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Lichen Lichen woodlandwoodland characteristicscharacteristics
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Lichen Lichen woodlandwoodland distribution in distribution in 
thethe closedclosed --crowncrown forestforest zonezone



Fragmentation Fragmentation withinwithin thethe closedclosed --
crowncrown forestforest zonezone

•• Disturbances create Disturbances create 
forest gapsforest gaps
–– Importance of fireImportance of fire
–– Importance of Importance of 

compounded compounded 
disturbances disturbances (Payette (Payette et alet al ., ., 
2000)2000)

•• Spruce budworm Spruce budworm 
outbreaks and loggingoutbreaks and logging

•• Deficient postDeficient post --fire fire 
regenerationregeneration
–– Stand ageStand age
–– Stand conditionStand conditionBeforeBefore disturbancedisturbance



ClosedClosed --crowncrown forestforest fragmentation fragmentation 
overover thethe lastlast 50 50 yearsyears



Black Black sprucespruce growthgrowth

–– Forms the northern treelineForms the northern treeline

–– Grows as well on dry, mesic or wet Grows as well on dry, mesic or wet 
sites throughout closedsites throughout closed --crown crown 
forestforest

–– Growth season begin in late MayGrowth season begin in late May

–– GrowthGrowth reductionreduction by by insectsinsects

–– In In thethe closedclosed --crowncrown forestforest zone, zone, 
climateclimate isis notnot a a limitinglimiting factorfactor



ObjectiveObjective

•• Test the null hypothesis : Test the null hypothesis : 

–– There is no spatiotemporal difference of black There is no spatiotemporal difference of black 
spruce growth in lichen woodland across the spruce growth in lichen woodland across the 
closedclosed --crown forest zonecrown forest zone



StudyStudy areaarea
•• FromFrom thethe Parc des Parc des 

GrandsGrands --JardinsJardins to to thethe
northernnorthern limitlimit ofof thethe
closedclosed --crowncrown forestforest
zone zone 

•• 1515--minute minute transectstransects
–– 7070oo W to 72W to 72 oo WW

•• Plots Plots ofof 1 1 kmkm X 140 X 140 kmkm

•• Total Total ofof 112 000 km112 000 km 22



StudyStudy areaarea



MethodsMethods

•• 57 study sites57 study sites
–– 4 sites selected at random per 4 sites selected at random per 

transecttransect

•• Quadrat of 10 X 50 m (500 mQuadrat of 10 X 50 m (500 m 22))
–– 10 tallest trees were cut and 10 tallest trees were cut and 

sectioned in 5 disks (570 trees sectioned in 5 disks (570 trees ��
2850 disks)2850 disks)

–– FireFire scarscar datingdating

Fire scar
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MethodsMethods
•• Ring Ring widthwidth measurementsmeasurements

–– VelmexVelmex micrometermicrometer ((±± 0.01mm)0.01mm) usingusing inin --househouse software (Centre software (Centre 
dd’é’études nordiques)tudes nordiques)

–– EachEach samplesample waswas crosscross --dateddated usingusing inin --househouse software software andand
COFECHACOFECHA



Stand age Stand age accordingaccording to latitudeto latitude

R2 = 0.046
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HeightHeight incrementincrement
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MeanMean HeightHeight

R2 = 0.498

R2 = 0.0721

R2 = 0.0334
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Height increment per yearHeight increment per year

R2 = 0.1388

R2 = 0.2419
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HeightHeight incrementincrement perper yearyear

R2 = 0.6749
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ConclusionConclusion

•• New element of biodiversity : lichen woodland New element of biodiversity : lichen woodland 
stands are present in the closedstands are present in the closed --crown forest crown forest 
zone since 1500 yearszone since 1500 years
(Jasinski and Payette, 2005)(Jasinski and Payette, 2005)

•• Since 1950, a large proportion of the closedSince 1950, a large proportion of the closed --
crown forest had shifted into lichen woodlandcrown forest had shifted into lichen woodland
–– This global shift represent 8% in the study areaThis global shift represent 8% in the study area



ConclusionConclusion

•• Growth dynamics of black spruce in the lichen Growth dynamics of black spruce in the lichen 
woodland is related to stand agewoodland is related to stand age

–– Growth of younger trees is significantly faster in the Growth of younger trees is significantly faster in the 
southern part of the study area than old trees even  in southern part of the study area than old trees even  in 
their youth...their youth...

–– Similar growth of old trees in the lichen woodland Similar growth of old trees in the lichen woodland 
throughout the closedthroughout the closed --crown forest zonecrown forest zone



New New hypothesishypothesis ……

•• Growth differences between the 19Growth differences between the 19 thth and the and the 
2020thth century century 

–– Possibly caused by changing climate conditions in Possibly caused by changing climate conditions in 
the southern part of the study areathe southern part of the study area

•• NotNot onlyonly temperaturetemperature , but , but precipitationsprecipitations andand humidityhumidity

–– Last Last sprucespruce budwormbudworm outbreakoutbreak (1974(1974--1986)1986)
•• ««PostPost --outbreakoutbreak »» growthgrowth vs vs outbreakoutbreak severityseverity
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