
Locat ion:
Po lk  County ,  Oregon,
nor thwes t  o f  Sa lem

Proper ty  S ize:
1,300 acres

Fores t  Type:
Mixed coni fer-
hardwood

Soi l  Type:
The so i l s  are
pr imar i ly  we l l
dra ined s i l t  loams
wi th  a  c layey hor izon
be low the sur face
layer

Stand Age:
Var ied,  Oregon whi te
oaks  are  pr imar i ly
80 years  and o lder

Zena Fores t  s t r i ves  to  be a mode l  for  long- term,
sus ta inable  fores t  management  in  the  Wi l lamet te
Val ley  through:

Regenera t ive ,  low- impac t  fores t ry  tha t
ensures  harves t ing does  no t  exceed growth
and regenera t ion,  es tab l i sh ing eco logica l
sus ta inabi l i t y  a longs ide economic  v iabi l i t y .
S tewarding a b iodiverse ,  mixed-spec ies ,
mixed-age fores t  tha t  enhances  s t ruc tura l
complex i ty  and eco logica l  res i l ience.
Ac t ive ly  res tor ing oak savanna and woodland
habi ta t s ,  con t ro l l ing invas ives ,  and nur tur ing
nat ive  p lan t  communi t ies .
Conserv ing wi ld l i fe  habi ta t  for  sens i t i ve  and
oak-assoc ia ted spec ies ,  such as  wes tern  gray
squi r re l  and acorn woodpecker ,  through
habi ta t  enhancement  and s t ruc tura l  re ten t ion.
Bu i ld ing res i l ience to  c l imate  uncer ta in ty  by
maximiz ing spec ies  d ivers i ty ,  fores t
complex i ty ,  and regenera t ive  po ten t ia l .

Quick Facts Primary Object ives

Zena Forest  Case  Study:
Improving  Cl imate  Resi l ience

and Restor ing  Oak in  the
Wil lamette  Val ley



Beginning Condit ions

The 1,300 acre  Zena Fores t  i s  loca ted in  the  Eo la  Hi l l s ,  nor thwes t  o f  Sa lem,
Oregon.  Be fore  1850,  the  Wi l lamet te  Va l ley—home to  the  Calapooia people
—was large ly  open oak woodland and savanna,  main ta ined by f requent ,
low- in tens i ty  burns  tha t  preven ted t ree  encroachment .
Af ter  co lon iza t ion and the  prohib i t ion o f  t rad i t iona l  burn ing,  Douglas- f i r
and o ther  t rees  began to  over take oak habi ta t s .

As  o f  2008,  oak woodlands  occupied about  29% of  the  s i te ,  and re l i c t
savanna less  than 5%.  These remnants  inc luded oaks  o f  var ious  ages ,  though
mos t  are  a t  leas t  80 years  o ld .  Some areas  had been p lan ted wi th  Douglas-
f i r  or  ponderosa p ine to  encourage woodland condi t ions .

The proper ty  i s  we l l  s tocked
wi th  commerc ia l  t imber
spec ies ,  pr imar i ly  Douglas- f i r ,
Oregon whi te  oak,  and
big leaf  maple .  Minor  spec ies
inc lude grand f i r ,  ponderosa
pine,  wes tern  redcedar ,
Oregon ash,  and non-nat ive
cherry .

Invas ive  spec ies  such as
Himalayan b lackberry ,  Sco tch
broom, and non-nat ive  cherry  Nat ive Oregon whi te  oak a t  Zena Fores t

Property Description

are presen t  throughout  the  oak and savanna areas .  Whi le  the  oak s tands
s t i l l  ho ld  a s ign i f i can t  inven tory ,  they a l so  con ta in  a subs tan t ia l  Douglas- f i r
component ,  which con t inues  to  threa ten oak dominance on the  proper ty .

Over  the  pas t  decade,  the  fores t  has  exper ienced s ign i f i can t  s t ress ,  wi th
ho t ter ,  dr ier  summers  and fewer ,  more in tense  win ter  ra ins  acce lera t ing
Douglas  f i r  dec l ine .  S ince 2015,  near ly  10% of  the  Douglas  f i r s  have d ied,
espec ia l ly  on dry ,  sou thwes t - fac ing s lopes  wi th  poor  so i l s .  These  changes
have prompted a sh i f t  toward spec ies  be t te r  su i ted to  emerging condi t ions ,
such as  Oregon whi te  oak or  Wi l lamet te  Va l ley  ponderosa p ine.

The so i l s  in  the  Zena Fores t  are  pr imar i ly  we l l  dra ined s i l t  loams wi th  a
c layey hor izon be low the sur face layer .  In  some areas  the  c lay component
crea tes  a  hardpan tha t  l imi t s  dra inage and crea tes  areas  o f  seasonal  wet
so i l s .



Prescriptions
Salem’s  c l imate  in

2080 wi l l  fee l
most  l ike  today ’s

c l imate  near
Grani te  Bay,  CA

The typ ica l
summer in  Grani te
Bay,  CA is  12.6°F
(7°C)  warmer and
84.2% dr ier than
summer in  Sa lemThe ex i s t ing res idua l  savanna areas  wi l l

be  expanded to  approx imate ly  161 acres
over  the  nex t  two decades .  Management
wi l l  focus  on removing compet ing
Douglas- f i r  through commerc ia l  logging
whi le  pro tec t ing res idua l  oaks  and
min imiz ing so i l  d i s turbance in  areas  wi th  

Oak Savanna

The dec i s ion to  res tore  oak habi ta t s  in
Zena Fores t  i s  roo ted in  the  landowner ’s
obser va t ions  o f  how c l imate  change i s
reshaping the  Wi l lamet te  Va l ley  as
summers  become hot ter  and dr ier.
Douglas  f i r  has  no t  done we l l  on the
proper ty ,  whi le  na t ive  Oregon whi te  oak
has  shown remarkable  res i l ience,  wi th
deep roo ts  and d iverse  fungal
assoc ia t ions  tha t  he lp  them adjus t  to  dr y ,
ho t  env i ronments .  As  a resu l t ,  the
landowner  sees  oak res tora t ion as  bo th  a
re turn  to  h i s tor ica l  condi t ions  and an
inves tment  in  a  more c l imate- res i l ien t
fu ture .  Whi le  they con t inue to  exper iment
wi th  sourc ing Douglas- f i r  seed l ings  f rom
warmer,  dr ier  reg ions ,  the i r  long- term
s t ra tegy inc ludes  expanding oak savanna
and woodland to  crea te  a  fores t  be t te r
su i ted to  the  cha l lenges  ahead.

Salem, Oregon’s  predic ted c l imate in
2080

nat ive  forbs  and grasses .  Douglas- f i r  wi th in  oak canopies  may be g i rd led to
crea te  wi ld l i fe  snags  and avoid damage dur ing har ves t .  Spec ies  such as
b ig leaf  maple  and Oregon ash wi l l  be  eva lua ted ind iv idua l ly .  Genera l ly ,  i f
these  t rees  are  compet ing wi th  oaks  o f  any age c lass ,  they wi l l  be  removed.

Dense s tands  o f  oak over  50 years  o ld  wi l l  be  th inned to  40–50 t rees  per
acre ,  favor ing the  hea l th ies t ,  larges t  c rowns.  Invas ive  spec ies  wi l l  be
cont ro l led wi th  a  mix  o f  herb ic ide appl ica t ion and mechanica l  mas t i ca t ion.
Nat ive  woody shrubs  l i ke  haze lnu t  wi l l  be  cons idered for  removal  where
grass land res tora t ion i s  the  pr ior i ty .  A l l  oak savanna res tora t ion areas  wi l l
be  moni tored annual ly ,  wi th  fo l low-up vege ta t ion management ,  pr imar i ly
herb ic ide appl ica t ion,  to  preven t  the  re turn  o f  undes i rab le  spec ies .



As summers  become hot ter  and dr ier ,
the  landowners  o f  Zena Fores t  are
prepar ing for  a  more c l imate- res i l ien t
fu ture .  Oregon whi te  oak has  shown
remarkable  res i l ience,  and expanding
the oak savanna and woodland i s  a
s t ra tegy for  ensur ing long- term
economic  and eco logica l  res i l ience.  

The landowners  urge o thers  no t  to
over look the  eco logica l  and economic
benef i t s  o f  hardwoods.  Beyond the i r
merchantab le  va lue,  hardwoods
prov ide cr i t i ca l  habi ta t  for  b i rds ,
insec t s ,  and o ther  wi ld l i fe .  “ In  the
Wi l lamet te  Va l ley ,  the  land s imply
doesn’ t  want  to  grow coni fers  a t  the
same ra te  as  o ther  areas  in  the
Nor thwes t ,”  the  landowners
exp la ined.  “Landowners  need to
manage oak and o ther  hardwoods as
an asse t ,  ra ther  than a l iab i l i t y .”  

Takeaways

Th is  mater ia l  i s  based upon work  suppor ted by USDA/NIFA under  Award
Number  2023-70027-40445.

Oak woodlands  in  Zena Fores t  d i sp lay d iverse  condi t ions  bu t  wi l l  be
managed to  main ta in  and enhance the i r  oak component  over  the  long term.
Th inn ing wi l l  pr imar i ly  remove Douglas- f i r  and maple  to  re lease oaks ,  whi le
in  dense oak areas ,  less  v igorous  t rees  may be cu t  to  promote  large crown
deve lopment  in  the  remain ing ind iv idua ls .  At  leas t  two oaks  per  acre  wi l l  be
des ignated as  legacy t rees ,  pro tec ted f rom encroachment  by o ther  spec ies  to
a l low them to  grow in to  large-crowned spec imens .

Oak Woodlands

Oregon whi te  oak woodland canopies


