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I Context I | Laurentian-Acadian Northern Pine-(Oak) Woodlands |

Fire and Great Lakes Red Pine Woodlands:

Busting Myths and Advancing Management

-Context: Red Pine Ecosystems *
-What do we know now that we did not know before?...including role of fire
-Advancing our silviculture to reflect this understanding

Generali; to other fir ec

Brian Palik
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Northern Research Station
Grand Rapids MN
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What do we know now that we did not Red pine occurs in some abundance in many different Native
know (or appreciate) 30 years-ago? Plant Communities/Habitat Types/Ecosystems

T clearcut harvest
Red Pine (mixed-pine) Forests in the Lake States Now _slleprepamion rrTT— i R rEFTe]
— ative Plant Communities (with abundant red pine):
Plant in spring omm
-Reduced in area: from 1.4 n ha to ~250,000 ha SR 6-sing control Northern Dry-Mesic Mixed Woodland (FDn33a)

Northern Dry-Sand Pine Woodland (FDn12b)

Northern Dry-Bedrock Pine (Oak) Woodland (FDn22b,d)
Northern Poor Dry-Mesic Mixed Woodland (FDn32a,b)
Northern Mesic Mixed Forest (FDn43a)

Central Dry-Mesic Pine-Hardwood Forest (FDc34a)

-Overly red pine dominated; high stocking (e G )
-Fire excluded, often m First thinning
-Dense woody shrubs (hazel)
-Plantations (76% in MN,MI,W1) _
-High economic value m

-Timber-focused silviculture

Potential second thinning

Potential third thinning

Final harvest

Past belief: this
emulated natural dynamics...?

~300,000-450,000 cords harvested annually
utility poles, cabin logs

I Similar ecosystems occur in Wi and MI I

| Forost History Society

I Myth Busted: red pine ecosystems are all the same I

Diversity of Diversity of Approaches
...or at least it should...but does it?

Shawn Fraver.
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I We know a lot more about disturbance regimes-fire l

Recent quantitative estimates: Leech Lake We know that red pine forests were mixed-species ecosystems

Band of Ojibwe Homeland--Chippewa NF

Heinselman (1996): return interval (yrs) Myth Busted: stand-

~Crown fire: 150-250 (stand replacing) pepiechajfiicidofiedine i Crppvwa Raionsroret == ** Ticonsin: Nowashrstan 130 O T ienigans Pk and Praghzer 1952
_Surface fire: 5-50 disturbance regime - = o
T .. - | B
= 0 s
Northern Dry-Mesic Mixed Woodland (FDn33a) - = g Red pine
“ «
-Infrequent catastrophic fire rotation of 220 years &
A p . q 2 { w 20 Red pine 2
-Frequent, low-intensity surface fires, w/ rotation of 75 yrs - 5 L e e
7 g - |
g o o
Mixed-severity fire regimes, i ing less-than-stand- ing fire.... AT ] } 2 | Mmoot Fraien and Reten 1995 1o Michivan: Whitney 1386
(Bergman 1924, Shirely 1932, Eyre and Zehngraff 1948) X L y £
e s 8 *
5 K] Rod pine
Landscape “ 40 e
Fire intervals: 1-40 years - 5
Mean fire interval: 6.6 yrs n 1 . -n I - All three native pi
Range reflects variation in Indigenous S s B W i ey i
i S oy 500 0T e et CRSRCC e
use spatially and temporally ISR S O s N e sv‘\:-‘“\ g Myth Busted: Red
o oo 5 .
Species Species it SR BREC S .
Stambaugh et al. 2021. Forest forests were mostly red pine
Ecology and Management

FDn33a: red pine, eastern white pine, jack pine, trembling
- aspen, paper birch, balsam fir, red maple, big-tooth aspen,
h s black spruce, northern red oak, white spruce

Similar estimates in W1 and M|

Jack McGowan-Stinski.
n:

We know that red pine ecosystems were often Why?: Mixed-severity fire regimes, pelknowithatiedpinelecosystemsihadicompiEs el uctie

woodlands with a variably open canopy: ling less-than-stand-replacing fire

- - i for str y stands
| Overstory present during events | 1924, Shirely 1932, Eyre and Zehngraff 1948)

MN Native Plant Communities (with red pine): I Also Mixed-agent: Armillaria, wind l
Northern Dry-Mesic Mixed Woodland (FDn33a) 50-75%
Northern Dry-Sand Pine Woodland (FDn12b) 50-75%

Northern Dry-Bedrock Pine (Oak) Woodland (FDn22b,d) 25-50%
Northern Poor Dry-Mesic Mixed Woodland (FDn32a,b) 25-100%
Northern Mesic Mixed Forest (FDn43a)

Central Dry-Mesic Pine-Hardwood Forest (FDc34a) 50-100%

Myth Busted: closed
canopy, high density
forests

“Nature’s own group selection: red “After patchy disturbance in red pine “Large old pines and red pine
pine reproduction was generally stand (140 years old), red pine cohort regeneration, Pike Bay,
shaded out within a few years except reproduction established in groups.” Chippewa National Forest.”

in openings caused by tree mortality.”




Multi-cohort to broadly singl hort age
-Overstory tree legacies after disturbance

[ Fraver & palik. 2012. 1. of Veg. sci.
AP T OGO OGP
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Myth Busted: Easting (m)
red pine regenerates
PGP A B P PP OB P in even-aged stands
Decade

To summarize natural fire regime and resultant structure:

Mixed-

ity (i ing less than d-replacing) fire regime
-Openings from other disturbance agents

-Complex and variable age structures

-Mixed-species

-Woodlands with variable canopy cover

Management rarely emulates this......

-Even aged stands
-Spatially in structure &
-High stocking (favoring the A-line)
-Generally shorter rotations: 60-120 years
-Strongly red pine dominated

-Can have dense shrub layer
-Even-age regeneration systems

Greg Corace

Red Pine Managed for Timber (SSS):
-Structurally simple

-Spatially simple (homogeneous)
-Species simple (tree species poor)

but not
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I Another feature of complex stands: big parts! I

Fraver & Palic. 2012
1. Veg. S

£ 5cl Trees=40cm  Snags=40em  Uprootings  DWD
site dbh/ha dbivha No./ha mha

Itasca State Park 130 10 24 616
Sunken Lake 104 2 18 745
Lac La Croix 12 24 16 127.6
Scenic State Park 92 6 30 824
Ramshead Lake 114 2 H 1204
Voyageurs Island 80 54 24 157.8
Pine Point 3] 20 2 755

| Managed 5 1 32.6

Not just about old-growth...these are long-lived features that should be
present in younger stands that have multi-cohort (complex) structure

10
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Yes but...They are too simple!

ne ecosystems have more

/diversity at all | stages

truncates d

so little structure is carried into new stand

12



| Red Pine Natural D

.
Model Mixed-Severity Archetype CoPCaCh AT, Ecological

| NEEAE g e
Stgeortvet_[nriute —JCauseorComseuerce | :

CIETTETIZR I Spatially heterogeneous  Results from near stand replacing to patchy
S live and dead tree legacies fire

[P 22779 Extended and important or Herb and shrub dominated; or prolific ‘
(1-60 yrs) locally absent, lasting from hardwood sprouting may bypass PFS;
< 1to several decades surface fire? ‘

\EI L 25l 40-70 years for new cohort Red pine densities low initially, increasing
red pine that may establish over time in mixture with other species;
with intolerant species  surface fires in later development

Red pine dominated, other Surface fires lim
species present; small-  species except in fire-skips; new pine
scale disturbance increases establishment in openings
heterogeneity and ‘
dead/decadent trees

TN Lo 20 Red pine dominated, with Long-lived pines accumulate complex

(+150 yrs) eastern white pine; structure; patchy surface and crown fires,
heterogeneous canopy;  wind, root-rot gaps, create heterogeneity ‘
broadly even-aged to
several cohorts

recruitment of sensitive

Easting (m)
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Ecological Silvicultural System: Great Lakes Mixed-Pine Ecosystem

(Mixed-severity Archetype) Palik & D’Amato. 2019. Ecosystem Processes

Palik & D'/Amato. 2023. Wiley Press. |

Developmental
Shge/Epv:nt Duration (vrs) [Example Activities ECOLOGICAL
SILVICULTURAL
Disturbance and Legacy 0 Variable retention harvest; deadwood m
reation creation e -
S et Mansgoret
Preforest 1 to 5+ (20+) Site preparation; competition control; &
regeneration B |l - oy W Fhomate
Young Forest (early) 5t0 30 Regeneration; browse control; release
Young Forest (later) 30to 70 Variable density thinning (VDT)
Mature Forest 70 to 150 VDT; ion in VDT gaps;
creation; competition control ‘
Variable retention harvest
Old Forest +150

Decadence/deadwood creatiol H &
ion in 3 =

control; VRH?
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Mature stage: patch
mortality from fire etc. [
Preforest: herbs and .
shrubs dominate

unless.

" large structures

sppi iy ForddVd|
LK s iy

i

Young sta o L g ’ % , el o NG

establish s 15 2 - — ~

stocking generally E 80 | Advancing our silviculture to reflect this understanding
¢ T P T ;
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| Variable retention harvesting (VRH)...to emulate natural disturbance and structural outcomes

For pine, VRH can be variable in practice:
dispersed to aggregate

-Some overstory present after
harvesting....like natural disturbance

-These are actual examples of

L implementation
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VDT: Before and After
IDuration (yrs) [Example Activities _ .

[Example Activities

B A

Variable retention harvest; deadwood
o

Variable retention harvest; deadwood creation

Site preparation; competition control; R
.I [ I. = R Site preparation; competition control; Rx fire;
fire; regeneration g iRl - N

Regeneration; browse control; release

i Bh ﬁﬁl.s\;

Regeneration; browse control; release

Variable density thinning (VDT); Rx fire

Variable density thinning (VDT); crop tree
VDT; ion in VDT gaps; ] s . =
creation; competition control-Rx fire % n £aps;
* creation; competition control-Rx fire
Variable retention harvest

Variable retention harvest
Decadence/deadwood creation; VDT;

m Decadence/deadwood creation; VDT;
control-Rx fire; VRH? ] i

in control- GaggCorace
Rx fire; VRH?
Treatments: Rx Fire after harvest ¥ Goals: Treat_rr;fn;s: o
-Site preparation; Rx fire ~create seedbeds i -Direct development in younger stands to create complexity, :‘E'::::hrzerin:‘ve;elr:'t‘il::
-Regeneration -reduce competition - : heterogeneity, and diversity...Reduce SSS! . &
-encourage preforest condition ‘ 2 ¥ -Rx fire in later stage

Example Activities xample Activities

Variable retention harvest; deadwood

Variable retention harvest; deadwood
creation

creation
Site preparation; competition control; Rx

Site preparation; competition control; Rx
fire; regeneration

fire; regeneration

Regeneration; browse control; release Regeneration; browse control; release

Variable density thinning (VDT); Rx fire Variable density thinning (VDT); Rx fire
VDT; regeneration in VDT gaps; dead
creation; competition control-Rx fire
Variable retention harve
Decadence/deadwood creation; VDT;

VDT; in VDT gaps;
creation; competition control-Rx fire

Decadence/deadwood creation; VDT;
regeneration in openings; competitiol

Variable Retention Harvest

i
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E el
" i B ; But you can do that! | | i ine with i also shrub red a ,Q f
Emulating a Natural Model -You can’t do that! Impacts to survival/growth of intolerant species Y L 3 ? ", ; 7 ;’ g ?
...It puts reg ion in proximity to 'y pines Red Pine, Jack Pine : s mw! .
150 15 yr Planted Pine Density w and w/o shrubs
5 eadied! 160 ERed Pine [Jack Pine 1 White Pine 1
D 025ucgap g @ =
§ 10 I
£ 100
S 50
£ e
E a0
2
o
Ambient Reduced Ambient Reduced
3 Uncut Aggregate Retention-Lg Gap
= ~200 fi?/ac ~72 ftlac
2
£
s Jack ins Diameter Red Pine
Montgomery et al. Ecology || i
2010; FEM 2013 T "
Palik et al. Eco. Apps. 2014 H
Myth Busted: 5
Easting (m) Jack pine is shade intolerant...it’s | | **
dry soil intolerant...tolerates 0 w0
moderate shade conrsl aggepmeais oo Gonwl [re——r—
Trssment Trestment
r—— Myth Busted: [ Ecological si e can be A ion Silviculture |[ DAmato and paik. CiFR. 2021
You can’t do that? Overstory retention, | [RZ/JCEEN LR The threat of shoot blight

shoot blight, and pine regeneration Sirococcus conigenus means you can hev e:”:t:" s

[ Muteretal.pem 2015 | [ patik et al. ecosphere. 2022 | S Mixed-Species-Red Pine Woodland |1
e
. . Wiechmann et al. Fem 2022 | [ Multer et al. rfw 2021 Lo
150 15 yr Planted Pine Density w and w/o shrubs === | EZE J g . d species,
160 CRedPine JackPine [ White Pine ES including novel species, within the Transition
190 T 25 context of a natural model..more oaks?
8 120 1
£ 100
£
£
E a0 Restore composition and
» structure..NRV; some species more
o adaptable...e. white pine, oaks, jack
Ambient Reduced Ambient Reduced pine and complex structures are
more stable to disturbance
Uncut Aggregate Retention-Lg Gap
~200 filac ~72ftlac

cg P — Manage to enhance resistance to a ‘
There are things you can do to reduce impact: E2 stress...drought...woodland structure
with larger i e.g., 1/2-3/4 ac g g
-Shrub ion...lower idity, less moi: stress © —
Reduce Facilitate
Rx fire? Kills spores, reduces humidity | Ostry et al. FEM 2012 impacts adaptation

& Role of Rx Fire?....greater opportunities?

If you think | am dwelling on the
past. ider climate i

23 24



| Summary |

-Red pine dominated woodlands were much different ly and itionally than their

P ically ixed-species, lower stocking, variably open canopy, complex age structures

-Fire was key to dynamics and structure...but in ways that have not been fully appreciated until recently

Silviculture for this has rarely | the natural model...but it can

-Such a model a variety of app h i density thinni i ion harvesting,
regeneration, and Rx fire at multiple developmental points

timber

-A natural model, including one that better embraces Rx fire, does not
grow and how you grow it will change

h what you

-A natural model can be adaptable to changing climate

Tony D’Amato, Shawn Fraver, Linda Nagel, Rebecca Montgomery, Jerry Franklin, Mile Stambaugh, Mike Ostry

an Palik o 3
USDA Forest Service ) N (
Northern Research Station y

brian.palik@usda.gov \_\,/‘
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