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What’s next?



What’s next with todays weather?



What’s next with climate change?

Always uncertainty… be prepared



What’s next?
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– Diseased planting stock
– Drought
– Increased deer herbivory



what’s causing the Decline?

Dynamics

Climate
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Project objectives - 1:

Dynamics –
Quantify historic range of variability
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Project objectives - 2:

Quantify relationships

– climate : recruitment
– climate : growth



Project objectives:

Dynamics : historic range of variability

Climate : recruitment & growth
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range-margin Jack Pine 

-understory components



range-margin Jack Pine 

-coarse woody debris
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range-margin Jack Pine 
- composition and structure



range-margin Jack Pine 
- increment cores





increment cores
– sand
– age
– measure
– cross-date



Recruitment / Regeneration



Stand Structure
size, age, density, arrangement, 

volume, etc.



Stand Development
Structural change over time

Oliver 1980
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5-yr Age Class

1880 1900 1920 1940 1960 1980

R
e
c

ru
it

m
e

n
t 

[%
]

0

10

20

30

40

50

60

70

Jack pine

Jack pine snags

Red pine

Oaks

age Distribution – Nimrod Range

Even-aged jack pine
BA = 30.1 m2/ha
Density = 448 tr/ha 

1894/5 fire



Uniform Random Clumped

Spatial arrangement – Ripley’s K



stem map – Nimrod Range
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5-yr Age Class
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Year

1920 1930 1940 1950 1960 1970

90% Window 

Year with recruitment

recruitment window – Midge Lake East
50 years 

median (1935) 95% (1968)5% (1919)
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stem map – Midge Lake East
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Stem Map with Age – Midge Lake East
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Role of disturbance?



demographic transition 



dynamics observed :
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Awkward Silence



Project objectives:

Climate : growth & recruitment



Monthly climate Variables:

– Average temperature
– Precipitation
– Moisture budget (p/pet)





Residual Master Chronology vs Year

Year

1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

R
in

g
-w

id
th

 I
n
d
e
x

0.4

0.6

0.8

1.0

1.2

1.4

1.6

S
a
m

p
le

 D
e
p
th

0

100

200

300

400

500

Master  Chronology vs. Year

1965 2005



climate : growth – Two Groups



climate : growth – Two Groups
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climate : growth – North
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Significant α = 0.05
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climate : recruitment – region

T P P/PET

-0.01 0.28 0.27

Pearson’s correlation coefficients, α = 0.05
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– Succulent stage
– Need cold-

hardening
– Within-season 

variable response





what’s causing the Decline?

Dynamics

Climate
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Promote structural complexity



Variable density management – “skips and gaps”
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Limit initial and understory competition
to promote pine recruitment



Limit herbivory



What’s next?

Always uncertainty… 
be prepared to adapt



Questions ?
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How did THIS:

happen?
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what’s causing the Decline?


