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Engelmann spruce type to timber line’ there is a notice- 
able increase 111 range, due to the exposed situation of the 
timber line station. 

2. Precipitation increases rapidly with altitude up to 
the Douglas fi type. From the Douglas fir to the Engcl- 
mann s ruce type it remains almost stationary, but a t  
timber h e  there appears to be a substantial increase. 

3. Wind movement is normally greatest in the higher 
altitudes, but this relation is not always indicated for the 
reason that some of the stations are located in the forest 
while others are in the open. The highest records are 
obtained at timber line, and the lowest in the spruce 
forest. 

4. Eva oration records show no constant relation to 
altitude, !,cause wind movement and exposure to sun- 
shine, two of the strongest factors influencing evaporation, 
vary at the different stations according to density of 
cover. The highest records obtained are in the pinon- 
juniper type and the lowest in the Engelmann spruce 
type. 

5. On the basis of origin there are several general soil 
t e8 in this region. Those in the pinon-juniper ty e are 
&Bed from sandstone, limestone, and basalt. the 
yellow pine ty e local areas of limestone and sandstone 

over the type as a whole. Above the yellow pine type all 
the soils are derived from.volcanic rocks. 

Probabl the most important soil charackr to be dealt 
with in t&s region is the capacity for absorbin and 

moisture as determined by peimiea % ility, 
and willin coefficient. Froni 

the least favorable con- 
with respect to natural 

soils have a high water- 

occur near the f ower limits, but basaltic soils predominate 

so1 9 s common t.hrough 
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holding capacity, they also have a high wilting coeffi- 
cient, and unless mixed with a large proportion of stone 
and gravel they are exceedingly impervious. High pre- 
cipitating, low evaporation, and a high degree of per- 
meability tend to create a large moisture supply in the 
Douglas fir and Engelmann spruce and alpine types. 

Soil tern erature is of importance mainly through its 

F. or even a few degrees above 32 , the soil moisture 
ceases to be available to plant roots. If this condition 
persists cont,inuously over lon 

desiccation. 
6. The data obtained indicate that the up er limits of 

all the forest types are determined primarily % y low tem- 
erature as relat.ed to hotosynthesis, and that the lower 

Emits are determine% primarily by deficient moisture 
supply. Low soil temperature, by rendering the soil 
moisture unavailable to the roots, may under certain . 
conditions, as a t  timber line, become the upper control; 
but, at least as far as reproduction is concerned, this is 
not believed t,o be a revalent factor in this region, for 

where long periods of continuously low soil temperature 
occur, transpiration in seedliigs is reduced to a negligible 
quantity by a deep snow cover. Deficient moisture 
rather than high temperature is regarded as the lower 
control because observations supported by experimental 
c1nt.n on nearly all of the species in t h i s  region indicate 
t1ia.t when adeyuntely supplied with moisture they are 
capable of enduring hi h temperature far in excess of 

range. 

indirect e 2 ects. When the soil temgerature falla to 32’ 

7 trans iration is favored by suns %m e and wind t e result 
niay % e fatal to a tree which is unable to endure extreme 

periods d 

the reason that in t R e high altitudes, the only places 

those which occur at t B e lower limits of their natural 
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