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ABSTRACT —Eruptive movements of the Clark’s Nuteracker (Nucifraga co-
lumbiana} weré obseived during the late stunmer and fall of 1977, 1978 and
1979 in northem Utah and adjacent states. Over 2,000 emigrating nuterackers
were seen duringthese periods. Eruptions began in mid ta late August, about
‘the time nuterackers began foraging on developing conifer cones, and con-
tinued until early October. Nearly all nuterackers traveled in smail loose
flocks (£ = 10.1 1nd1v1duals) Durmg 1977-1978; most émigrating rutérackers
appeared to winter in pinon+juniper Woedlands of Utah and adjacent States o

and nio nutcrackers wer€ teporied outside therr normal bréeding range, A

rorthward movement -of nutcrackers, presumably the same populatich ob-
served emigrating southward in fal} 197 was noted in summer 1978 Evi-
dence for bree&mc of nutcrackers on thexr wintering areas'is presented, A
compartmental model summarizes current knowledge on the temporal and

‘spatial aspects of nutcracker emigration.

Clark’s Nutcracker {Nucifraga columbiana)
inhabits montane coniferous forests of west-
ern North America fiom Arizona and New
Menxico to central British Columbia (A.0.U.

Check-list 1957). At irregular intervals, nut-
crackers leave their usmi breeding range to
winter in lowland deserts, plains and coast-
al arveas. Davis and Wﬂlmms (195!, 1964}
concluded that thesé eruptions are caused
by poor conifer seed crops, an important
food for Clark’s Nuterackers during the fall,

winter and breeding seasons (\/Iewaldt.
1856, Vander Wall and Balda 1977, Giuntoli
and. \iewaldt 1978, Tomback 1978) Popu-
lation densities of nutcrackers at the time of
coné exop failure may influende the magni-
tude of eruptions (Davis and Williams 1957,

1964), Populations of the Eurasian Nut-.
cracker (N. carydcatactes)also enipt during
years. of low conifer seed production {For-
mrosof 1933),

In this paper we describe eruptions of the
Clark’s Nutcracker through the mountains
of northern Utah and qdja_cent states. Spe-
¢ifically we: 1) describe tiiming of fall and
summer ernptive niovements; 2} contrast
behavior and Hock structure of emigrant
versus resident nuterackers; 3) describe
probable wintering areas of the emigrants;
4) discuss conditions shich may infiuence
the decision of emigrating nuterackers to
settle in an warea for the winter; and 5§ pres-
ent evidence for breeding of emigratory
nutcrackers on their seintering areas during
the spring. Based on data presented here

and elsewhere (primarily Davis and Wil-

liams 1957, 1964) we construct a compart-

méntal model relating temporal and spatial

patterns of Clark’s:Nutcracker eruptions.
The nutcrackers seen moving through

northern Utah did not originate there but

from areas to the north. Bes1dent nutcracker
populatmns in northern Utah did not partic-
ipate in the eruption. Throughcut this pa-
per, nuterackers chserved moving through
Utah and adjacent states and these bil‘dS on
their wintering areas are referred to as “em-
igrants” (i.e., we describe nutcracker move-
ments with respect to their area of origin).
Nutcrackers that did not participate in. an
eruption aré réferred to as “residents.”

STUDY AREA AND METHODS

Emigrating flocks of Clark’s Nuterackers were stodied

at three places in northern Utah and one in easteri-

Nevada (Fig, Iy Mest of the information on Lehavior
and fock structure-was taken at a site (elev: 2,560 m)
in the Wellsville' Mountains (elev; 2:850 ) in northern

Utah (F]g 1, number L), The Wellsvitie \Inunmms are.
a steep, harrow- range with & nprth-south-axis. Obser-.

vitions weie made in lafe susmmer and fall of 1877 (6,

14 and 19 August and 27 August through 23 Cetober),.
LH78.(27 Augist, 3 and 4 September and 6 September.

through 20 Cctober) and. 1879 (8 Septembier through
10 Qetober ahd 12 through 17 Octolér) fom approxi-

m'm:ly 11:00 to 16:30. Additfonn] ohservetions at ele-

vations of 2,560 antl 2_.,_000_1_11 in ll]e nearby Beur River
{Fig. 1, number 2) and Promontory {Fig., L, munher3)
mountaing, respectively, were made 1rre£,u].;rl» From:

28 Avigust to 15 Octaber 1977, In 1979, envigrating.

Hoicks of nuterackers were ohserved from 19-t0. 24 Sep-
temberapd 4 to 11.October in the' Goshute Mountains,
Nevada (elev. 2,750 @i; Fig, 1, numbier 9), Iu the sum=
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sced-eating birds in the western United
States usually did vot erupt in synchrony
with those inhabiting nerthern boreal for-
ests. They suggested that this may be due
to less synchmn\r of cone productzon Dbe-
tween regions or plant species in the West.
Our data are circumstantial evidence Sup-
portirig their hypothesis.

BREEDING OF EMIGRANTS IN

WINTERING AREAS

Qur data from the Kaiparowits Plateau and
Circle Cliffs indicate that niterackers bred
in pinon-junipér woodland during April and
May 1978. One ﬂedghng barely able to fly
was observed on 25 May in the Circle Cliffs
area, over 24 kam from Boulder Mountain,
‘the nearest known montane coniferous. fcu-
‘est where niterackers usually hreed. On 19
May, fedglings were heard begging and
three adults. scolded the observer (S. H).
One of these adults garried a small lizard in

its bill. Willard (1916) reported similar evi-
dence of br(.f,dlng for apparently emigrant

nuterackers {but see Phillips et al. 1864),

Emigrant: Eurasian Nutcrackers have also
been observed breeding in their wintering
areds, in Denmark and Sweden {Svardson

1957).

Data presented here are consistent with
the hypothesis that emigrant nutcrackers

may breed in their wintering areas. Early

spring Dbreeding eould have resulted in full-
grown, nearly md(,pendent young: by early

to mid June (Mewaldt 1956). In mid June,
when nealy all nuterackers left the Kaipa-
rowits Plateau and Circle Cliffs areas; nut-

cracker famlly groups and flocks may have

begun moving northward, By late June, nut-
crackér flocks wére noted moving through
northern Utah, returning to the northern
portion of their range.

THE.SETTLING RESPONSE

Here we examine the food supply of the
wintering area to determine its. effect on
causing a settling response: in emigrating
nuterackers. More specifically, we ask: why
did émigrant nutcrackers winter in pifion-

juniper woodland of southern and north-

westerns Utdh but not in the montdne conif-
erous forests of northeastern Utah?

In the Bear River and Wellsville moiin-
tains of northern Tiah, Timber nine and
Douglas-fir ave the meost important conifer
species-used by resident nutcrackers {Van-
dér Wall, unpubl, data). Limber pine pro-

duced few cones in fall 1977 bt Douglaé-
fir produced a large crop of cones, whith

extensively, In

NUTCRACKER EXMICRATION iH7

the Raft River Mouniains of northwestern
Utsh, limber pine, pifion pine and Douglas-
fir are thé most nupgriant seéed scurces for

nuterackers _{\f’ander Wall, unpubl; ddta)

Again, hmber pine produced few e ut
pinon p:ne ang. JJ0ugias-< 1_prog h
large cone crops, Nuterackers ignored - the
Dougiawﬁ} and foraged extensively on pi-
fion piné coties. Thus, in these two-areas of
the state, nutcrackers foraged on the cones
of dlfferent conifets.

_ Both seed size.and foraging rates differ
for Douglas-fir and pifion pine. Nuterackers
collect Douglas-fiy at the rate of 24.3 s/seed
(n = 231 seeds). The mean dry weight of the
edible portion of mathire Douglas-fir seeds-
is 12.0 mg (SD = 1.5, n = 48). Nutcrackers
must;, therefore, invest approximately 2,025
s to extract one gram {dry weight) of edible
Douglas-fir seed material. The ealoric value
of Douglas-fir seeds is 25.1 kg (ca,iCuIated
from Long 1934). For singleleaf pifion,
wiean extraction time is 16.3 siseed (n =
335} and mean mature seed dry weight is
270.5 mg. (5D = 74.2, n =:99). For single-

eaf pifion pine, nut(,racker‘; must invest
'60.3 5 to extract one gram {dry weight) of

edible seed material. The caloric value of
mature 5111gIEIEj1f pinon pine seeds is 31.2
k/g. Assuining that energy invested is pro-
portional to time invested, nutcrackers are
4.8 times more efficient {energy harvested

energy mvested) wnen Torz Fng on smgle-

much more aﬁ:ractwe Tood source for nut-
crackers than are Douglas-fir seeds. This
greater atbractiveness may have caused em-
igrating mutcyackers to settle in pifion-juni-
per woodland and bypass Douglas-fir for-
ests in the Bear River and Wellsville
mountainsg,

Other factors influencing the settling re-
sponse may be the presence or absence of
resident nutcrickers.and differences in seed
dispersal in the conifer species. In the Bear
River and Wellsville mountdins, resident
nuterackers harvested a sizable portion of
the seed crop before the emigrants arrivéd,
In addition, the wind-dispersed seed of
Dougias~ﬁr were shed soon after their arriv-
al. Emigrants probablv could not store
encugh food to insure their survival in win-
ter under these conditions. During a good
pifion pine cone crop year, the plesence of
resident nutcrackers-would probably have
little effect. By early September, only :
small portion of the seed crop has been Im—
vested (Vander Wall, uripubl, data) and the
undefendable nature of the seed crop would




moderate seed production. Yet these areas
appear ansuitable for emigrating nuterack-
ers. Onde the advantages of residency (e.g.,
site-related dominance, familiarity with lo-
enl terrain, food sources and predators) have
Ieen lost, the level of food availability nec-
essary to cause a nuteracker to seltle ap-
pears to be qmte hlgh Because cohifer
crops’in e Y =hi
distributed in space. and t]m&(U S.D.A. For—
est Service 1974}, nutcrackers traveling
throungly areas of low food avallabxlxty
should benefit by continuing to search, be-
cause the probability of finding an area of
good cone pzoductmn (Alea of High Food
Avaﬂablllty, Fig. 3} is, in most years, high.

- Ifareas of good cone produchon do not exist
or are not encountered, emigrating nut:
¢rackers will eventually wander from their
normal breeding range in seaich of food in
extralimital areas (Fig: 3).

Emigrant nutcrackers wintering within
their normal Lreeding range in areas of high
food availability probably experience rela-
tively lovw mortality. Eveén- though the areas
may be unfanmiliar, the types of foods on
which they forage {conifer seeds} and the
physiognomy of the vegetation and terrain
are similar to their area of origin. In these.
areas, most nutcrackers probably recuperate
quickly and food storage, although undoe:
umented, probably is-an important fall ac-
tivity, Those individuals. who winter sue-
cessflly may breed and return tothe re gion
from which they emlgrated by early sum-
MeEr or, p0551bly remain in the area as res-
idents.

Emigrant naterackers Wlntermg outside
the nommnal breeding range usually do soin
areas. of low food availability. In addition,
the type of foods ‘available, physiognomy of
the vegetation and terrain 'md tipes of pred-

ators present, may be largely unfamiliar.
For these and other reasons, mortality may
be high compared to.-individuals wintering
within their nommal breeding range, Those
birds who reécuperate. probably. store little
food because cachable food iteins may be
unavailable. Because of a lagk of stored
food, breeding probably is infreguent and
less SUCCES‘;ﬁIl than that of emigrant nut-
‘erackers who remain within their usual
breeding range and habitats. Movements
hack to montine.coniferous forest probably
beeur in early summer,
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