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Aspen-conifer stand at Blackwood Creek before and after mechanical removal of smaller conifers



Study Sites (9)

Unthinned CTC stand near Eagle Rock on west shore

3 west + 3 east + 3 south shore

(currently 2 thinned + 1 unthinned)



Monitoring
2.5 acre permanent plots

• Tree locations mapped

• Tree size, damage, health

• Regeneration subplots

Hemispherical image in each subplot



Site Species Trees/ac BA	(ft2/ac) Vol	(ft3/ac) U.S.	tons	(t/ac)
CV05 Aspen 46 106.6 3136 29.4

Jeffrey	pine 1 2.2 47 0.4
Lodgepole	pine 21 38.7 1384 13.0
Red	fir 19 23.1 495 4.6
White	fir 37 50.0 1133 10.6
Conifer 78 114.1 3059 28.7
Total 124 220.7 6195 58.1

CV06 Aspen 18 30.7 810 7.6
Lodgepole	pine 26 50.0 1846 17.3
Red	fir 34 80.8 2727 25.6
White	fir 25 65.4 1851 17.4
Conifer 85 196.3 6424 60.2
Total 103 227.0 7234 67.8

SSP24 Aspen 49 67.3 2113 19.8
Jeffrey	pine 3 11.4 617 5.8
Lodgepole	pine 11 21.6 857 8.0
Red	fir 1 12.7 582 5.5
White	fir 142 187.5 5461 51.2
Conifer 158 233.1 7517 70.5
Total 206 300.5 9630 90.3

WA38 Aspen 21 28.7 638 6.0
Lodgepole	pine 25 64.6 2463 23.1
Red	fir 38 55.9 1533 14.4
White	fir 47 75.4 2043 19.2
Conifer 110 195.9 6039 56.6
Total 132 224.6 6677 62.6

Stand‐level	summary	data	for	basal	area	(BA),	stand	density	index	(SDI),	volume	(Vol),	and	
bone	dry	mass	in	U.S.	tons	(short	tons)	by	species	at	each	study	site,	LTBMU.
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Species	Composition	(Conifer	%)



SDI Upper Limit 



SDI Upper Limit 

Imminent Mortality Line for Aspen (SDI = 400 English units)



Effect of pile size on 
probability of injury 

Aspen > 1” dbh Aspen < 1” dbh
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Figure caption: 
Predicted probability of 
aspen injury related to pile 
width and distance from 
burn pile (e.g. where 
probability of 0.5 = 50% 
chance of injury) based on 
pile and injury data from fall 
burning in 2011 at one site 
(WA38).  Scenario A: 20% 
probability of “low severity” 
injury; B: 0% probability of 
“Any injury”; C: 60% 
probability of “high severity” 
injury to small trees. 



Question
“How much growing space does 

aspen need to regenerate 
and/or maintain vigor?”

1.  User‐friendly DSS

2.  Stocking guidelines for aspen 
restoration



No treatment “do nothing” scenario - simulated change in stand density index (SDI)



Before thin After thin 124 burn piles



One thinning cuts conifer <14 in. DBH - simulated change in stand density (SDI) 

20%



Second thin cuts conifer <20 in. DBH - simulated change in stand density index (SDI)



Alternate second thin cuts conifer <24 in. DBH - simulated change in stand density



Alternate second thin cuts conifer <30 in. DBH - simulated change in stand density



28 US short tons ac-1 (~64 metric tons ha-1) 
of dry cut wood



Untreated stand
2009 measurement data:
• 78% conifer BA & volume
• 70 tons/ac conifer stem 

wood (excl. crowns & 
saplings <8” DBH)



No treatment “do nothing” scenario - simulated change in stand density index (SDI)

2009 data



One thinning cuts conifer <14 in. DBH - simulated change in stand density (SDI) 



Second thin cuts conifer <20 in. DBH - simulated change in stand density index (SDI)



Alternate second thin cuts conifer <24 in. DBH - simulated change in stand density



Alternate second thin cuts conifer <24 in. DBH - simulated change in stand density

Year 55: 
Overstory conifer is >30in DBH 



Conclusions
• Our findings support notion that heavier thinning:

– favors aspen and plants, longer treatment persistence, 
– but cut conifer fuel load becomes excessive

• Combine complimentary  treatments with hand‐piling and 
burning to mitigate fuel disposal problem (that otherwise 
precludes heavier thinning), e.g.: 
– girdle larger conifers (leave dead wood standing) 
– leave large conifer logs lying intact as coarse woody debris

• Cutting/killing conifer >30” DBH will be necessary
– After two thinning treatments with progressively higher 
DBH limits, any subsequent thinning >14% of SDI (i.e., cut 
all conifer regen.+ some large conifer) at SSP24 necessarily 
involves cutting/killing conifer >30” DBH 
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