
Z u n i  M o u n t a i n s  C o l l a b o r a t i v e  F o r e s t  L a n d s c a p e
R e s t o r a t i o n  P r o g r a m  ( C F L R P )  p a r t n e r s  c a m e  t o g e t h e r
i n  t h e  e a r l y  2 0 1 0 s  t o  a d d r e s s  a  r e c o g n i z e d  s e t  o f  n e e d s
f o r  f o r e s t  r e s t o r a t i o n  a c r o s s  t h e  l a n d s c a p e :  r e d u c t i o n
o f  u n c h a r a c t e r i s t i c  c r o w n  f i r e  r i s k ,  p r o t e c t i o n  o f  o l d
a n d  l a r g e  t r e e s ,  r e m o v a l  o f  s m a l l  t r e e s ,  a n d  r e t u r n  o f
f i r e  t o  t h e  e c o s y s t e m  a t  e c o l o g i c a l l y  a p p r o p r i a t e
i n t e r v a l s .  A d d r e s s i n g  t h e s e  n e e d s  t o o k  t h e  f o r m  o f
m u l t i p l e  f o r e s t  m a n a g e m e n t  a c t i v i t i e s  i n  t h e
B l u e w a t e r  w a t e r s h e d  p r o j e c t  a r e a s ,  i n c l u d i n g
m e c h a n i c a l l y  t h i n n i n g  f o r e s t e d  a r e a s  t o  p r o m o t e
f o r e s t  s t r u c t u r e  h e t e r o g e n e i t y  a n d  c o n d u c t i n g
p r e s c r i b e d  b u r n s .

Number of  trees  per  acre  was  within the  res i l ience  envelope (range of  acceptance)
for  bark beet le  outbreak,  crown f ire ,  and drought .
The average tree  diameter  increased across  the  landscape,  s ignal ing the  protect ion of
large  and old  trees .
Tree  canopy bulk  densi ty  ( the  densi ty  of  avai lable  canopy fuel  in  a  s tand)  decreased,
indicat ing decreased potent ia l  for  uncharacter is t ic  crown f ire .  
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Results of forest restoration treatments in the Zuni Mountains show continued progress toward
collaborative objectives, including indicators of forest resilience to drought and fire.

E v a l u a t i n g  i m p a c t s  o f  t h e s e  f o r e s t  r e s i l i e n c e  t r e a t m e n t s
b e g a n  w i t h  t h e  i n s t a l l a t i o n  o f  f o r e s t  m o n i t o r i n g  p l o t s
a c r o s s  6 , 5 0 0  a c r e s  i n  2 0 0 5 .  D a t a  f r o m  b o t h  c o n t r o l  a n d
r e s t o r a t i o n  p l o t s  h a v e  b e e n  c o l l e c t e d  u s i n g  U S F S  C o m m o n  S t a n d  E x a m  p r o t o c o l s
f r o m  t h e  t i m e  o f  i n s t a l l a t i o n  t h r o u g h  c u r r e n t  d a y .  P e r m a n e n t  p l o t  d a t a  s p a n n i n g
t h i r t e e n  y e a r s  w e r e  a n a l y z e d  i n  a  2 0 2 0  m o n i t o r i n g  s u m m a r y  r e p o r t  p r o d u c e d  b y  t h e
F o r e s t  S t e w a r d s  G u i l d ,  Z u n i  M o u n t a i n s  C o l l a b o r a t i v e ,  T h r e e  P i n e s  F o r e s t  R e s e a r c h
L L C ,  a n d  U S  F o r e s t  S e r v i c e  t o  d e t e r m i n e  c h a n g e s  a n d  t r e n d s  i n  i n d i c a t o r s  o f
e c o l o g i c a l  f u n c t i o n  a n d  c o n d i t i o n .  F o l l o w i n g  m a n a g e m e n t  a c t i v i t i e s ,  t h e  a u t h o r s
f o u n d  t h a t :

Forest Monitoring Background

Figure 1: a researcher determines azimuth of a line
while laying out a forest inventory transect.
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Analysis  suggests  cont inued movement  toward vegetat ion management  object ives :

T o  c o n t i n u e  e v a l u a t i n g  t h e  i m p a c t s  o f  e x i s t i n g
a n d  o n g o i n g  t r e a t m e n t s ,  s e v e n  p e r m a n e n t  p l o t s
s u r v e y e d  i n  2 0 1 5  w e r e  r e - s a m p l e d  i n  2 0 2 1 .  F o u r
o f  t h e s e  p l o t s  r e c e i v e d  m e c h a n i c a l  f o r e s t
t h i n n i n g  t r e a t m e n t  a n d  t h r e e  r e c e i v e d  p r e s c r i b e d
b u r n i n g  i n  t h e  i n t e r v e n i n g  y e a r s .  T h e  F o r e s t
S t e w a r d s  G u i l d  m a i n t a i n e d  e v a l u a t i o n
c o n s i s t e n c y  b y  m o n i t o r i n g  f o r  t h e  s a m e  s i x  s i t e
c o n d i t i o n  m e t r i c s :  b a s a l  a r e a ,  c a n o p y  b u l k
d e n s i t y ,  q u  a d r a t i c  m e a n  d i a m e t e r ,  r a d i a l  g r o w t h ,
s t a n d  d e n s i t y  i n d e x ,  a n d  t r e e s / a c r e .

Across  the  sample  area ,  basal  area  ( the  square
footage  per  acre  occupied by tree  trunks  at
ground level )  and l ive  trees  per  acre
decreased,  whi le  ponderosa  pine  average s ize
increased,  s ignal ing that  re-entry treatments
reduced the  number of  trees  per  acre  (TPA)
whi le  increasing the  s ize  of  the  trees  on the
landscape (QMD) .  The remaining less-dense
stands  wi l l  experience decreased competi t ion
and increased bioavai labi l i ty  of  nutr ients  and
water .  These  metr ics  correlated with  an
increase  in  crown height  and reduct ion in
continuous canopy across  the  landscape.  The
2021  monitoring f indings  repl icate  those  of
the  2020 report :  taken as  a  whole ,  these
changes  to  s tand structure  are  associated
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Number of  smal l  trees  decreased,  mature  trees  were  preserved,  average diameter  of
ponderosa  pine  increased,  and overal l  tree  densi ty  was  reduced.
Average crown height  (vert ica l  dis tance between the  ground and lowest  l ive
branches)  increased,  s ignal ing a  lowered probabi l i ty  of  surface  f ire  being able  to
burn into  the  l iv ing canopy.
Prevalence of  large  and old  trees  on the  landscape remained steady with  5-6 mature
trees  (greater  than 18"  DBH)  per  acre .

with  a  substant ia l  reduct ion in  the  hazard of  uncharacter is t ic  crown f ire ,  an increase  in
forest  res i l ience  to  beet les  and disease ,  and an increase  in  res is tance to  wi ldf ire  induced
mortal i ty  in  ponderosa  pine .

The restored forest  i s  more res i l ient  against  drought ,  wi ldf ire ,  pests ,  and disease ,  laying
the groundwork for  a  return to  a  his torical  f ire  regime whi le  preparing for  the  impacts
of  c l imate  change in  the  Zuni  Mountains .

Updated Results

Figure 2: plot locations within the re-entry treatment area

Figure 3: Relative effects of treatments in the Bluewater project area.
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