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Clark’s Nutcracker and Whitebark Pine: Can the Birds Help
the Emba’tﬂed Eﬁgh-@@ﬁntry Pine Survive?

“l' m’ taday GUB(,-FCL
of thewoodpecker kind,
whf:cr’vfaab oW Pine Dy iy
171,_11: W tule whiter
the wivigs black every-othes
powrt of a Light browm, rndy
abouet thessize of o robing”
~William Clark; Lembii Pass,
JAug, 221805

P hiteback pine {Pinur
elbicanlis) is found on
4 the cold, steep, wind-
ia»hed ridges of the high noribern
Rockies, Cascades, Olympics,
and castern Sierfa Nevada, Its
gndrled forms are & familiar sight
1o mountain climbers and high-
country backpackers, Whitebark
pine requires. full suniight to.
gerininate’and thus is-an early
colonizer of burns and other
disturbed sites: Ar fower eleva-
tions, it s found ntermjxed with
lodgepole pine and Dougias~ﬁr

Near treelive, it occurs insmall, Researchers fitted Clark's nyigrackers wifh radio tags-to-stud)
scattered, nearly pure stands. their role in distributing seeds from whiteharf ping qrra’ caching
the seeds iy sitey where. ihey :rrm{:! meiminate,

“Whitebark pine is 2 sentinel species in the
mgh-mountain ecosystem,” says Martin
Raphael, research wildlife biologist at the
Pacific Northwest {PNW) Resedrch Station.
Raphael recently ¢oliaborated on study ex-
amining how the food-gathering efforts of
noferacker (i\mcx_,a yeicn} cahm:b:ma},

a ertwy-sized bird with a strong, sharp beak,
help whitebark pine regenerate. “The tree.
plays a major role i mediating micrcelimates

for other plants and animals, and its seedsare

wemendousty important in the diets of not

oy the mucracker, but grizely bears, gronnd

and jays,” Raphasl explains.

sresd Lorenz

The tree has. never been.i lmpc:rram Chmher-
cially, aid becavse it grows in (e remate
reaches of the. West’s high country; it has begn
sheltered from chrect human influence. Yet
whitebark pine:is:in trouble—it’s experienc-
ing deciines of 45 percent acrdss some of its
range; says Raphagl. “We're seeing iremen-
dous mortatity from the mountain pine bgetle,
which seemns to be-associated with climate
chan{,a, The two go hand in-hand: hecause
warmer tempetatuies ate putting siress on
the irtes, that inakes them more:sisceptible
t heetle dtrack;™

ést regenerition sites,




"Fire supnrwswr* is-the underlying dynamic
that 58t the tree oft Ifs crrent course.
Historically, whitébark pine thrived iy the
i xed-severity wildfire regime that onee pre-
vaiied, Severe stand-repiacing fires enahled
the:pine 1o colonize burned lands; light sur-
face fires kitled understory spruces and fifs
and gave the young:pines a-competitive advan-
vage. With less frequént Fires, spriace and fir
gained a‘toehald, angd they are now on their
way toward supplanting whitebark pinéatrgss’
nuch of its fower eiavation range; White ping
blister rust and mountain pine beetle are
attacking the stands thaf remiain.

The pine’s large, nourishing seeds feed many
Lyl

wildhfe species, nchbly the C lark s nut--

cracker, whic “Propagates The tree by cachmg

s seeds in the ground. Other spacies that 4t

the seeds include woddpeckers, jays, ravens,

-Lhmkadeea. nuthatches. lmches chipmunks.

' alao pmwde- autime ;ood for grizzl_y "*ea_is
and-black bedrs, especially in the Rockies;
whitebark pine comminities mear Yellowsione
National Park and ih portheastesn Washingion
are desiznated as oritical grizzly bear hubitat,

The tred’s.cones are indéhiscent—ihey doitn
open in the fall as do the cones of most other
pines. In a faseinating co-evolved relationship.
whilebark-pines are propagateid by the Clark’s
nuteracker. The nutcrackers Tlock around
whitebark pine stands in autumu a3 the'cones

riped guduse thite >l“arp, srmng bilis whams

mer into.the zhtly closed cones dad dig ouc
“the seeds. “You-can see-the.cone ¢hips fiying,”

+  Clark’s auterackers foraged widely for whitebark pine sedds but tragispertéd nearly
al} of them back to the home ranges for eaching, Thes nanural régenerdtion should
be more abundant within nuicrackers” home ranges 1h'm putside: Lhem.
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. utuan,kers tmnspcrted seeds over much ionger distances than pre\e:ousl),- obseived.
Thc-cach trig ard germindtion of seeds-From distant trees might produce even mare
genetic mixing in whitebark pine populatiting than previdusly known, resulting in
greater hormogeneity across the landscape. ' '
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+ Nutcrackers alsg collected and cachcd pondewsa pineseeds, In fact, the birds were
nors effective dispersers of ponderosa pine than whitebark pine, placmg mors
pondemaa pme jeeds in habuats and microsites where thuy were hf-:eiy i) grow.

. “Jutcnckers ;...chu,d most geeds of both wh;.sba*k pine and pmderosa pine in
‘unsuitable habitats for germination.

N

says wildlife biologist Teresa Lorenz, who

has uacovered valiaable new information on
the birds foraging and seed-cacHing Habits,
Advised by Raphael, Lorenz conducted her
research while a master’s srudent at Urah Seare
University,

aren’t retrieved germinate, initiating the nexy
generation of whilebark pine.

abour three times as large
{‘:d it

The bird's range is
as that of the fmaes, .
ethey conifer seads o1 3 4 [
farly foad of pun&ewsﬁ Ei ne}‘_ %asect’si spidars,
and pven.smail mammals and amphibians,
S0 the nuteracker '-a"pai‘-’nt!v doesn't niged the
whitehark pipe o sarvive. bus the free doés
seem Lo depend on the bird. Alihough athier
wildfife Teed on w Memr};-pme seeds (squir-
rels can pose major competition (o the aut-
crackers), thﬁc._caching-af seedy by aicrackers
is the primary wav—perhaps the only way in
natre—that whitebark pine seads suctunier
sei I which they can germingte.

*1m:cl :i fet. mcludes

To cache their sgeds in the ground, the hirds
swipe a shallow trench with their bills and
deposit theim, They alse cache seeds aboves
grottind next £ rocks, amony tree roots, near
fallen Joms of brandhes, and undcr shipsof -
bark. The nuigrackers.can cache thousands
of suey T e wrd e thely reniarkuble.
spatial memory o retrieve them. Aller a yeur
Or 1w, some of the ground-cached seeds that

rcmga 1:: {ower s
Af }’Mgher elevattons, witte pinne blister st and

mrumfam pine 5eef!e.r are. mf{mg atoilon the L

Tercan Lorzng,

,“H gy .r:p_x?reﬁ‘ucm bay
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HOW EFFECTIVE ARE THE BIRDS?

¥ iven the pine’s precarious dtatus,

- the Clark’s nuicracker is  high-

4  prioeiry studytopic. Lorenz began her
resaarch in 2006, condutting the first quam-»
tative study of Cle Id_r-l, s nuichicker habitat use
and cache-placement preferendes,

The question that guided her research, Lorenz
‘says, was, How sffective are these birds in
regengrating whitebaik pine? “If we have
stands that are dead or dying, should we plant
seeds?.0r plant seedlings? Or do nothing and

STRONG HOME TIES

The tearm was the first to demonstrate
that resident nuicrackess are. stmngly

; tted to 4 single home range. Previous
studies had suspested that ths birds followed
the ripening cone erop nphiil i the summer
and.fall, caching their seeds nddr the parent
treps, and then moved baik downhill to & vwin-
ter range and lived there until spring

“We didn’t find thar afall, " says T.orenz, *1
remember on Labor Day 2006, oneiof my
birds collected seeds and went bacicto ity
horme range to cache them, { thoughi, My
‘gosh, he’s taking the seeds back! They're not
migrating; they’ré going back to their home'
ranges with the seeds! I watched that bird
closely tora week to be positive 'nﬂ wig really
doing that,”

The team watched ihe birds fetch seed mul-
tiple times & day from 48 far away as 20
miles—much farther thafi the previously
reported 8 mikes. The birds worked. tireles'siy,
flying up o 5 hours & day and sometimes.
topping several ridges on sach trip. “It’s as
ifthéy're going to'the grocery store,” > Lorenz
cxplains. “They're going out and buying thefr
groseries and brifiging them homé. They're
not living where the graceries are)”

The birds in this stidy cached their seeds in
protected places at the driest, Jowest elevation
sites within their range. 1o contrast to prévious

whgervations, the bird§ placed their seeds mare.

oftén in aboveground than in beloweround
-gites, They avoided caching seeds on exposed
places siachaas Burns, |

A bird’s chioice of & cache site, explains
‘Lorenz, may represent a tradeoff hetween
‘the risk of losing the cache to sﬁuijr.re_l_s of
mite (which argnes for plading seeds out in
the openy dnd the risk &f bein & killém
predator {which arguesior placing them in
protected sites). “These nuterackers sefgred
sites that conipromised the safery.of their
food storés but sevured their personal aarety;‘.’
Lorenz Says.

fot the Birds fake care of #? Evolutjonarily, the
birds® job was to réseed whitebark pine. How
much-ean wa raly gn-irds o do tiis. work of
restoring?™

From April 2006 to Septémber 2009, Lorenz.
and hay team capturéd and radiotagged 54.
nutcrackers at eight sites in the Olyinpic and

‘Cascade Mountains, and tracked the spa-

tial-patterns of their foraging, caching, and

nesting, They found that hilf of the birds

remained year roind near the capture site on
fairly discrets home ranges, [éaving tiese

ranges only in astignn to harvest séeds from
distant ping siands. These the researchers

classed as resident birds, The ather tffleft
the study arga within a month or twa of cap-
turé and were classed as emigrints.

Nuterackers do alf their seetl foraging and
caching during late summet through auturmn,
as-congs ripéh, During this time, Lorenz’s

team spent up 4o 7 Hours a ddy, 4 days 2 week,

watching individual birds, learning where

they cotlected their seeds’ and where they
cached them.

This map: shows ﬂxg."ts b Clark's m:!ua ckers g5 m:,;- fr’mspormd penderasa pine seids fiom hivvest sitzs
fwhite circles) to cache gires (black éieles). The avrows indicate divection.of seed fransport to the Birds
fome range fstripéd polygons). Seed harvest stands ncotrred bietween 2,100 feat and.2 600 foet T elevation
swhile home ranges wire located Betiveer 4.000 feet and 6,100 fedt iy plevation. .

A\
Same birds clearly-do cache seeds on-bire or
exposed sites, says Raphae:l bur it’s notable
that Lorenz didn’t see il in-her study: “While
this womld be statmt!cai‘y rare. even.arare
evént can have ecological conséquences. The.
birds cache so thany seedsthat séiie do end.
up on exposed ground, and some of these
establish and grow,”

The value'of Lorenz's finding, he says, is that
irdemonstratesthie low likelikood that seeds
will end up in a good-germination spot. All
told, birds piaced unly.about 135 percent of
whitebark pine seeds in places where ger-
mination was possible. The rest they either
buried in lower elevation habitats {notably

ponderosa pine stands} or cached abgve
ground in’ _the--Whiteb'éark pifie canopy:

Their propensity o cache seeds in reiatwe]v
snowfree places {making food accessihle:
round} meant that the birds were- mort. f)thu-
tive seed dispersers for pondergzs pine than
for whiteratk pine. They siched mora than
half their ponderosa pine seeds in the pon-
derosa pine zone, and more of the seads wers:
¢cathed in the ground at these lower elevations,
Thisisnot good pews for the whitebark pine,
Of whitebarle pine seeds.cached in soil. Hope

apparenily germingied. As whitebark pine.

dettlines in the Northwest, ponderosa pine tay




Teresn Loteny

Résea_r@‘bkzm:_qb_.\'er.l.'ed that Clark s mutcrackers
tended to cache seeds ahavegronid rather than
befovwgrond,

The seetds that the nutérarhers did cache bélowground fended o by at lower elevation sies, frequently
i sienrds of porderasa pine,

become more important food for natcrackers, { ofenz, now working on herdoctorate, plans toract like n.nutcracker for the nexi 2 years,”
which mighs make them more likely to seledt to tess Hishy pothesis by burying whitsbark she says wj_th-a.s_mile. *I havs 1,300 cones in
home ranges in ponderosa pine stands, resule- pine seads {she’l) pty dpen the cones with a my living room right now that I stale from the
ing imeven fewer whitebark pine seeds'matar - sham_!ftﬁ'l%}aﬁﬁfs&ﬁing whetherohipmunks~ - squirrels, and i's raking we forever.io extract
ing 1nto.frees, ' dig them up and re-cache them. “I'm going the seeds.”

Muorteaver, birds don’t always 2o ont of their

way to gather whitebark pine seeds. #Some off
my birds.didn’t harvest whiteburk pine even
if' it was there," says Lorenz, “Théy fociised
on ponderosa pine probably betause iwas
closer o theif hore range.” Becalise both
trees are “masting” specics; producing a big
cone-crop every few vears and lean crops in
between (in fact, whitebark pine.in Lorenz’
study area didn’t niake a cone ¢rop at all in
2008), & bipad diet is a sufvival advantage
for the birds, but it makes then Jess elficient
it regenerating whitebatk pine.beeause {hey
den’t focus exclusively on it. '

The nuteracker isn’t the only-one eating
whitebark pine seeds. Squifrels sul the cones
from pine frees and honrd:thiem t piles galled
middens, Squirrel middens-are uniikely places
for seeds 1o germinate and grow. But chip-
munks and deer iniée may pilfer seeds from
‘both squirrel middens and outeradker cachis
-and re-cache them inthe ground neaf-shiubg,
where they may germinate. This sécondary
dispersal, say the researchers, may be wiore : e e . :
{ifportant thian previousty thooghi. 7 ¥ - Abovéground caches:
Belowground caches.

This viap shows aboves and beloswground seed cches of three Clark's snferackers vier I yedes'at (e Cash
Prajete:site birthe Cascade Range, Washingioit.




HELPING THE BIRDS

he nuterackee’s caching behavior
ntakes it tlear that mitcragkers:along
_ probably cap’t bring whitchatk pine

back from.the brink. The sysiem is being
stressed by ‘bark. beerle& biister rist, and.a
warming. ulxmate, says Raphacl. “Nutcratkers
probably can't overcome these trends. The
birds' caching of seeds is absolutely neces-
sary, but i's not syfficient o reécover the
ping”

The nutcrackers fidelity to their home ranges
suggests that naniral regeneration will be most
abundan in areas where nutcragkers live.
Knowing this, managers might target their
restoration efforts in other.arcas where stands
are smaller zbd more isolated.

The study-gonfirms previous findingsthat
seed zones for whitebark pine-are relatively
farge, Bedause of natural selection; trees
growing within & given area—a seed zone—
Wil produce oftspring that grow best within
that area. Generally, the farther seéds are
naturally 'd'isperse'd the larger the jeed zone.
Larger seed zones make it easier and cheaper
i+ eollecr seed For regeneration,

The nuzcrackers” surprisingly long foraging
disiances suggest that whitebark pine bas’
spraad 15 gentes widely. resulting in-g relative-
hompgeneous iand§ ape-wide population

: erse lcal genetic
atisrnsy. 1 he i:nrdq iomz -dfstance sead dis-
parsal may atso help.whitébark pine gdapt
wore quickly toa warming climate,

¢ spudy was also the fifst dogumented
nee of the rgleof Clark’s nutérackers in
minaling seeds of pondérosa pine, which
stso dispersed by wind and rodents—
gesting that ponderosa pine may he re-
generaifng it yet-unkaown spatial patterns,
Mursover, say the researchers, because pon-
lerpsa pine seeds are important food for
autcrackers in ' Washington-and Qregon, “the
sucvess of whitebark pine restoration may be
irrevocably linked to the conservation of low-
elevation ponderosa pine;” says Lorenz.

Lorenz’s stu_'dy, says Raphiaal, provides impor-

ant new.fnformation on An ecosystern that
needs. urgent attention. “Before Teresa didthis.
work.” e say§, “we hiad no radio-ielemetry
informution thay told us'how far these birds
e, What she' found alters ourthinking on

‘much greater degree than we appreciated

"'npiu.amms for restoration effors”

zenetics of this treer—it mixes up: locations

~efore. That’s ahig thing. and it Has important

4 LAND MANAGEMENT IMPLICATIONS Af)

»  ivlost seeds cached by nutcrackers will not germinate, Refying on mucracket dispersal
alone for restoring the whitebark. pine suosystem is not {ikely fo be effective
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»  Nuterackers'cached most of their seeds within their home ranges, suggesting resiara-
tion of whitebark pine outside nutcracker home ranges may be an anproprmte praor:ty

¥ Seed Zhnas for whltebark ping may be even Iarger thaq prevmuaiy a.smmed T‘his Lou;d
simplify and iower the tost-of _ct)l lecting seeds Tor artificial regeneration:

+ Congerving lower ulefatmn ponderosa pines-—an important food soufce for Clark’s
nutcrackers—may be essential to restoring whitebdrk pings, which depend on the nut-
crackers for regeneration.
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