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Management Guide:
Spruce-Fir and Associated Species

U.S. Forest Service General Technical 
Report

Multiple subject matter expert authors

Co-production: practitioners helped 
develop and review content 

o Advisory panel

֙ Field and workshop engagement

֙Case studies

֙Draft reviews



Silviculture Guides 1973!



Part I. Ecological Context and Background

Co-Authors
U.S. Forest Service - Skylar Roach, Cam McIntire, Jenna Zukswert, Jen Ballinger

Maine IF&W - Sarah Spencer, Justin Schlawin
UMaine- Erin Simons-Legaard, Rose Abramoff, Keith Kanoti, Angela Mech

SUNY ESF - Russ Briggs
UVM - Ali Kosiba

AMC- Carolyn Ziegra
TNC- Nancy Olmstead



Forest Type and Extent

Northeast U.S.

Spruce ςfir and associates

Red, black, white spruce

Balsam fir

Eastern hemlock, northern 
white-cedar, eastern white 
pine

Maple, birch, aspen

Softwood (S) and 
softwood-dominated 
mixedwood (SH)

Credit: Erin Simons Legaard



State of the Resource

Forest 

type
Subtype

Million 

Acres

Volume (millions of cubic feet)

Balsam 

fir

Red 

spruce

White 

spruce 

Black 

spruce 

Northern 

Conifer

S 3.67 1,455 1,942 233 263

SH 3.62 1,616 1,957 169 83

Acres (millions)

Forest type Subtype Balsam 

fir

Red 

spruce

White 

spruce

Black 

spruce

Northern 

Conifer

S 1.68 1.39 0.18 0.41

SH 1.86 1.41 0.15 0.20

Credit: Erin Simons Legaard



Forest Change

Credit: Erin Simons Legaard



Forest Habitat Types & Soil-Site Relationships

ÅSpruce swamps

ÅSpruce flats

ÅSpruce-hardwoods

ÅSpruce slopes

ÅTransient types

ðOld-field spruce

ðSite conversions



Silvics

ÅShade tolerance

ÅMode of regeneration

ÅFrequency of seed years

ÅSeed bed

ÅGrowth rate 

ÅPotential for release

ÅResponse to competition

Credit: Carolyn Ziegra



Management Context

ÅSoil ςsite relationships 

ÅNatural disturbances

ÅStand dynamics

ÅOld growth
Credit: Russ Briggs

Credit: Victoria Hunter



Values and Uses

ÅWood products

ÅBiodiversity

ÅWildlife habitat

ÅCarbon storage

Forest Health Concerns

ÅInsects

ÅPathogens

ÅInvasive species

ÅWildlife effects

ÅClimate change

Credit: Maine IF&W



Relationships with Indigenous People

Federally recognized Tribes in states where 

northern conifer forest is found. Indigenous Knowledges

Relationship Building with Tribes

o - Trust
o - Cultural Competence
o - Historical Context  
o - [Self-]Reflection 

Are your actions relational or transactional?

Credit: Jen Ballinger



Part II. Silviculture

Co-Authors
U.S. Forest Service - Skylar Roach, Jenna Zukswert
U.S. Fish and Wildlife - Sean Flint, Tom LaPointe

UMaine- Erin Simons-Legaard, Keith Kanoti, Aaron Weiskittel
UNB- Dave MacLean, UVM - Ali Kosiba, OSU- Mindy Crandall

Maine BPL - Mike Pounch, Maine IF&W - Sarah Spencer
Vermont FPR - Savannah Ferrierra

Penobscot Nation - Chuck Loring, Ben Stevens
AMC- Carolyn Ziegra, Steve Tatko, TNC- Nancy Olmstead

Irving - Jake Moore, Baskahegan- Kyle Burdick, Seven Islands - Jason Desjardin
and Bishnu Wagle, David Ray, Sean Horan (consultant)



Regeneration and Recruitment

ÅSubstate, microclimate, damaging agents, 
competition, favorable and unfavorable stand 
conditions



Quantitative Tools

ÅDMD and SG

Credit: Dave Ray, Aaron Weiskittel



PCT and CT

ÅCFRU Commercial Thinning Research Network

Credit: Bishnu WagleCredit: Regina Smith



Regeneration Methods and Silvicultural Systems

ÅEven-aged

ðClearcutting and planting

ðRegular shelterwood 
ÅUniform, strip

ÅMulti- and Uneven-aged

ðIrregular shelterwood system
ÅExtended, continuous cover, gap

ðSelection
ÅSingle-tree, group



Credit: Jake Moore

Managing for Commodity and Non-Commodity 
Values

ÅProduction Forestry

ÅEcological Forestry

ÅWildlife Habitat

ÅForest Health

ðInsects

ðDiseases

ÅNonnative Invasive Plants

SBW



Climate Adaptation

ÅComposition

ÅStructure

ÅDisturbances and stressors

ÅRegeneration

ÅSoils

ÅConnectivity

ÅForest operations

Species
Projected change in 

habitat suitability

Low 

emissions

High 

emissions

balsam fir Lg. dec. Lg. dec. 

black spruce Sm. dec. Sm. dec.

eastern hemlock Sm. Inc. No change

eastern white pine Sm. Inc. Sm. Inc.

northern white-cedar Sm. dec. Sm. dec.

red spruce Sm. dec. Sm. dec.

tamarack (larch) No change No change

white spruce No change No change

American beech No change No change

bigtooth aspen Lg. inc. Lg. inc. 

black (brown) ash Sm. Inc. Sm. Inc.

gray birch No change No change

paper birch No change Sm. dec.

quaking aspen Sm. Inc. Sm. Inc.

red maple Sm. Inc. Sm. Inc.

sugar maple No change No change

white ash Sm. Inc. Sm. Inc.

yellow birch Sm. dec. Sm. dec.
Credit: Ali Kosiba



Rehabilitation

ÅDegradation

ð Selective (preferential) harvesting

ð Unintended site conversion

ÅRehabilitation

üMultiple-treatment approach

DECISION KEY

I. Problems in seedlings and sapling classes

Condition A: low regeneration stocking

Condition B: high proportion of undesired tree species, interfering vegetation

II. Problems in poletimber and larger classes

Condition A: low stocking

Condition B: high proportion of undesired species, UGS



Operations

ÅHarvesting systems

ÅProtecting regeneration

ÅSoil/water/timing of operations

ÅProtecting the residual stand

ÅHarvest residue management

Credit: Keith Kanoti



Next Steps

ÅU.S. Forest Service policy review

ÅEditing, layout, companion video, 
online publication

ÅField tour (Spring 2026)




