from ona minute to sixty«two minmitea, Restlessness dld
not appear to be correlated with the amount of time the
bird had been incubating.
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Several actlvitiea mccounted, at least in part, for
these ghifts in position. The moat common procedure was
to raise up, back slightly toward the edge of the nest,
probe down into the nest among and around the eggs, and
then settle bhack moving from slide to side facing in the
seme or a 8lightly dAifferent direction, It was noted that
each time the relieving bird arrived at the nest its beak
was a glossy black, but efter the first probing into the
neat 1t came up Austy gray. It was obvious that each
bird actudlly probed into the lining of the nest, The
dusty beaks can be accounted for by the mud pellets found
in bowl of the nest during nest construction (pare 60).
In most of the rest of the cases the adult would pieen
1taelf, especlally its breast or sides during these posi-
tion ahifts, On a few occasions, a shift in position
took piace without other noted activities. Outsicde
Btimalations; namely, calls of other mutorackers, flickers,
chipmunks, or s Pygmy Owl cauzed the bird to become more
alert, but not shirft position, In some cases, in fact,
the incubating bird seemed to sink lower into the nest
as a result of outside stimulations,

On both mornings that observations were mede, the
female appeared to sleep, or at least attempt to sleep
while incubating, On April 1 from 0815 to 0838 sghe re-

mained very still with her eye toward me closed for several
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reriods of from ten to twelve seconds each., During the
rest of this twenty minutes this eye was elther half closed
or blinking et a rate of gbout thirty times a minute,
Between 1012 and 1016 on April 3 she kept her beak tucked
in the feathers of her left slde, except for two intervals
of from five to ten seconds each when strong gusts of
wind shook the nest tree violently. During the afternoon
of April 3 the female wasg observed yawning or gaping once
on each of two occaslons about an hour apart. The male
was not observed to fully relax during any of hls time
on the nest, |

During & snow squall at 0730 on April 3 the incubating
female was seen to snap at falling snow flakes ten or
twelve times. Though snow fell during ebout three of the
20} hours, this behavior was not otherwise observed.

Brooding and feeding. MNany characteristics of the

incubation rhythm aend of the incubation behavior pattern
of the pair of Clark's Wutcrackers of nest 1 were carried
over into the brooding and feeding period, Thls was
especially true of about the first week of this later
period. After thls first week the attentlveness of the
adults began to relax until they were seen at the nest
only for feedings and for the removal of fecal sacsa.
Observations were made from the blind on April 8, 11,
17, and 24, or the 2nd, 5th, 1llth, and 18th days of the
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altriclal period (see Table 6), Interrupted observations
were made on April 15 when motion plectures were taken of
the nest, young, and adults. Attentiveness through April
15, the 9th day of brooding wes nearly 100%Z. On April 17,
the 11th day of incubatlion, the female was flushed from
the nest after 25 minutes of brooding (0825) to make a
check on the young. The blind had on this dete been moved
such that the aperturs was but four feet from the nest.
The female did not return to continuawprooding but did
return twice before 1100 for feedings, The male was
present in the territory st least part of the three hours
that day, being quite amctive in defense of his territory,
but he did not come to the nest during the time that ob-
servations were in pfogress. Feeling that the blind was
perhaps too close to the nest, I moved it back to six
feet and discontinued observations for that day. When I
returned three hours leter to welgh the young, nelther
adult waa on the nest. On the 13th day of the altriclial
period at 1580, the female was flushed prior to weighing
the young. The neal was not visited on the 14th day but
beginning with the 15th day nelther adult was observed

to remain at the neast other than the few minutes required
for feeding and nest clesning. On Aprill 24th; the 18th
day, the sdults were not at the nest from 0200 to 1600

except at feedings, and then never there simultaneocusly,.



SUMMARY OF ATTENTIVENESS AND INATTENTIVERESS DURING

BROODING AT CIARK'S NUTCRACKER REST 1

Déte

Aprll 24, 1047

April 8, 1947 April 11, 1947 Aprll 17, 1947
Stage of brooding 2nd day 5th day 11th day 18th day
Time of day 0745 - 1545 0650 ~ 1130 0800 « 1100 0800 - 1600
Total hours and minutes 8 hours 4 hours. 40 min. 3 hours 7 hours
- Weather conditions » :

Alr temperature _
Beginning and end Thermometer . 28 « 39 40 - 52 37 - 40
High and low accidentally 39 - 28 2 - 40 851 = 37
Hourly aversge broken 33 46 42

Viind valocity (Osti) 0 to 10 e Dahle 5 to 10 m.p;h.- 0 to 8 ~mupo~hr~ 0 to 15 m;p»h.

Approximate ¥ sunshine 75% 5% : 509 30%

Snow on ground at start 0 to 12 in. - % to 10 in. 0 to 8 In. 0 to 5 in.

Precipitation {€-time) None | 154 snow Yone 20% snow & rain

Attentive periods - both
Total number _ 9 5 3 < 6
Pericds in mimtes (21), 25, 43, %7, (3), 87, 58, (¢5), 1, 2 1, 1,.1, 3,
158, z?,_ls)ao 121, (1) | 1,71
20, (& '
Percent of total time 99.964 99,88 15, 56% 1,19
Inattsntive perliods = both '
Total number 1 1 3 7
Periods in minutes 0.17 0.33 40, 99, (13) (35), 139, 22,
65, ¢, 81,
{64)
Percent of total time 0.04% 0.12% 84.44% 08.81%
Attentive periods - female
Total number 5 2 3 4
Periods in minutes (21}, 4:(5,358 87, 121 (25), 1, 2 1, 1, 3, 1
80, (8
Percent of total time .67% 74.17% 15.56% 0.83%
Attentive periods - male

Total number 4 3 Hone 2

Periods in minutes 25, 37, 25, 20 (3), 58, (11) None 1, % o

Percent of total time - 22,29% 28,71% None . 0.36% e

Periods in parentheses () not completely clocked due to arrival or departure of observer,
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Whether the young are covered at nlght after day time
brooding has ceased, remeins to be determined,

At nest 2, where twelve welghling visits were made in
the 19 days of the known altricial period, one or the
other of the adults was flushed from the nest through the
9th day., From the 10th dsy onward, however, neither
uduit was present on the nest when I errived to mske
wolghings,

For a comparison of attentiveness on the part of the
two sexeg of nest 1 while brooding was active the data
for the twelve hours and forty minutes of the 2nd and 5th
days will be lumped together and examined. Though weather
conditlons could not be elassed as comparable on the two
dates, the brooding rhythme were very simllar. The male
and female were each present for five completely clocked
attentive perlods totaling €64 minutes in all, Of the
total, the female was attentive 499 minutes or 75,157 of
the time, whereas the male was present 165 mimates for
£4.85% of the block of ten completely clocked periods,
Overlap time-occurring when both of the pair were present
at the nest simultaneously during feedings has bheen
assigned to the bird remaining to brood after each feeding,
(Figures 23-28),

- Dixon (1934) reported concerning Clark's Nutecracker
that "Insofar as we observed, the dutlies of brocding and

feeding the young were equally borne by the two parents.
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From casual observation we could not tell which was the
male and which the female of the pair. Actual time fecorda
taken on the afternoon of the 9th of April, which was a
warm sunshiny afternoon, revealed a change of brooding
and feedlng duties every thirty'minutéa on thé average."
Similerly Steinfatt (1944), though he too was unable to
distinguish between the sexes of a pair of Thicke-Billed
Mutcrackere (of Europe), gained the impression from their
" entire behavior pattern thet both adult nutorackers did
about equal parts in the collection of food for the younge.

Though, a8 was seen above, the female of nest 1
brocded about three times as much as the male, data taken
on feedings of the young of neét 1, where the adultsiwere
distinguishable, compare fairly well with the findings
of both ﬁixon and Steinfatt.

During 22 hours and 40 minutes of altricial pericd
observation, 21 feedings occurred for an average of about
one every 65 minutes. The shortest interval between feed-
ings was ten minutes, and the longest 140 minutes,
Examination of Figure 7 discloses that each member of the
pair was probably on s separate feeding schedule, and
that these two schedules were probably not coordinated.
Eight intervala between feedlings by the female w;re 80,
88, 92, 100, 110, 140, 145, and 183 minutes for an average
of about 117 minutes between feedings, Six intervals be~
tween feedings by the male were 50, 54, 75, 123, 179, and
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2085 minutes for an average of about 114 minutes between
feedinga, Though the averages are very close 1t 1s seen
by inapection that the male's schedule was more erratic
than the female's, The comparatively wide range of the
Iinterval lengths in the male's feeding schedule may be.
accounted for in part by his vigorous defense of terri.
tory without much, if any, aid from the female,

Steinfatt (1944) estimated, on the basis of observa=-
tions on two ;uecesaivo and climatically slmilar days at
& Thick-Billed Wutcracker neet in Europe, that 16 dally
feadings occurred on each day. He found while observing
from 1100 to 1930 on April 14 that the last feeding
oceurred at about 1737 (on April 19 at 1728). On the
morning of April 15 he found the firast feeding to be at
0525 while observing from 0500 to 1200. Steinfatt thus
found an average feeding interval of about three guarters
of en hour with the actual intervals between feedings
varylng from 17 minutes to 110 minutes.

Of 21 feedings observed at nest 1, twelve wers made
by the female and nine by the male. A typical feeding
on either of April 8 or 11 was signaled by the offwnest
bird using the musical call as it approached the nest
tree by the usual route, The brooding bird would move
to one edge. of the nest striking a begging attitude with
winga fluttering immedlately after the Just arrived bird
reached another edge. (No definite pattern of moving to
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consistent edges of the nest was established,) The begging
bird would be ignored while the young in turn would be

fed by the just arrived bird who would insert his beak
well into their open mouths two or three times each., The.
feeding bird's throat would be quivering as it reached

the nest and feedings were made by regurgitating the well
lubricated partiaslly broken up Ponderosa Pine seeds
directly down into the throatas of the young. The nonw:
feeding bird would‘waﬁchvwith epparent interest uttering
8 soft musical squalling ¢all., When the feeding was
Vfiniahnd the pair would together inspect the nest, while
they constantly squalled quietly using a conversationelike
muglcal calls One or both wpuld then pileck ﬁp surplus

and spilled food and freshly voided fecal sacas, all of
which would be promptly swallowed, usually by the birad
remiaining to broed, One of the adults would then hop teo
the usual convenient 1imb nesr the nest and leave while
the other would settle over the young with its breast
feﬁthera well fluffed out., Thg procedure was much the
same whichever bird arrived with food.

At 0951 on April 8 the female fed the young and re=~
lieved the brooding male. At 1009 the male arrived and
proceeded to feed the young aepparvently ignoring the
begging female. As he was feedipg'the young, she began
working her throat muscles and also fed one of the young

by regurgitation. 7This retaining of food in the crop while
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incubating was also clearly demonatrated by the male
shortly after he relleved the female at 1229 on April 1,
but did not feed the young. At 1249 he backed to the edge
of the nest, regurgitated a guantity of partially broken
up well lubricated Pondercssa Pine seeds on the edge of
the nest, and then re~ate the same seeds before he
settled back onto the nest. When the female arrived and
proceeded to feed the young five minutes later, the male
also fed them. _

At 0653 on April 11, the mele was brooding on nest
1, when the female arxrived to feed the young., He at
first remained brooding, begging from hls position while
eov;ring the young. When the female did not respond by
feeding him he moved to the edge of the nest., On this
particular occasion the male left while the female was
8t1l) feeding the young.

Each of the six times the female srrived at nest 1
during the obeservations of April 8 and 11, she fed the
yoﬁng and rellieved the brooding male. During this time
the male made nine trips to the nest., On four trips he
fed the young and rellieved the brooding female, on three
trips he féd the young but d4id not relieve the female,
and on two trips he relieved the female without feeding
the younge.

After brooding ceased, the feedings by the adults

separately followed besicelly the same procedure, except
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that the excitement apprarently provoked by the presence of
both birds at the nest simultanaouély, was absent. Actions
on the part of the adults were much more deliberate and
consumed less time. The larger fecal aacs; characterisgtie
of this Jlater pericd, were usually carried awaye.

During the first few days, apparently.belng uncovered
by the brooding adult wag sufficlent stimulus to cause
the young of nest 1 te open their mouths wide with their
long wavering necks extended to their full extent. Almost
any loud nolse, shock, or sudden movament-appéared to be
sufficlent stimulus to cause the young to start calling
for food. On April 24, thelr 18th day, at 1323 the two
young remained crouched low 1n'the nest when the female
arrived on the edge of the nest, On this occasidn the
female remalned perched a few meconds and then gave the
misiezl call, whlch brought the heads of the young Iimme-
dietely up for feeding; Dixon (1934) states concqrniﬁg
Clark'!s Nuteracker: ﬂThe_young birds conduct themselves
in the normal c¢row menner, by trying to swallow anything
thrust at them"., These attempts at promiacuous-awa110t1ng
were easlly demonstrated on the young of both nests 1
and 2,

Fecal sacs were usually volded immediately after each
feeding, when the adults would promptly pick them up and
either swallow them or carry them away. Steinfatt (1944)
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surcests that there must be a connection between the bill-
papilla or asome aspot in the throat with the voiding of
foecal sacs, because of the regularlty he observed with
which fecal droppings followed feedings Iin the cass of

a captive nestling Thiock-Billed Nutcracker (of Euroba).

At nest 1, the female was seen to remove fecal sacs nine
times (1& sacs), whlle the male was observed to meke aix
such removals (10 sacs).

On April 17, the 11th day of the altriéiasl poriod,
-one of the three young was obviously dying at 0825 and
doad at 1100 in nest 1. The dead nestling was trampled
by the other two nestlinga into the loose grase on the
floor of the nest. It had not been removed by the adults
by 1400 at which time I removed the bird and ﬁrsserved 1t,
in neat 2, a nestling which ceased to galn welght in its
2th day, whioh was atili pregent but losing welght in its
13th day, had disappeared from the nest on i1ts 18th day
and could not be found.

The palr of Zuropean nutcrackers obseévad by Steinfaft
(1044) in April of 1944, obtained some of thelr food for
feedlng thelr young on the borders of their nesting terri-
tory some 80 to 80 meters from the nest. The bulk,
however, ha found was obtalned from open timber atands

and clearings boyond the nesting territorial limits.,
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Dixon (1934) found Clark's Yutcrackers feeding young
in the nests in April near June Lake in ¥ono County,
California. He was able to determine that one palr obe
tained a large shere of the food for thelr young from
the "helf frogzen meedow land on the floor of the valley
some 400 feet lower in elevation and at least one-half
mile distant in an eir 1line" from their neat. He also
observed with binoculars that some muterackers flew
more than one and one-half miles from suitaeble feeding
grounds in the meadows to their nest locstions. Food
gathoréd consisted apparently almost entirely of animal
matter. During this period he "did not see the birds
working the trees tor.pine mits at any time,”

Though the actual feeding area or areas utilized by
the pair of nutcrackers of nest 1 were not determined,
1t was apparent that little or no foreging was done within
the nesting territory. The male was conspicuously absent
from his territory usually about one-half of the daylight
hours, Food fed to the young of nest 1l consisted almost
entirely of Ponderosa Pine seeds, though some 1insect
material was included in the feedings on April 24, The
Ponderosa Pines in the immediate vicinity of the terri-
tory surrounding nest 1 d4id not hold a substantial seed
crop, but areas supporting fairly good seed crops were
known at a distance of about one~half mile in the direction

that the birds flew to feed.
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Development of the young. Welghts of aix young,

three in each of nests 1 and 2 were taken at least every
other day during their tenure in the nest. A laboretory
balance accurate to one-tenth of a gram was employed.
The young were weligheéd in a cotton fllled paper carton
which was reweighed each day to mako allowance for
variable moisture content. Fecal sacs, when detectable,
wore eliminated before welghing, Most weighlngs were
made between 1700 and 1900. The down of each neatling
of nest 1 was marked with ink In the order of hatching
to keep them separate until U, S, Fish and Wildlife
Service aluminum and colored bands could be attached.
Because the thres young of neat 2 hatched on the same day
during hours when I was not present, I arblitrarlily marked
the young et the end of thet day for individual ldenti-
fication until banding was possible. The young were able
to hold number 4 bands when they weighed about 60 grams,
or at about 8 to 10 days of age.

Of the six young, four were weighed on their day
of hatching. Thelr weights were 7.1, 7.5, 8,0, and 8,2
grams each, The first menticned (7.1 grems) was knowingly
weighed before its initial feedlng after 18 days Incuba- .
tion, The two welighing 7il and 8.0 grams 414 not survive
to leave the nest. The four surviving young galned an
average of about 87,5 gramz durlng thelir flrst 16 days

in the nest to weigh on the average 95.3 grams each. It
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may thus be seon that they galned an sverage of about 5.5
grams per day for the first 16 daya. After the 16th day
no substantial galins in welght were mado before leaving
the nest, Figure 8 shows the welght record of each of
the slx young.

One young from each nest falled to survive the
nestling period. The third to hateh in nest 1 falled to
make significant weigh§ gaina from the flirat day onward.
It woeighed 14.5 grams at death when nine days of age and
when its nest mates showed welights of 50,2 and 62.3 grams.
The immediate cause of death was probably starvation,
for when fhﬁ adults arrived for feeding, the two larger
nestlings almost always crowded the smallest to the side
where 1t seldom raceived r0od. On the day of its death,
the larger nestlings, in thelr struggles begging for food,
literally sat on the smallest, The neatling of nagt 2
~which falled to survive stopped making significant welght
gains on its 9th day and disappeared from nest 2 when 13
or 14 days of age., No apparent ceuse for this latter
fatality waa determined and 1t could not be found in the
viecinity of the nest.

Bendire (1895) says that the young mutersackers remain
in the nest about 18 days, whereas, Bradbury (1917) gives
about three weeks and Skinner (1916) implies a four week
altricial period. Steinfatt (1944) estimated that two

nestling European mutcerackers (Nuclifraga ¢. caryocatactes)
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he had under observation from about their tenth day onward,
left thelr nest in the forenocon of thelr 23rd day.

The two young Clark's NXutcrackera of nest 1 were gone
from their nest at 0730 on April 29 and were not again
geen, They had been last observed and weighed at 1930
on April 27 when 20 dayes old. On Aprll 2¢ one of the
two young left the nest after welghing, but remalned after
being placed in the neét a second time., It 1as prodbable
that they left the neat on April) £8 when they were 21
Gays of age. The banded pdult female of nest 1 was
collected for sexing about 100 yards from nest 1 on
April 29, |

The two nestlings of nest 2 were last observed in
their nest at 1600 on May 16 when they were 18 days old,
They were gone from their nest on May 17, and were not
'again observed, Because there was no indlcation of pre=
dation, it 1s felt probable that they left their nest on
either May 16 or 17, when they were either 19 or 20
days of age.

The newly ha@chad nutcrackers have a sparse to
liberal covering of white down on their principal feather
tracts. They appcarsed otherwise quite typical of the
newly hgtched young of other paasserine specles. On thelr
filrast day they responded to sound and touch by reising
thelr heads and opening thair mouths wide, When four
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days old dark pigmentatién was first apparent in their
capltal, apinal, caudal, and aler tracts. At five days
of age the eye openings were noticed as short narrow
8llts between the eye~1lids, sespecially when the nestlings
struck a begging attitude. At about eight days, the

young firast squealed in espparent protest at being handled
for 'elghihg. By the time they wore elewen days old
their eyea were well oﬁen, the pray 1ris belng very
evident., At 16 days of age the young first struck defene
sive attitudes, and squalled loudly when handled. At
about 18 days, when the feathers are developed sufficiently
to cover,all_aptera, the nestlings make attempts to escape
when beiﬁg approached or haﬁdled, Although unable to

fly, they at this ege fan their wings violently at times
while Iin the nest and spread them when falling. When
leaving the nest the four non-sexed surviving nuterackers
welighed between about 65% and about 80% of average adult
welights depsnding upon the sex of adulte {(adult females
about 123 grams and sdult males about 137 grams).
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SUMMARY
A study of Clark's Nutcracker (Nucifraga columbilana

WILSON) from October 1946 through April 1948, provided
the basic material for this thesis. The study areas,
restricted for the most part to central western Montana,
fall well within the normal range of this apecles,
More than 900 hours were spent in active fleld observa-
tion while traveling in excess of 1,000 trail miles on
foot (exclusive of road hours and miles). Rumning notes,
correlated with time, elevation, and linear daistance,
were teken on all fleld trips. More than 230 specimens
were collected in every month of the study. Certaln
data from these specimens were used in this theais,
. Although nutorackers were found most abundantly be-
tween 4,000 and §,000 feet, they were observed from below
3,000 feet to over 9,000 feet., Moat nutcrackers left
the study areas during the summer of 1947, leaving a
residual population of only adult birds. ILarge flocks
of yearlings present during the winter of 1946-4"7, were
not found during the winter of 1947-48, |

Ten types of nuteracker calls are descrlibed, six
of which may be classified as varlations of the regular,
or most commonly uttered call, WNutcrackers were more
frequently heard than seen. Most contacts with the
specles were a direct result of first hearing nutcrackers

and then seeing them.
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Courtship was observed from February to April, Both
sexes particlpate. One of the asdults, probably the male,
characteristically carries a atidk in its beak during
certain parts of courtship.

Clark's MNuterackers defend definite territories
around thelyr neste. The territory around nest 1 was about
2.1 acres in extent., Courtshlp, the gathering of nest.
material, and foraging for food were not restricted to
the nest territory. Although both females and males were
known to take part in intraspecifiec territorial defense,
at nest 1, only the male was obmerved to actively drive
off trespassing nutcerackers, Certein mammals and specles
of birds other than nutcrackers were tolerated in the
nest area. .Territoriea wera defended from at least the
nest-building period untlil the young left the nest,

PFPour occupied nests were found in March and April
of 1947, Two of these were under observation from
nest-bullding to nest-leaving. Still and motlion pletures
document the nesting study. Construction of nests began
in February, ¥arch, and April. The neats under ocbmerva=
tion in 1947 were from 4,200 to 4,700 feet in elevation
above sea level., Both adults shared the burden of
gathering nest material but the female dld most of the
actual nest construction. . Bullding activity was greatest

ln the morning, During periods of active construction,
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sach adult made trips to the neat with material about once
every three or four minutes, when such materlal was beling
collected less than 150 yards from the nesti site (2 nests «-
160 minutes), At least soms of the material for another
nest was collected mors than 600 yards from the nesti

tree, Nest constructlion consumed from five to eight days
on each of' three nestss Nesgsis found, occurred in a
variety of locations in Ponderosa Pines and Douglas Fira,
elther next to the main trunk of the tree or on a lateral
branch, Height above the ground varied from &lx to
elgnhty feet, Douglas Fir twiga, wood pulp, bark fibers,
and grass were the prinoipal materials employed, Nineral
s0il was deposltaed in the fleoor of nests in varying
amounts,

An instance of incomplete nest bullding behavior
pattern was observed, where the female was apparently
unable to place the twigs of the nest platform so that
they would remain in posliltion, A pile of more than
2;500 twigs accumulated below thls attempted neatQ

Inaubﬁtion began with the deposition of the firat
of three eggs deposited in each two Clark's Nuteracker
nests, Perliods of incubation varied from 18 to 20 days
(6 eggs -~ 3 in each of two nests). Later eggs laid
in each clutch had shorter periods of incubation than

earlier egys deposited In the same clutach.,
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Total attentiveness during 20} daylight hours of obe
gervation on the 14th and 1l6th days of lncubation was
about 99.5%. Of this time the female was attentive
nearly four times as long as the male., Completely clocked
perioau of attentiveness for the female averaged 209
minutes (3 periods), and for the male averaged 59 minutes
(4 periods). Incubation duty changes were made upon an
exchange of calls betwéen the adults, Welther bird was
known to leave the nest except upon signai for sxchange
of duties between the adults or when flushed by man.

Both adults recognized calls uttered by their mafesc

Brobding attentiveness durlng the first nine days
of thé altricial period ias nearly 100%, After the 9th
day, brooding probably did not occur during daylight hours.
Exchanges of brooding dutles were accomplisghed when both
adults were simultaneously present on the rim of the nest,
During twelve hours and forty minutes of observation on
the 2nd end 5th days of brooding the female was attentive
about 76X of the time with an average of 100 minutes
per period (5 periods). The male, attentive about 25%
of the time averaged 33 minutes per attentive period
(5 perioda),

Twenty-one feedings occurred during 22 hours and 40
minutea of observation during the altriclal period.

Intervals between feedings averaged 65 mimites with
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extreme Intervals varying from 1C to 140 minutes. The
female's feeding rhythm was more constant than that of
the male. Fecal sacs were removed by both sdults
immediately after feeding the young.

Four young aversaged 8,0 grams on their day of
hatching. Four young aversged about 97 grams when they
left the nest, Four surviving young apparently left
the nest betwesen their 19th and 22nd days after hatching.
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Flgure ¢
Vicinity of nest 1 on March 11, 1947, Arrow in-
dicates the position of the neet $ree. ' '
Figure 10
Valley of the Clark's Fork River from the site
of nest 1 on Hitouner Ridge, Fhotograph was taken on
MNareh 11, 1947, from 4,600 feet, The valley flooxr is
adbout 3,250 feet in elevation. :
Pigure 11
Vioinity of nest 1 on Mitouer Ridge. Fhotograph
was taken on March 11, 1947,

Figure 12

south facing aloye of Mifouer Ridge in late Mareh
from about 4,150 to about 4,750 feet. Sites of neets
1, 2, and 3 are indicated by arrows,



Figure 9 Figure 10

Figure I Figure 12



Figure 13
The Douglas Fir holding nest 1 taken on March
11, 1947,
Flgure 14
The blind at negt 1 on Mitouer Ridge in lay
of 1947, The position of the nest 41is indicated by
an arrow, ' .
Figure 15
8ite of nest 3 on Mitouer Ridge. Arrow indi-
cates the position of the nest.
Figure 16
Site of neat 2 on the slope below Mitoumner Ridge
in May of 1947, Arrow indicetes the position of the

nest. Nofice the west faoing slope across Mitouer
Guleh which was burned in the 1910 fire.
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Figure 17

Popltion (indicated by arrow) where pair*or
Clark's Nutcrackery msade an unsucecessful attempt to
construct & nest in ilurceh of 1947.

Fizure 18

¥ile of Douglue Fir twige numbering more than
2,500 that meccumulated below the branch pictured in
FPigure 17.

Figure 19

Southeast facing lower slope of the Bitterroos
Bountain Range near Sweeny Creek Trom about 4,300
feet in ierch, Fogition of nest 4 is indicated by
an arrow. Photograph shows a mixed open stand of
Ponderosa Pine and Douglas Fir,

Figure 20

View luoking toward the north up the Rattlesnake
Valley from & weet facing slope (at about 4,700 feet)
about & miles above Franklyn Station in April. Thie
area is inhabited by Clark's HNuterackere throughout
the year.
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Figure 21
Ingubating Clark's Huntoracker on nest 2 on the
slope below litoner Kidge in April of 1947.
FPipure &2

Fenmale Clark's MFuntersacher incubation on nest 1.

PFigure 53
Fenale Clark's Hutceracker brooding & younz in
nest 1., UWote that the branch over the nest was re-
moved to toke motion pilotuares.
rigurs 2

Threc nestling Clurk's duteruvckers in nest 1 on
April 11, 1947,
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Figure 256
] AQult Clark's Huterachkers at nest 1 on April 11,
1947, the f£ifth day of %the brooding-feeding period.
Bird on tre left iz Pfeodiny the nepilings.
Figure 76
sdult Clark's HWauterackers wt nest 1 on April 11,
1647, the fifth day of the brooding-feedlns rariod.
Fizurae 27
£3ult Clark's Hutcrackers insvecting nest 1 on

Lpril 1L, 1547.

Figure <0
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Adult Clork'e datercckers touchin® beaks ub
1 on 4nril 8, 1947.
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