N Agriculture
Conservation
& Forestry

[FOREST SERVICE

Laura S. Kenefic, U.S. Forest Service
Nicole S. Rogers, Maine Forest Service




Management Guide:
SpruceFir and Associated Species

U.S. Forest Service General Technical
Report

Multiple subject matter expert authors

Coproduction: practitioners helped
develop and review content

o Advisory panel
Field and workshop engagement
Case studies
Draft reviews




S Silviculture Guides

Silvicultural Guide for Northern
Hardwoods in the Northeast

William B. Leak
Mariko Yamasaki
Robbo Holleran

Management Guide for Eastern Hemlock
Conservation in Vermont

une 27,2023

Si/\'icu/lurd/ &jui./c /;\,-
SPRUCE-FIR
n I/)c \..\crl/lc.!.-'l

Forest Northern General Technical
Service Research Station Report NRS-132 April 2014

on,

Parks and Recreation,

Silvicultural Guide for
Northern White-Cedar
(Eastern White Cedar)

Natural Resource Network

Connecting Rescarch, Teaching and Outreach

[om——— " White Pine Silviculture
212 for Timber and Wildlife Habitat
s ; in New England

‘ Extension

, NH 03824
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Forest Type and Exte

Northern Conifer Types

N (0) rth eaSt U ! S . B Softwood Dominant

I Mixedwood

Sprucec fir 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

Northern
Conifer

Forest type

Northern
Conifer

illions of cubic feet)

Red White Black
spruce spruce spruce

1,942 233 263

1,957

Acres (millions)

Red Black
spruce spruce

1.39 0.41

1.41 0.20

Credit: Erin Simons Legaard



Forest Change

Other Conifer-
dominated
(S and SH)

\w

Northern Conifer ~___ Northern conifer

(S)

3% 5%
6% 38%

Hardwood-
dominated
(HS and H)

(SH)

Credit: Erin Simons Legaard



tat Types & S@lite Relationships

Forest Hab

A Spruce swamps

A Spruce flats
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Silvics

AShade tolerance

AMode of regeneration
AFrequency of seed years
ASeed bed

AGrowth rate

APotential for release

AResponse to competition

Regeneration Initiation

Species
Red spruce

White spruce
intol.

intol.

Red spruce

very slow

Balsam fir very sl

Shade Tolerance

mid tol. tolerant

mid tol. tolerant very tol.

mid tol. tolerant veryt

mid tol. tolerant very tol.

Growth

slow moderate fast

; slow moderate fast

*Slow growth but faster than white and red

‘White spruce

very slow

Black spruce

Sapling
very slow

slow moderate fast

slow moderate fast

Dominant
regeneration

Periodicity
of good seed
production

mechanism
o Seed-origin

e Advance

regenemti on

o Seed-origin

Advance

regeneration

Seed-origin

Vegetative

(layering]

Advance

regeneration
Usually vegetative . .

(layering)

Advance

Response to
canopy

Good if
gradual
opening (even
after long
periods of
suppression)

good
{even after a
long period of

Good (even
after a long
period of

but must be
well
established
Better between
ages of 20 and

Good (even
after a long

Seedlings
low moderate high very high

Saplings
low moderate high very high

:‘:b
low moderate high very high

——}—

low moderate high very high

— ==

Seedlings
low moderate high very high

Saplings
low moderate high ve

matter mixture,
mineral soil

mos
deadwood

® Rich mineral soil,

mineral soil and

organic matter

mixture, decaying

deadwood

Humus, mineral
il, mineral soil

and organi

Mortality
e Highif
seedlings

e Very highin
open
environment

o Low after one
year
e High in open
environment
e High for year 1
and
ng after

e Layers: 20% in
year 1, and
decreases
sharply onward

e Seedlings: high
in year 1 0%
after y




Management Context

SITE CLASS

A Soil¢ site relationships
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ANatural disturbances

INCHES

AStand dynamics
AOId growth

Stand Initiation Stem Exclusion Understory Reinitiation Old Growth

Credit: Victoria Hunter



Values and Usesﬁ

A Wood products
A Biodiversity

A Wildlife habitat

A Carbon storage
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Forest Health Concernr

A Insects

A Pathogens

A Invasive species
A Wildlife effects

A Climate change



Relationships with Indigenous People

Federally recognized Tribes in states where

| nd igenous Knowledges northern conifer forest is found.
Maine
Relationship Building with Tribes Mrkmaq Nation _
Houlton Band of Maliseet Indians
Passamaquoddy Tribe — Indian Township
= TrUSt Passamaquoddy Tribe — Pleasant Point
= C u Itu I‘al CO m pete nce Penobscot Nation
- 3 New York
- Historical Context Cayuga Nation
= [ S a “:_] R eﬂ a Ct| on Oneida Indian Nation

Onondaga Indian Nation

. : ; Saint Regis Mohawk Tribe
Are your actions relational or transactional? SRt
Shinnecock Indian Nation
Tonawanda Band of Seneca Indians
Tuscarora Nation

Credit: Jen Ballinger



Part Il. Silviculture

CoAuthors
U.S. Forest ServieeSkylar Roach, Jenna Zukswert
U.S. Fish and WildlifeSean Flint, Tom LaPointe
UMaine- Erin Simond.egaard, Keith Kanoti, Aaron Weiskittel
UNB- Dave MaclLean)VM - Ali KosibaDSU- Mindy Crandall
Maine BPL:- Mike PounchMaine |IF&W- Sarah Spencer
Vermont FPR Savannalt-errierra
Penobscot Natiorr Chuck Loring, Ben Stevens
AMC- Carolyn Ziegra, Steve TatkdyC- Nancy Olmstead
Irving - Jake MooreBaskahegan Kyle BurdickSeven IslandsJason Desjardin
and Bishnu Wagle, David Ray, Sean Horan (consultant)



Regeneration and Recruitment

PN N
WP S

A Substate, microclimate, damaging agents,
competition, favorable and unfavorable stand
conditions




Quantitative Tools

A DMD and SG

100% RD
QMD (inches)

Relative
Density
100%
—

A
IU
©
S
©
o
o
<
©
)
©
m

Diameter {inches)

r— 1.1 T T T T T T T T T T 11711
300 400 500 600 800 1000 1500

-1

Trees Acre

Credit: Dave Ray, Aaron Weiskittel
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Regeneration Methods and Silvicultural Systems

AEvenaged
& Clearcutting and planting

& Regular shelterwood
A Uniform, strip

AMulti- and Uneveraged

8 Selection
A Singletree, group




Managing for Commodity and Nébommodity
Values

AProduction Forestry
AEcological Forestry
AWildlife Habitat

AForest Health o Credr JakeMoso
d Insects
d Diseases Mature balsam fi

Immature balsam fir

ANonnative Invasive Plants

Immature spruce

(MacLean 1980)

60
Mortality, %




Species

THalsam fir

black spruce
eastern hemlock

Projected change in
habitat suitability

Low
emissions

Sm. Inc.

eastern white pine  Sm. Inc.
northern whitecedar Sm. dec.

2d spruce

tamarack (larch)
white spruce
American beech
bigtooth aspen
black (brown) ash

gray birch
paper birch

guaking aspen

red maple

sugar maple

white ash
yellow birch

No change
No change
No change
Lg. inc.
Sm. Inc.
No change
No change
Sm. Inc.
Sm. Inc.
No change
Sm. Inc.
Sm. dec.

High
emissions

No change
Sm. Inc.
Sm. dec.

No change
No change
No change
Lg. inc.
Sm. Inc.
No change
Sm. dec.
Sm. Inc.
Sm. Inc.
No change
Sm. Inc.
Sm. dec.

Climate Adaptation

A Composition

A Structure

A Disturbances and stressors
A Regeneration

A Soils

A Connectivity

A Forest operations

Credit: Ali Kosiba



Rehabilitation

ADegradation
8 Selective (preferential) harvesting
d Unintended site conversion

ARehabilitation

U Multiple-treatment approach




Operations

AHarvesting systems
AProtecting regeneration

A Soil/water/timing of operations
AProtecting the residual stand

AHarvest residue management
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Next Steps

U.S. Forest Service policy review

Editing, layout, companion video,
online publication

Field tour (Spring 2026)







