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Purpose 

The t e s t  was made t o  determine the e f fec t  of three possible vari-  
a t ions  i n  the indicator s t icks:  

1. Variations i n  shape. W i l l  square, round, or  f l a t  s t i cks  of 
the same cross section, length, and exposure have the same moisture con- 
t en t ?  

2. Variation i n  exposure. Determine the e f f ec t  of exposing the 
s t icks  i n  the open versus exposing them under a screen. 

3 .  Variation i n  density or the  e f f ec t  of preparing the s t icks  t o  
have the same weight or preparing them t o  have the same length. 

Procedure 

The s t icks  were prepared from 1" x 6" x 24" boards o f  ponderosa 
pine sapwood. Each board was ripped t o  make two pieces of each shape. 
( ~ h r e e  pieces of equal density were used t o  m a k e  each st ick.)  One s e t  of 
four square, four round, and four f l a t  s t i cks  having the samc cross-seo- 
t iona l  area (0.25 sq. in.) and prepared t o  have the same oven-dry weight 
(100 grams) was expose6 i n  the  open and a similar set  was exposed under a 
wire screen. Another complete s e t  of four square, four round, and four 
f l a t  s t icks  having the same cross-sectional area was  prepared t o  have the 
same length (22 inches) regardless of oven-dry weight and was exposed i n  
the open and a similar s e t  was exposed under u wire screen. Altogether 
48 s t icks  were used nnd they wcrc wcighcd t o  determine t h e i r  moisture con- 
t e n t  a t  8:30 a.m, and a t  3:3O p.m. on 13 days during August, September, 
~d October 1939, The t e s t  w a s  run a t  tho  Wind River Experimental Forest  
on tho  Columbia National Forest, Washington. The s t icks  wore oven-driod 
before and aftcr tho f i e l d  tost w d  the l a t t e r  woights were used in oom- 
puting tho i r  moisture content. Field weights were taken t o  nearest one- 
tenth grm, 

Tho soruen was made of two layers  of 14-mesh wire screen 35 inchos 
wide a d  10 feet long, held in  a horizontal. north-and-south posi t ion 13 
inchos above the ground. ( R - 1  spooif i c ~ t i o n s * )  A l l  the  s t icks ,  screened 
and unscrooned, rested on racks 10 inchus abovo the  ground, Thc s t i cks  
were not exposed c loser  than 12 inches t o  t h o  end of the  scroen. Tho 
gtioks were exposed fo r  scvernl wee;ts before thc f i r s t  weights w e r e  taken 
on August 17. 



The effect of  shape and exposure is indicated in the fo l lowing  
table: 
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The range i n  mois tu ro  content and vuritltion between days of the 
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The data also throw some light on the question of the effect of wood 
density. The cut-to-weight sticks show marked variation in length; hence, 
they also vary in density because they all have the same cross section. 
The average moisture content of the longest and shortest stick for 13 days 
in each set of four cut-to-weight sticks, and each treatment, is summa- 
rized in the following table: 

Effect of Length (density) of Stick on Moisture Content 
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The following conclusions are based on inspection of the data and 
the use to which the sticks are put in practical applicatiua: 

I 

1. There does not appear to be any important difference between 
round and square sticks of the same cross section. 
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2 .  There does appear to be a small but important difference be- 
tween sticks made from high density wood and sticks made from low density 
wood, Therefore, the practice of discarding sticks of high or low densi- 
ty wood is sound and should be continued, 

3, Flat sticks of the same cross section as the round and square 
sticks show an important difference in behavior and could not be used 
interchangeably with round or square sticks, 

4. There is not any important difference between sticks cut to 
weight and sticks cut to length, provided that the densest and lightest 
wood is eliminated under both methods of preparation. 

5 In general screening does not appear to make a very great dif- 
ference in the daily minimum moisture content of the sticks. The effect 
does not amount to as much as one percent in the afternoon averages. 



Effect  o f  Ground Surface and Height o f  Exposure 
upon Fuel Moi.sture Indicator Stick Values 

William G, Morris 

The ground surface a t  the  f i r e  weather s ta t ions  where fue l  mois- 
t u re  indicator s t i cks  are  used d i f fe rs  so greatly t h a t  it i s  impossible 
t o  f ind the same kind of surface over which to  place the s t icks  a t  a l l  
s ta t ions .  As a r e su l t  some are  placed above a l ea fy  surface, some are 
above a duff surface, others are  above a base s o i l  surface, and some are  
above a rocky or gravel surface, Some investigators recommend preparing 
an a r t i f i c i a l  ground surface or bed of fo res t  duff several f e e t  wide over 
which t o  place the s t icks  a t  a l l  s ta t ions ,  

It i s  the local  practice t o  place the s t icks  on a wire rack s ix 
inches above the ground but there is a chance f o r  error i n  regulating the  
height of the  s t icks  and also t h e  question of whether or not some other 
height would do as well or  bet ter ,  

To t e s t  the  e f f ec t  of differences i n  ground surface and height  of 
s t i o k  supports, a r t i f i c i a l  ground surfaces of Douglas fir fo re s t  duff, 
gravel, and mineral s o i l  each 3k f e e t  by 7 f e e t  mere prepared beside a 
natural  ground surface of wild grass a t  the  Wind River Experimental Forest. 
Over each of the prepared s u r f ~ c e s  3 half-inch s t icks  were placed a t  each 
of the  following heights above the surface: 3R, 6 " ,  9", and 1.2". Qdy 
the 6" height was used over the grass., The standard fue l  moisture indi- 
ca to r  s t i ck  fo r  Oregon and Washington was used. This s t i ck  consists of 
three p i eces  of 2' gsquare ponderosa pine sapwood about two f e e t  long held 
para l le l  end 2' apar t  by two small wooden dowelsr The s t icks  are cut t o  

oven-dry weight of 100 grams during preparation, The 39 s t icks  used 
i n  the expariment had been carefully calLbrated t o  insure comparability. 
In the  test they were weighed on seven days of moderately dry weather, the 
kind of weather i n  which p reo l se  f i r e  danger measurement i s  important* 
A l l  weights were  carefully made on laboratory scales weighing t o  the  near- 
est; 0.1 percent moisture content* 

2ke P@@u2ts &but~ed ms difference whatever between the s t i c k s  ex- 
poedd @sf the difSsrent kinds of ground surfcices. 

'Pb st;iok8 supported at a i f fe ren t  heights dbave a l l  %he prepqred 
surfaces gave %he f ' o l l o w ~ a g  averoge vnlues for  nine sticks observed 
seven days: 



Height of stick Average moisture Variance of the 
in inches content in percent (6 ) 

b The values for the 9-inch and 12-inch heights are significantly 
greater than for the 3-inch height* The value for the Pinch height is 
significantly greater than for the 6-inch height, but with a lower prob- 

, ability (95 percent) than for the former comparisons. None of the o t h e r  
height comparisons differ by a statistically significant amount, 

The conclusions f rom these tests are that the type cf ground 
faoe over which fuel moisture indicator sticks are exposed does not af- 
feat the stick moisturo content when that ground surface is of the order 
of 3& feet by 7 f e e t  in s i ze .  The height at which the stick is supported 
above the ground should he adjusted accurately at six inches when that 
height is used as a standard, but if 12 inches is used as a standard a 
variation of three inches in height will probably make no significant 
difference, 


