
Locat ion:
Near Duva l l ,  Washing ton (K ing County )
Proper ty  S ize:
154 acres
Fores t  Type:
Ear ly -sera l  mixed fores t
Soi l  Type:
Mosaic  o f  g lac ia l  ou twash and vo lcanic  so i l s
Stand Age:
Regenera t ing fores t ,  logged in  2012

The long- term goal  i s  to
es tab l i sh  a mature ,
res i l ien t  fores t  tha t
con t inues  to  prov ide
cr i t i ca l  ecosys tem
func t ions  ( la te -
success iona l  wi ld l i fe
habi ta t ,  r ipar ian
func t ions ,  and water  cyc le
regu la t ion)  we l l  in to  the
nex t  cen tury .

Quick Facts Project Object ives

Stossel  Creek Case  Study:
Adapt ive  Restorat ion in  the

Puget  Sound Lowlands

Property Background

The S tosse l  Creek s i te  cons i s t s  o f  154 acres  loca ted in  the  To l t  watershed
eas t  o f  Seat t le .  S tosse l  Creek,  which runs  through the  proper ty ,  prov ides
habi ta t  for  s tee lhead and sa lmon.  The up land areas  o f  the  s i te  prov ide fores t
and wet land habi ta t  for  many wi ld l i fe  spec ies .

His tor ica l ly ,  the  s i te  suppor ted mixed coni fer-hardwood fores t  and r ipar ian
habi ta t s .  The s i te  was logged by a pr iva te  landowner  in  2012,  and i s  now
dominated by even-aged,  ear ly -sera l  fores t  and peppered wi th  invas ive
spec ies .  Res tora t ion e f for t s  began in  2020.



Project Description
Res tora t ion o f  the  S tosse l  Creek s i te  i s  in tended to  increase i t s  res i l ience to  a
changing c l imate  bo th  by increas ing spec ies  d ivers i ty  and running a decade-
long adapt ive  p lan t ing t r ia l  us ing seed l ings  sourced f rom warmer  and dr ier
c l imates .  Natura l  regenera t ion i s  happening on a l l  154 acres ,  wi th  ac t i ve
res tora t ion on 51 of  those acres .  Adapt ive  management  p lan t ing t r ia l s  wi l l
be  used to  assess  the  v iabi l i t y  o f  var ious  spec ies  p lan ted across  the  s i te .
C l imate-adapted seed l ings  sourced f rom o ther  reg ions  are  be ing in terp lan ted
wi th  loca l ly - sourced seed l ings  and t rees  tha t  have na tura l ly  regenera ted on
the s i te .

The s i te  was d iv ided in to  19 un i t s  based on geography and vege ta t ion type.
A p lan t ing p lan was drawn up based on so i l ,  topography,  and ex i s t ing
spec ies  wi th in  each un i t .

The re fores ta t ion p lan sought  to  increase b iodivers i ty  and s t ruc tura l  d ivers i ty  

Planting Process

by es tab l i sh ing
a mix  o f  fores t
habi ta t s
inc lud ing fores t s
o f  long- l i ved
coni fer  spec ies ,
mixed coni fer -
dec iduous
fores t s ,  and
dec iduous
fores t s  on
di f fe ren t  areas
of  the  s i te .

The loca t ion o f
invas ive  spec ies
were mapped,
and before
p lan t ing began
the mos t
aggress ive
invas ives  were
addressed
through manual ,
mechanica l ,  and
chemica l
removal .



There  has  been more na tura l  regenera t ion f rom hardwood spec ies  than
nat ive  coni fers .  To increase s t ruc tura l  and sera l  s tage complex i ty ,  the  pro jec t
re ta ined natura l ly  regenera t ing dec iduous  spec ies  and p lan ted addi t iona l
coni fer  spec ies  to  es tab l i sh  a mix  o f  con i fer  and dec iduous  fores t  types .  

Three na t ive  coni fer  spec ies  were p lan ted: Douglas- f i r,  wes tern  redcedar,
and wes tern  whi te  p ine.  For  Douglas- f i r  and wes tern  redcedar,  a
combinat ion o f  seed l ings  f rom the loca l  seed zone and 1-2 o ther  seed zones
were p lan ted.  For  the  o ther  seed zones ,  the  pro jec t  used the  Seed lo t
Se lec t ion Too l  to  iden t i fy  areas  wi th  a  c l imate  tha t  matches  the  pro jec ted
c l imate  for  S tosse l  Creek in  the  mid to  la te  cen tur y .  The bes t  c l imate  ana logs
for  the  pro jec ted fu ture  c l imate  o f  the  S tosse l  Creek area are  sou thern
Oregon and the  Nor thern Cal i forn ia  coas t .  Seed sources  for  Douglas- f i r  and
wes tern  redcedar  were iden t i f ied in  these  areas .

The pro jec t  a l so  a imed to  increase t ree  spec ies  d ivers i ty : i t  inc ludes  p lan t ing
t r ia l s  o f  con i ferous  and dec iduous  spec ies  no t  curren t ly  presen t  a t  the  s i te
and sourced f rom warmer,  dr ier  c l imates .  Shore p ine,  grand f i r,  incense
cedar,  and Oregon whi te  oak were in terp lan ted wi th  the  loca l  spec ies .  The
pro jec t  inc ludes  range expans ion o f  one spec ies ,  incense cedar,  which i s
typ ica l ly  found in  the  sou thern Oregon coas t  range.  Some adjus tments  to  the
or ig ina l  p lan had to  be made based on seed s tock  avai lab i l i t y .  

Sourc ing seed l ings  was a log is t i ca l
hurd le ,  as  there  was no one-s top-shop
for  a l l  sources  and spec ies .  The
pro jec t  worked wi th  f i ve  nurser ies ,
which made log is t i c s  and t iming more
compl ica ted,  as  avai lab i l i t y ,  t iming,
and s ize  o f  mater ia l  on de l iver y
var ied by nurser y .  

Trees Ordered from Nurseries

Cost

The cos t s  o f  the  res tora t ion p lan t ing
were mos t ly  s imi lar  to  a  non-c l imate
adapted p lan t ing.  The 14,000 t ree
seed l ings  were $0.50-$0.75 each,  for
a to ta l  o f  about  $12k inc lud ing
sh ipping.  Labor  cos t s  were $30-40k,
though there  were addi t iona l  labor
cos t s  for  invas ive  spec ies  removal  in
advance o f  p lan t ing.Cedar seedl ings a t  S tosse l  Creek

Seedl ings p lan ted a t  S tosse l  Creek



Land managers  have a l ready adopted prac t i ces  tha t  amount  to  c l imate
adapta t ion,  even i f  they aren' t  exp l ic i t l y  labe led as  such.  These s t ra teg ies
inc lude ex tending water ing per iods ,  us ing more drought  to leran t  spec ies ,
expanding seed sources ,  and reduc ing t ree  dens i t ies .  Recogniz ing the  ro le
of  these  prac t i ces  in  crea t ing more res i l ien t  fores t s  can he lp  focus
management  and p lan a more comprehens ive  approach

Avai labi l i t y  o f  se lec ted spec ies  i s  an i s sue,  and i f  a  par t i cu lar  spec ies
needs  to  be p lan ted,  managers  may need to  have seed l ings  grown under
con t rac t .  I f  there  i s  su f f i c ien t  lead t ime,  i t  wou ld be idea l  to  con t rac t  wi th
a s ing le  nursery  to  reques t  spec i f i c  spec ies  and reduce log is t i ca l  i s sues .  

I f  a  p lan t ing pro jec t  i s  se lec t ing spec i f i c  spec ies  and seed zones  f rom
outs ide i t s  c lose  loca l  reg ion,  i t  may be necessary  to  order  mater ia l  two to
three years  in  advance.

There  are  ques t ions  remain ing on how wel l  the  new t rees  wi l l  surv ive  co ld
snaps,  as  swings  in  tempera ture  ou t s ide the i r  normal  range wi l l  s t i l l
occur .   

Moni tor ing i s  an added cos t  and a long- term commi tment ;  pro jec t
managers  need to  th ink  through ways  to  conduc t  prac t i ca l  moni tor ing to
unders tand i f  p lan t ing t rees  f rom di f fe ren t  seed lo t s  i s  wor th  the  e f for t .
Examples  inc lude f lagging d i f fe ren t ly ,  photo  poin t  records ,  and GIS
mapping o f  t rees  f rom di f fe ren t  zones .

The S tosse l  Creek s i te  was for tunate  to  have l imi ted presence o f  invas ive
spec ies ;  o ther  s i tes  may have no tab le  addi t iona l  cos t s  re la ted to  invas ive
spec ies  removal  to  improve the  surv iva l  chances  o f  new t ree  spec ies .

Lessons Learned and Recommendations for Similar Projects

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