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What we’ll cover Fet

* General natural disturbance archetypes and their
influence on wildlife habitat conditions

» Natural disturbance-based silviculture systems and

linkages with adaptation and wildlife outcomes
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Disturbance archetypes I o

Four predominant forest archetypes
based on disturbance regime

1. Forests initiated by infrequent
severe disturbance

2. Forests characterized by frequent
low-severity disturbance, primarily
fire

3. Forests characterized by gap
disturbance, notably from wind

4. Forests characterized by mixed-
severity disturbance regimes
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Dlsturbance and forest -dependent Wlldllfe 4 w«-ww“'
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What does dlsturbance leave behind?

.+ Biological legacies (living and dead trees;
unimpacted areas) representing unique habitat
features

'\What does disturbance create?

 Structural complexity and floristic diversity at
multiple spatial scales through differences In
d|sturbance seventy and frequency




Disturbance and forest-dependent wildlife | s

SINGLE STANDING TREE . ‘ o UNBURNT PATCHES OF SOIL
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Sommers and Flannigan (2022)

Photo: B. de Groot
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Disturbance and forest-dependent wildlife | it

Wildlife response to fire severity and fire surrogate treatments
Golden-mantled ground squirrel Dark-eyed junco Oven bird
High severity - T |
Low/moderate severity
Thinning

hinning + low/moderate

| Hih severity

Low/moderate severity

hinning + low/moderate
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Fontaine and

Kennedy (2012) 0'.O




Ground nesters Bird community response to
hurrlcane dlsturbance
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Disturbance and forest-dependent wildlife | s

Bark beetle-induced canopy gaps as biodiversity hotspots
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Przepiora et al (2020)
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Natural disturbance-based silviculture




Natural disturbance-based silviculture ! i

Silviculture based on emulation of natural disturbance regimes to
create representative range of structural and compositional
conditions at multiple spatial scales

— Assumption: creates habitat conditions for vast majority of native
species (“coarse-filter” approach)
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Natural disturbance-based silviculture ! it

* What is being emulated?

— Structures left behind by disturbance (living and dead
legacies)
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Natural disturbance-based silviculture ! m®
» What is being emulated? |

— Accumulated complexity in structure and composition at
multiple scales (VDT, ICO, selectlon and |rregular SV\(Wmethods)
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Natural disturbance-based silviculture | =i
* What is being emulated?
—Seve_nty and frequency of dlsturbance
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ecological silviculture!
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Ecological silvicultural systems | bl ¥

Ecological silvicultural system-long-term sequence of
treatments for restoring, maintaining, and enhancing compositional

diversity, ecological complexity, and heterogeneity

— Informed by understanding of natural disturbance dynamics and
processes for a given community
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Ecological silvicultural systems | i
Gap disturbance ecological system for northern hardwood forests

Initial: canopy gaps (0.1-0.5 ac) across 10-20% of

stand to initiate cohort with placement where

possible focused on cull and advance

g4 regeneration; in-gap retention and deadwood

WE=%Y creation; crown thinning across remainder (60-

SIS 70ft?/ac stand wide)

4384 Years 15 and 30: continued creation of canopy

Wi B gaps and deadwood legacies in areas previously
= receiving crown thinning treatments (continuous

cover irregular shelterwood) or expansion of initial

» B 2k = gaps using expanding gap irregular shelterwood
ré ! g-; i % 55 !; (10-20% of area in each entry)
‘%f % * "’ '-‘ !"

vy - Creates mosaic of structural and

8 ! compositional conditions generated by

%““«. = natural disturbance with opportunity for
adaptive decisions
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Ecological silvicultural systems | ¥
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Mixed severity ecological system for Great Lakes mlxed plne forests
Ecological Silvicultural System: Great Lakes Mixed-Pine Ecosystem T 7

Disturbance and 0 Variable retention harvest (VRH)
Legacy Creation

Preforest 1 to 5+ (20+) Site preparation; Competition ‘ s
control; regeneration Le;’:::;g: t:,?d
Young Forest 5to 30 Regeneration; browse control,; development of old-
(eaﬂy) release forest structures
Young Forest 30to 70 Variable density thinning (VDT))
(later)

Mature Forest 70 to 150 VDT, regenerationin VDT gaps;
deadwood creation; competition

.‘ 3 Lo

control e .‘ . q;.Q »
VRH N %H'""' j ,:‘ l\\
Old Forest +150 Decadence/deadwood creation; Old-forest A B
VDT; regeneration in openings; development

competition control ; VRH?

Palik et al. (2020)



Ecological silvicultural systems [
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Kuulivainen et al. (2021)

Natural disturbance regime

Succession after \ Cohort and patch Small-scale
stand-replacing dynamics driven by gap dynamics '
disturbance (fire, partial disturbances (senescence, fungi,
wind, insects) ' (fire, wind, insects) Insects)
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(regeneratin frest) (competition phase) (mature forest) (old-growth forest)

Variable Partial harvesting, Single tree and
density variable retention Group selection
thinning cutting

|

(Clear cutting
With retention)

Natural disturbance-based management



Salvage logging considerations /i




Salvage logging considerations =
. ll Loss of biodiversity following salvage

True bugs
Carabids

logging tied to reduction in: 1)

Bees and Wasps

abundance and diversity of legacies

Rodents

e meses and 2) heterogeneity in forest
‘ condltlons at stand and landscape

Scuttle flies

axonomic group

Epixylic mosses
Bats
Nocturnal moths
Birds
Wood-inhabiting fungi

Saproxylic beetles
Springtails
Epigeal lichens

Harvestmen : O Post-fire

O Post-storm
O Post-insect

n=238

Epixylic lichens
Reptiles

-1 -0.5 0 0.5 1
Negative response Positive response

Thorn et al. (2017) Hedges' d




Salvage logging considerations | wii

Bids el Salvage logging can follow same principles
Vil plarks aanallll Used for managing living trees (leave future
e Eimallll options; retain key structures; restore and
oisec byopnyts maintain complexity)

"R
Epixylic bryophytes* el - ~50-90% retention necessary to sustain
2 species unigue to naturally- dlsturbed areas

'E"‘;‘” TR
e %;ﬁ 1!E

Hymenoptera

axonomic group

Saproxylic beetles*

Nocturnal moths

R0 ﬂ

Wood-inhabiting fungi*

il

{1
Scuttle flies

Non-saproxylic beetles

Epigeic lichens - Disturbance type
o Wildfire
Bats -| © Windstorms
@ Insect outbreaks

40 50 60 70 80 90 100
Thorn et al. (2020) Unlogged area [%)]
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Natural dlsturbance based S|IV|cuIture confers adaptatlon by
 Creating conditions that express range of sensitivities to future

climate change and disturbance impacts at multiple scales
« Generating multiple opportunities and pathways for persistence,
recovery, and reassembly
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;ﬁf‘:;;_Wlthln étand heterogenelty in size and density =
*“?igomplexny N cllmate and dlsturbance response



Stand Wlde unlformlty In drought Wlnd and flre vulnerablllty,
unlform regeneratlon envwonment

W|th|n stand vanab|I|ty In drought wind, and flre
vulnerability; multiple regeneration environments

F.

Churchill et al. (2016)




VLP 3 >c du 1I return L|DAR of Nuw England ASCC
E. Broadbent (UFL _

’D Amato and Palik (2021)

, Zsractions ’”“‘“"‘-"""‘W
6 "i"‘éf’-- Z -

| ‘ -

_vant scales (micro stand)

"2 Stand-level and landscape
heterogenelty INn resources,
microsites, propagule
pressure, and interaction
strength provide useful
template for more
deliberate adaptation

strategies (planting of
future-adapted genotypes
and species)

“Micro stands” represent
unique nodes in broader
complex, adaptive network
of conditions (cf. Messier et
al. 2019)



Conclusions | bl ¥

« Natural disturbance-based silviculture provides opportunity to generate
patch, stand, and landscape conditions consistent with habitat needs for

wide range of forest-dependent wildlife species

* Increasing frequency and severity of disturbance requires greater emphasis
on thoughtful, proactive (versus reactive) ecological silviculture strategies

 Although based on “natural” systems, principles and outcomes of ecological
silviculture provide useful building blocks for prescriptions that address
novel challenges and objectives
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