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Ponderosa Pine of the Willamette Valley, Western Oregon

Abstract
Ponderosa pinc i\ an ole ooked conrponcnl ol the historjcal vcgclrlion in the Willalnette Vrlle) of rcsrem Oregon. pollcn.
historical. and field drLla sho\\ that ponderosa pine has been a conponent of both loltand/floodplain and upland/foothilt \,cgeta,
tion. In thc later. it was rn important connituent of the sa!ania and open oak lr'oodland vegetation ihnr was widesprcad in the
early | 800s. NI uch of the hi storical range of pondero sa pinc ha! been convertcd to orher land uses, such as agricu lture. or changed
b] ecological succession to a closcd toresl dominated prinaily b)' Douglas fir Elfotu ro undersrand pasl \\.illamertc Valler-
vegetanon or 1() rcslore historical ccosr. slens ir the Valle,v should recognize lhc imporant ecological posirion once hcld b,"-

Introduction

Most residents of the Willanette Valley of west-
em Oregon do not recognize ponderosa (yellow)
prne (Pintrs pondero.rn) as a natural pan of their
landscape. Most assumc that the scattered pon-
derosa pine seen in the Valley were grown from
seed collectcd east ofthe Cascade Mountains. ln
fact, some standard relerences (Franklin and
Dyrness 1973.) do not nrention ponderosa pine
occu[ing in the Valley noflh of Eugene. Thus.
many are srupdscd to learn that pondcrosa pine
has been growing rhrcughout theWillamette Vallcy
for several thousand yeals (Pearl 1999) and thar
it is a genelic race distinct from the ponderosa
pine lbund east of Lhc Cascade Mountains (Cooding
1998)

Bccause of the increasing interest in ecologi-
cal restoration and in establishment ofponderosa
pinc timber plantations in the Willamette Vallev.
\\,e invcstigated the past and present distdbution
ofponderosa pine to develop a l.uller understanding
of its ecological requirements and successional
position within the ValJey. This paper presents a
rc \  i cu  u l  the  l i l e ra tu le  on  pont le rosu  p ine .  a r rg -
mented $'ith data wc collected south of Eugene.
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Prehistoric Ponderosa Pine

Sedimentcorcs from Lake Labish and Onion Flats,
two neighboring deep peaty deposits in rhc cen-
tral Willamette Valley (Figure 1). revealed the
presence of pine (Hansen 1947). Although this
study predated rC dating techniques, the chro
nology of the cores can be tied to the Mazama
purnice deposit ofabout 6800 yea$ betbre present
(ybp). Pine was more abundant toward thc bot-
tom ofthe cores, declined to vcry low levels, then
increased in abundance around 7000 ybp 0ust
above thc Mazama ash layer) to levels it main-
tained to the present. Datcd sediment corcs fiom
an old ox-bow of the Willamette Rivcr near Al
bany (Pearl 1999) showed abundant pine pollen
toward the bottom of the corc at 1 1.000 ybp, de-
clining to very low levels around 10,000 ybp. and
rising slightly to the curaent low levels around
7.000 ybp. Many of the cunent Willamerre Val-
ley prairic and woodland species also bccanre
common in the pollen proliles around 7,000 ybp.

Interprctation of these pollen data is compli-
cated because the pollen of ponderosa pinc can-
not bc distinguished frorn lodgepole pine (Pllrs
c(,r10r7d). CulTent ecological requirenents of these
species (Franklin and Dymess 1973, Bums and
Honk i l lu  iqqor  and (h tnge\  in  communi l )  l \pe .
depicted by the pollen cores (Pcarl 1999) and
concomitant climate change (Whitlock 1992)
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suggesl that the pollen of 8.000 ybp and older is
lodgepole pine (Hansen 1967) and that pine pol-
lcn dcpositcd in thc Willamette Valley in the last
7,000 years is pondcrosa pinc.

Ponderosa Pine Before 1850

Hlstor ical  Fecords

Early accounts of the Valley provide anecdotal
cvidcncc ofponderosa pine. Thejoumal ofDavid
Douglas (Davies 1980) described an oak-pine
savanna in thc north Vallcy near present-day
Neuberg (Figure l). Douglas described pines
grorving in the firothills ofthe westem and southcm
parts of thc Valley. An unnamed missionary de
scribed grcves of oak and pine near Salem in 1 E40
(Snrith 1949). A sawmill built in 1852 south of
Alpine processed pine cut tiom a stand nearMon-
roe (Figure l) (Anonymous 19,12).

The historic vegetation distribution of ponde-
rosa pine in western Oregon can be investigated

through the 1852-53 General Land Oflice (GLO)
survey records. The GLO survey identif ied wit-
ness trees at each section and half section comer
by species and mapped vegetation boundaries. The
sur re)  rec t r rJ r  p ror  ide  un  unu: .u i r l l l  .1 ' le rn r t i .
description of vcgctation at the time. The GLO
records rnention ponderosa pine with white oak
(Quercus gorryal1a) and sometimes Douglas-fir
l.Pseudotsuga mertziesii) on thc foothills. on thc
flood plain. and in riverine tbrests between Eu-
gene and Halsey (Johannessen et al. 197l). near
the Willamette River adjacent to Monroe where
they were subject to inundation (Benner and Sedell
1997). and with Orcgon white oak and Douglas-
th in grass noftheast of Eugene (Borg I 992). Most
of the pine was on the lower hills at the sides of
the Valley (Johannessen et rl. 197 | , Boag 1992).
On the prairie-dominated fl ood plain. isolated oaLs.
pincs and Douglas-firs grew under special con-
ditions created by former dwellings, thin soil and
r ock outcrops (Johannessen et al. 197 | ).

These direct accounts in the GLO records con-
finn the presence of ponderosa pine throughout
much of the Willamette Valley. Ponderosa pine
was not mentioned in Habeck's (1961) tnnsect
across the Valley at Salem and in Towle's ( 1982)
transect atMonroe (where two other studies above
mentir 'n pine i. \ugge.ling lhat punderu:a pirre u u.
not abundant in their study arcas or was consid-
ered unimportant by these researche$.

The historical distribution of ponderosa pine
can also bc inf'erred from sources other than the
GLO surleys. In a study of the Fox Hollow Re
search Natural Area, an unlogged area immedi-
ately south of Eugene, Cole (1977) found that
Douglas-iir was the most common tree species
bcfore 1850. Ponderosa pine and white oak were
conrmon associates on the hilltop and upper south
erly slope. where 23Vc-29Vc of the 6,1-70 trees
per ha was ponderosa pine. A small amount of
incense cedar (Cakx:edrus dr:r'rrrerrs) was also
pr '<scn t .  Thus .  th is  s i te  in  1850 hrd  a  \cd t le r ing
of trees on an open hil lsidc. with pondcrosa pine
as an impofiant component.

These reports collectively suggest that pon-
derosa p ine  was w ide ly  d is t r ibu ted  in  the
Willamette Valley before l850. Ponderosa pine
occurred in an open fbrest with conlbinations of
oak and Douglas-fir on sites fiom the occaslon-
al]y f looded valJey bottoms to very well-drained
hil lr. \\c founrl l i l l lc rccord ol port,-l. rorl pinc in

Figurc L Thc willamctte Ri\.'er \hlley. noting locations cited
in the rexr .
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the prairic zone or in the river-related bottom-
land hardwood type.

Stand Reconstruct on Study

We conducted a stand reconstruction studv 0n
Bureau of Land Management propefi.v in two 16-
ha unlogged stands ncar the Fox Hollow RNA
south of Eugene (sections 11 and 21 of Tl9S,
R,lW). We filst surveyed cach stand for old pon-
derosa pine. Thc stand in section 1l contained
nine ponderosa pinc trees, six ofwhich pre-dated
1850. All were located in a nonh-south l ine on
the west face of the hil l . just below the top. A
visual survey detccted only 4 9 other trees that
appeared to pre-date 1850 on thc basis of bark,
branch and stem characteristics. although there
u,ere a few dead open-grown white oaks ofinde-
tcrminate dates oforigin on the upper west slope.
The stand in section 2l containcd six ponderosa
pine trees arranged roughly in pairs. as well as
Douglas-fir and incense cedar that appeared to
pre-date I 850. The older trees tcnded to be near
the top of two wesCt'acing ridges, not low on slopes
or near the inteNening stream.

We selected seven pondcrosa pine tlees irom
the t$,o stands to serve as fircal lrees for further
sampling. We mapped thc location of immedi-
ately adjacent codominant and subdominant neigh-
bors. We aged the focus pine and a sample of the
adjaccnt trees by counting annual rings, adjust-
ing age for height of the increment core or sec
r i , 'n .  S i r ,  o I  the  e igh l  p ( 'nJcro :a  p ine  t ree .  in  our
sample (seven locus trces and one neighbor) origi-
nated bclbre I 850 ( l1 11. 11 92, 1 8 17, I 820, I 820,
and 1835). In contrast, only six of26 trces ofother
species that were codominant or subdominant
canopl' ncighbors originated bcfore 1850 (1677,
1173,  1195,  1801,  1808,  and 1E l7) ;  a l l  were
Douglas-fir

We also sampled from three fixed-area plots
(0.l4 ha) centered on ponderosa pine trees in the
section 2l stand. Three ponderosa pine and 31
Douglas fir trees of the 131 trees in these plots
originated before 1850 (Table 1). There was no
evidence (stumps, logs, or snags) of a lost pre-
settlement oak component in this stand, and little
evidence in eithcr stand of conifers that were
canopy size in 1850 but had since died.

Thesc results suggest that in 1850. the study
area varied from ponderosa pine-Douglas-fir-oak
savanna, to open woodland, to patches ofclosed

TAULE L Total nunber of indi\idual\ per hectare b] spe
cies in three 0.1:l ha circular pkxs centered on
ponderosa pinc in the section 21 stand. Thc poD
derosa pinc originaiing before 1850 werc focus
lrces. Note that the\e densit] valucs should not
be cxlrapolated to the whole 16 ha of lhc stand.
There were onh 6 ponderosa pincs lrces in the
stand. and thcir distribution $as strongl) clumpcd.

Spcc i ( !

O r i e i n
KCgcrre13tron

Before 1850 Ai ier  1850 (<15 cm dbh)

Douglas-fif

Grand fif
Black oak

Chinquapin
Bigleaf naplc
Rcd alder

1 2
7,1 IJ6
0  r00
0 1 3
0 ' 7
0 0
0 0
0 0

1
1 1 9
il l
9l
1

93
2

canopy forest. Judging by the surviving trees, the
t rees  o [  the  . tud)  $crc  gencra l l l  qu i te  loung in
l850 (median age = 30 yr).

Ponderosa Pine Since 1850

A few studies have cxamined modern distribu-
tion of ponderosa pine. Hansen (1947) reported
seeing sizable pinc stands in the central Valley in
1938; his photos of these stands appear to be of
l lat sites. not hil lsides. Hansen also noted that
ponderosa pine grew on the outwashplains south-
west ofPuget Sound and in the southem Willamette
Valley. Ponderosa pine was mapped in western
Oregon from Portland south through the Willamette
Valley to the Califomia border (Anderson 19311).
In the cental Willamette Valley. he noted the high-
est concentntion of pine was in the same flood
plain area identified by Johannessen et al. ( 197 I )
and Benner and Sedell (1997).

A conmunity analysis of closed oak stands in
lhecent rJ l  \ r l l c1  shoued fourcommuni t l  t lpc r
(Thilenius 1968). Only the poison oak (Rlrl-r
dfiersiloba) type contained any ponderosa pine,
and it was rare evcn in this type. All ofthe stands
in this analysis were lowJying, not on hil lsides.
All were closed-canopy. and all appeared to post-
date 1850. Within these closed oak stands were
scattered (average 17 per ha), overtopped open-
grown oaks ranging from 257 to 308 years old.
Thus, these stands had earlier been oak wood-
lands of the type described elsewhere as having
contained ponderosa pine.
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Frantlin and Dymess (1973) discussed the oak
type in the Willamette Valley province without
mention ofponderosa pine. They concluded. how
(]ver, thal ponderosa pine occurred south of Eu-
gene mi rcd  u  i th  Doug la . - l i r .  and  .ome incen5e
cedar and oak, on ridges and south slopes and
along some streams. Juday (1976), also working
south ofEugene, described a similar upper slope
pine type. Cudously, he describedthis as the nonh-
em limit of ponderosa pine in westem Oregon.

Cole ( 1977) suggested that incense cedar has
rcgenerated in large numbers on drier sites since
1850 and would replace ponderosa pine as the
pine senesces. On more mesic sites. grand tirwould
rcplace the Douglas-fir that colonized the wood-
lands. As a result, stands open in 1850 have be-
comc closcd forcsts today. Our stand reconstruc-
tion data (Table I ) show a similar pattern. Stand
density, grand fir and incense cedar all increased
o\er  ( ime.  Mu. t  o l  the  Duug la . - l i r  regenerJ l ion
in our data can be attributed to increased undcr-
story light caused by a recent clearcut ad.iacent
to one of the ponderosa pines. Because *e ob-
'c r \ i J  ahundan l  n r tu r l l  ponJeros l  p ine  regen-
eration in rgcent clearcuts trdjaccnt to our study
area in section 21. we concluded that the lack of
young ponderosa pine in our study stands is re-
lated to poor regeneration conditions (low light),
not a lack of viable seed.

A survey fron Eugene to the Columbia River
by the Willamcttc Valley Ponderosa Pine Con-
sel.vation Association (Robefi McNitt, WVPPCA,
personal conrmunication) showcd that pondcrosa
pine was fbund in any abundance in only three
locations; the Beaverton/Tigard arca, low clcva-
tion Cascadc foofi i l ls sites from Molalla to Cot-
tage Grove, and lowland sites near rivers south
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of Salem, withmost occurring along a nonh south
line from Albany to Veneta. Ponderosa pine was
conspicuously absent ftom Coast Range foothills.

These studies ofcontemporary conditions dem-
onstrate that ponderosa pine occurs on both val-
Iey bottoms and hillsides. Because most studies
nofih ofEugenc wcreconducted in krw-lying sites,
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duction.

Conclusions

Efforls to restore historical vegetation in thc
Willamette Valley should include ponderosa pine
woodlands. The cunent scarcily ofpondcrosa pine
can be caused, not only by habitat loss, but also
by fire exclusion that allows open woodland to
be replaced through succession by closcd lorcst.
Reintroduction and long-term maintenance of
ponderosa pine in the Willamette Valley will re-
quire active management to promote the open
woodland conditions necessary for natural rcgcn-
eration or the suryival of planted seedlings.

Acknowledgements

The Eugene District ofthe Bureau ofLand Man-
agement provided support. Sara Lipou John
Tappeincr, Donald B. Zobcl. and an 2lnonymous
reviewer provided helplul reviews. This is publi-
cation 3433 of the Forest Research Laboratory.
Oregon State Univcrsity.

Boag. P Cl. 1991. Environnrcnl and Expcricncc: Sc(lcn1cnt
Culture in Nineteenth century Oregon. tini!'crsity o1'
Califbmia Prcss. Bcrkclc!. Clalilbmia.

Bums. R. Nl . .  and B.  I l .  l {onkala.  1990. Si lv ics of  N"orth
America: Conilers. Vol. 1. LSDAForesl ServiceAg
ricultufal Handbook 651. Waihington. D. C.

Cole. D. l9??. Ecosysiem dynanrics jn the conifcrous forcst
of the Willanrette Valle]', Oregon. USA. Joumal of
BiogcograPh], l i1El  192.

Dal ics.J.  l9 lJ0.  Douglas of  lhc Forcsls.  Univ.rs i l - -  of  \ \ash
ington Press. Seattle. Washingion.

Franklin. J. F.. and C. T. D,""mcss. 1973. Narural \egeration
of Orcgon and \lashingion. L;SDA Foren SeNice
Ceneral Technical Report CTR'PNw'6.

G " " d ; n f  C  D  l o o c . . ' e n e r i c  .  a f i d r i . r  a n d  m .  r i n p . .  . r ( m .

ofponderosa pine in lhe willamcllc Vallcv ofOrcgon.

Willamette Valley Ponderosa Pine 83



N4.S. Thcris. C)rcgon Slatc Univ.rsir). Cor\'.rllis. Or
cgol1.

Habeck.  J.  R.  1961. The or ig inr l  vegetat ion of  the mid
Wilhmette \ille!. Oregon. Northlvest Scicncc 35:65
11.

Hrusen. H. P I 917. Post-giacial Nccess ion. climate. and chro-
nology in thc Pacific Northlcst. TransacdlDs of lhe
,A.mer ican Phi lo$phical  Society.  \ew Sedes.  37: l
130.

Hanscn. H. P 1967. Chronolog) of postghcirl pollen pfo-
files in llrc Pac;fic Norlhlvcsr (USA). Re!ie\i oI P.r'
lcoborany and Prlynolos] .1: i 03 105.

Joh.rnnessen. C.L. .  WA. Da!enpofr .  A.  Nl i l le t .  and S.
NIcWi l l iams. 1971. The legeiai ion of  rhe \ \ i l lanrc l tc
\hllcr. Annals of lhc Arsociarion olAmerican Geog
ruphers 6l :286-302.

Juda]. C. P 1976. The location. compositi(nl rnd structure of
old gfo\|th fore\rs of the Oregon Coilst Rangc. Ph.D.

Received 23 .lanuan 200l
Acceptatl ftn' ptrblittttion 24 Jub 2001

Dissef iat ion.  Oregon State Uni lcrs i1 l" .  Cor\r l l is .

Pcarl. C. A. 1999. Holocene environnental histof] of the
willamette V.rlleJ. Oregon: nrsights liom an 11.000
vear record irorn Bcavcr Lakc. M.S. Thesis. Lrniver-
si!\' ol Orcgon. Eugene. Oregon.

Smrth. J. E., 19.19. Nrtural legetation in lhc Willamcllc Val
lc!. f)rcgon. Science 109:.11''12.

Thi lenius.  J.  F.  1968. The Quem\ gutr \unu forcsts of  (he

Willamcttc Vallcy. Oregon. Ecology '19:1i 2.1- I 131.
Towle, J. C. 1982. Changing geograph! of Willanlcltc Valle]

\\'oodlands. Oregon Hislorical Quaierl,"- 83:66 87.
Whidock. C. 1992. Vcgcuriuul and climatic histor) of the

Paciiic Norlhwest during the last 20,000 years: Inr
plications for understanding prcscnt dal biodiversity.
North!r'c\1 En! ironmental Joumal 8:5-28.

8,+ Northwcst Science. Vol. 76. No. l, 2002


