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Snag avai labi 1 i ty may be expected to decline as the demand for firewood 

increases. Snag management guidelines are provided. 



EVALUATION OF SNAGS ON THE UNIVERSITY OF IDAHO 
EXPERIMENTAL FOREST, NORTHERN IDAHO 

Snags o r  dead standing t rees are a natura l  component o f  forested 

lands and are created by f i r e ,  disease, insec t  i n fes ta t i on ,  wind damage, 

compet i t ion and ot'her agents. There are  many, sometimes conf l  i c t i n g  

uses o f  these snags. In tens ive  f o r e s t  management reduces the avai 1 abi  1 i ty  

o f  snags because o f  the l ack  o f  snag recrui tment dur ing shor te r  r o t a t i ons  

and cont inual  removal o f  po ten t i a l  snags dur ing th inn ing  operat ions 

(Thomas e t  a1 . 1975). The Occupational Safety and Health Act (OSHA) 

requires tha t :  " a l l  snags and t rees dangerous t o  any operat ion such as 

r a i l r o a d  t r a f f i c ,  wood operations, landings, donkeys, r igg ing ,  and 

campsites, sha l l  be f e l l e d "  (OSHA 1980). The increasing t rend t o  use 

snags contain ing sound wood f o r  wood products was a major top i c  of 

discussion a t  a Dead Wood Symposium held i n  Spokane, Washington dur ing 

1978. Firewood cu t te rs  a re  removing a l a rge  amount o f  dead wood, both 

standing and downed mater ia l ,  t o  use i n  home heating. This t rend i s  

expected t o  increase w i t h  escalat ing costs o f  heating homes w i t h  o i l ,  

gas o r  e l e c t r i c i t y .  

The complete removal o f  snags from forested lands i s  detr imental  

t o  those w i l d l i f e  species t h a t  depend upon snags t o  meet t h e i r  hab i t a t  

requirements. Many studies demonstrate the importance o f  snags as 

cav i  ty -nest ing b i r d  hab i ta t  (Bal da 1975; Conner e t  a1 . 1975; McCl e l  land 

e t  a1 . 1975; Bu l l  1975, 1977 and 1981 ; Hardin e t  a1 . 1977 and Scott  1978 

. among others) .  

This study on the Un ive rs i t y  o f  Idaho Experimental Forest 

(hereaf ter  re fe r red  t o  as the Experimental Forest) shoul d provide f o r e s t  

and w i  1 d l  i f e  managers w i t h  information concerning the physical  aspects 



o f  snags t h a t  make them valuable as cav i ty-nest ing b i r d  h a b i t a t  i n  

Northern Idaho as we l l  as o the r  fo res ted  areas w i t h  s i m i l a r  h a b i t a t  

types and cl imate. The study ob jec t i ves  were to :  1 ) est imate the  

volume and dens i ty  o f  snags on the  Experimental Forest; 2 )  evaluate 

cav i ty -nes t ing  b i r d  use o f  snags on t h a t  area; 3)  est imate the  amount 

of snag mate r ia l  c u t  f o r  f i rewood dur ing  one year; 4) est imate the  

dens i ty  of cav i ty-nest ing b i r ds  on the  Experimental Forest; and 5)  

prepare a management p lan  f o r  t he  snags and associated cav i  t y -nes t i  ng 

b i r ds  on the  Experimental Forest: 



STUDY AREA 

The 2897 ha (7158 acre) Un ivers i t y  o f  Idaho Experimental Forest 

consists of seven u n i t s  (compartments) located 18 t o  56 km (11 t o  35'mi les)  

northeast o f  Moscow, Idaho (Fig. 1). Data were co l lec ted on fou r  un i ts :  

F l a t  Creek (Uni t  3), East Hat ter  Creek (Un i t  2), West Hat ter  Creek 

(Uni t  1 ) and Big Meadow Creek (Uni t  4). These compartments included 

98 percent o f  the  t o t a l  study area. The Flanagan Creek compartment 

(Uni t  5)  was n o t  sampled because o f  inadequate access, and two other  

compartments were too small t o  sample. . 

The Experimental Forest l i e s  w i t h i n  the  Cedar (Thuja), Hemlock 

(Tsuga) , Pine (Pinus sp. ) western f o r e s t  .,types (Kuchler 1964). 
- .  

P rec ip i t a t i on  ranges from 63 t o  89 cm (25 t o  35. inches) per year and 

occurs mostly i n  the  winter  ( P i t k i n  1977). Habi tat  types present on the 

Experimental Forest are: Grand f i  r lpach is t ima (Abies grandi s1Pachistima 

myrsin i  tes )  , western redcedar/pachistima (Thuja p l  icata/Pachistima 

myrsin i  tes  ) , Doug1 as-f  i rln inebark  (Pseudotsuga menziesi i1Physocarpus 

malvaceus) and subalpine f i r l pach i s t ima  (Abies lasiocarpa/Pachistima 

myrs in i  tes )  (Daubenmire 1968). Major t r e e  species found on the 

Experimental Forest are grand fir, Douglas- f i r ,  western redcedar, 

ponderosa pine (Pinus ponderosa), western l a r c h  (Lar ix  occidental i s ) ,  

lodgepole p ine (Pinus contor ta)  and western white p ine (Pinus monticola) . 
These species comprise 38, 22, 13, 10, 7, 6 and 2 percent of the t o t a l  

gross volume respect ively.  F i f t y - four  percent o f  the f o r e s t  volume 

consists o f  sawtimber l a rge r  than 41 cm (16 inches) diameter a t  breast 

height (dbh) ( P i t k i n  1977). The f o r e s t  i s  mostly well-stocked and 

contains patches o f  o l d  growth timber a1 though such disturbances as f i r e ,  

insect  damage, disease, and logging are evident. 





METHODS 

Descr ipt ive features, such as stand locat ions  and hab i ta t  types, 

were obtained from a repor t  on the Experimental Forest by G .  Al len  

(1 975). The repor t  p a r t i t i o n s  the major f o r e s t  compartments ( ~ l  a t  

Creek, East Hatter Creek, etc. ) i n t o  manageable subcompartments o f  

121 t o  162 ha (300 t o  400 acres). A number o f  stand types occur w i t h i n  

each compartment, These stand types and compartments w i l l  be referred 

t o  throughout t h i s  repor t  (Table 1 )  and are described i n  d e t a i l  i n  

Appendix B. Data analysis was conducted by compartment and stand type 

t o  f a c i l  i t a t e  in teg ra t ion  o f  resu l t s  i n t o  f u tu re  forest  management 

pol i c y  fo r  the Experimental Forest. 

Snag Volume and Density 

Aer ia l  photographs and topographic maps were used t o  del i neate 

16 ha (40 acre) blocks on the f o res t  p r i o r  t o  i n i t i a t i o n  o f  f i e l d  work- 

Each block const i tu ted a sampling un i t .  A 20 x 305 m (66 x 1000 f t )  

s t r i p  t ransect  was establ ished w i t h i n  each of the 178 un i t s  (Fig. 2). 

Transects s tar ted 31 m (100 f e e t )  from a randomly selected corner of each 

u n i t  and were contained w i t h i n  the bounds o f  the sampling un i t .  Data 

were col  1 ected from 51 transects selected a t  random. 

F i e l d  work was conducted from June t o  September 1977 and from 

~ u l y  t o  mid-August 1978. The s t a r t i n g  po in t  o f  each transect was 

permanently marked w i th  a numbered . p l as t i c  tag attached t o  the base of 

the nearest large tree. A compass bearing was followed f o r  t ransect 

placement. Snags occurring w i t h i n  the 10 m (33 f e e t )  bounds on e i t he r  

s ide  of the transect were counted. A 31 m (100 f e e t )  f iberglass tape 

was used t o  measure distance. 



Table 1. Basic stand descr ip t ions  ascerta ined from a e r i a l  photography 
i n t e r p r e t a t i o n  (A1 1 en 1975), U n i v e r s i t y  o f  Idaho Experimental 
Forest, 1975. 

Stand Height Greater Than 40 Feet 

Code Crown Cover Descr ip t ion  

Medium and we1 1 stocked 
Medium and w e l l  stocked 
Poor ly stocked 
Poor ly  stocked 
Two s tor ied- -overs tory  w i t h  manageabl e 
understory. Overstory general l y  poor 
bu t  no t  more than medium stocked. 
Understory p o o r l y  ( o r  more) stocked: 
a t  l e a s t  100 t rees  per  acre would be 
1 e f t  a f t e r  removing overs tory .  

Stand Height  Less Than 40 Feet 

Code 

Other 

Code 

Crown Cover Descr ip t ion  

Medium and we1 1 stocked 
Poor ly  stocked . 
Apparently nonstocked 

Crown Cover Descr ip t ion  

Nonconimercial f o r e s t  
Nonforest 
Water (noncensus) 

Crown Cover Texture 

1 / Coarse - 
Fine 
Coarse 
Fine 

Crown Cover Texture 

F ine 
Fine 

1/ Texture i s  a v isua l  i n t e r p r e t a t i o n  o f  the  impression g iven by - 
v a r i a b i l i t y  o f  crown size. 
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sample u n i t  
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Fig. 2. Orienta t ion  and l o c a t i o n  of snag t r a n s e c t ,  Eas t  Hatter Creek 
compartment, Universi ty  o f  Idaho Experimental Forest .  



Snag locat ions  a1 ong transects were p lo t t ed  on ae r i a l  photographs. 

A map de l ineat ing  locat ions  o f  stand types was superimposed on these 

a e r i a l  photographs t o  determine stand types i n  which snags occurred. 

Volume o f  dead standing mater ia l  was determined w i t h  a standard regional 

volume tab le  f o r  i n t a c t  snags greater  than 33 cm (13 inches) dbh. 

Volume o f  snags less than 33 cm dbh was ascertained from a t ab le  of 

volume f o r  small t rees (A l len  e t  a l .  1976). Snags w i t h  broken tops were 

t rea ted as c u l l  t rees and form class tables gave the percent of the 

remaining bole below the break (Di lwor th l976:l84). Volume f o r  broken 

snags was then gained from volume tables.  

Snag densi t ies were calcu lated f o r  the 0.6 ha (1 -5 acre) transects 

and were extrapolated t o  stand type and management compartment. Analysis 

o f  Variance (ANOVA) was used t o  t e s t  d i f ferences i n  volume and densi ty o f  

snags by compartment and stand type. Results o f  ANOVA were t reated w i t h  

a Duncan's Mu1 t i p 1  e Range Test t o  ascer ta in d i f ferences between 

management compartments and stand types. 

Ind iv idua l  Snag Data 

Forty-three measurements were taken f o r  snags - > 1.8 m (6 f e e t )  t a l l  

and - > 15 cm (6  inches) dbh (Appendix C ) .  Each snag base was permanently 

marked w i t h  a numbered aluminum tag. Each snag was numbered consecutively. 

and could be add i t i ona l l y  l abe l l ed  as 'IT" (w i t h i n  the transect and used 

II II by w i l d l i f e )  o r  W (used by wi ld1 i f e  but occurred o f f  the transect) .  

Placement o f  the tags insured t ha t  windthrow would leave them attached. 

Permanent marking o f  the snags w i l l  f a c i l i t a t e  f u tu re  studies on snag 

a t t r i t i o n  and snag use by cavi  ty-nest ing b i rds.  

Feeding use by b i rds  was assumed i f  there were excavations on the 

lower 1.2 m (4 f e e t )  o f  the snag. Bu l l  (1975) determined t ha t  most 



forag ing was done a t  o r  below t h i s  height .  These excavations were 

considered the r e s u l t  o f  feeding a c t i v i t y  i f  they were < 5 cm (2.5 inches) 

i n  depth and of an i r r e g u l a r  shape w i t h  rough edges. Excavations were 

assumed nest ing- roost ing c a v i t i e s  when they occurred above 1.2 m (4  feet )  

and they were rounded o r  e l l i p t i c a l  . These c a v i t i e s  were examined t o  

determine i f  they were b l i n d  holes o f  on l y  a few inches i n  depth o r  were 

of s u f f i c i e n t  depth t o  be considered nest  cav i t i es .  Nest holes were 

considered cur ren t  i f  f resh  wood chips occurred near the  base of the 

snag, a b i r d  was observed using the  cav i ty ,  o r  the edges o f  the ho le  

appeared f resh l y  excavated. Snags having evidence o f  use by cav i t y -  

nesters were examined both on and o f f  t ransects.  

Snag he igh t  was measured t o  the  nearest f o o t  w i t h  a cl inometer. 

The c l  inome'ter was also. used t o  measure percent slope. Diameter a t  

breast  he igh t  was measured t o  the  nearest i nch  w i t h  a standard metal 

diameter tape. Diameter measurements were grouped i n t o  f o u r  categor ies : 

15.2 t o  33 cm (6 t o  13 inches), 35.6 t o  53.3 cm (14 t o  21 inches), 

55.9 t o  73.7 cm (22 t o  29 inches) and 78.7 t o  93.9 cm (31 t o  37 inches). 

Re la t i ve  soundness of the snag was r a t e d  according t o  the fo rce  requi red 

t o  t u r n  a small torque wrench attached t o  the  end o f  an increment borer 

i n  accordance w i t h  a technique developed by B u l l  (1975). A snag was 

considered t o  be r o t t e n  t o  s o f t  i f  the r e l a t i v e  soundness r a t i n g  was 

0 t o  .4 m-kg (0 t o  3 f t - l b s )  a t  a 2 i nch  depth, s o f t  t o  sound i f  .6 t o  

1.1 m-kg (4 t o  7 f t - l b s ) ,  sound if 1.2 t o  1.5 m-kg (8 t o  11 f t - l b s ) ,  

and case-hardened i f  > 1.7 m-kg (1 2 f t - l b s )  o f  fo rce  was necessary t o  

t u r n  the increment borer. The age o f  a snag was ascertained by counting 

the growth r i n g s  o f  a core sample taken from the  t r e e  w i t h  an increment 

borer. Age a t  death could no t  be determined when the snag was i n  a 



deter iorated condit ion. Percent canopy coverage was measured w i t h  a 

spher ical  densiometer. The observer counted the t o t a l  number o f  po in ts  

o f  the canopy re f l ec ted  on 17 in tersec ts  o f  the spherical densiometer 

wh i le  fac ing i n  f ou r  card inal  d i rec t ions .  This t o t a l  was m u l t i p l i e d  

by a constant o f  1.5 ( S t r i c k l  e r  1959). 

Analysis o f  Snag Character is t ics 

The re la t ionsh ip  between snag charac ter is t ics  and uses by b i rds  

was analyzed d i f fe ren t l y  depending on whether the var iab l  es were 

continuous o r  coded by class. Discriminant analysis was used t o  analyze 

continuous snag var iab les.  (Biomedical Programming 1975). This approach 

has worked wel l  i n  other  r e l a ted  studies (James 1971 and conner e t  

1976). Class var iables were analyzed using chi-square tes ts  of 

association. S ign i f i can t  charac te r i s t i cs  from a1 1 analyses were 

f u r t h e r  analyzed w i th  preference r a t i o s  and Bonferoni Z s t a t i s t i c s  

a l .  

(Neu 

e t  a1 . 1974). These analyses were conducted f o r  each snag use (nesting- 

roos t ing  , feeding , and combined use). 

Firewood Cut t ing 

Permits are required t o  cu t  f irewood on the Experimental Forest. 

I l l e g a l  firewood cu t t i ng  ( ind iv idua ls  wi thout permits) probably took 

place but  could not  be assessed. The Experimental Forest was v i s i t e d  

on f i v e  weekends during the f a l l  o f  1977 and a l l  firewood cut te rs  

encountered were checked f o r  permits, species o f  t r ee  cut, and the amount 

of .  snag mater ia l  removed. A number o f  permittees was contacted by 

telephone a t  the end o f  the firewood cu t t i ng  season and the t o t a l  volume 

o f  snag mater ia l  removed and snag t r ee  species cu t  was estimated. 

" i n  f i e l d "  checks were used t o  assess the accuracy o f  the telephone 

survey. 

The 
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