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WEEK
3

Coniferous Mixedwoods

Instruction | retrieval | multi-organ practice | field-ready reference

Public learner edition
This packet contains the teaching guide, cumulative reference, and formative practice for the week. Secure graded assessments remain in the
online course so unfamiliar examination specimens and answer material are not published.

Student / participant

Date started

Planned pace / study notes

Field standard
Identify the narrowest rank the visible evidence can defend. A common name OR a scientific name satisfies an ordinary
identity prompt unless the activity explicitly tests nomenclature. State uncertainty instead of converting weak evidence
into a confident species claim.

Use this packet alongside the online course at cochetopa.co/course/. Work the instruction first, complete retrieval without looking back, and use
the secure online assessment when ready for grading.
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Week 3 overview
Learning objectives
1. Separate spruce, fir, hemlock, pine, larch, cedar, and juniper from needle attachment and arrangement.

2. Discriminate four spruces and the red, jack, Scots, and pitch-pine comparison framework using cones, buds, foliage, bark, and form.

3. Use fascicle structure, cone characters, bark age, and whole-crown architecture independently.

4. Retrieve conifer scientific names and field silvics cumulatively.

5. Recognize planted conifers without allowing planting context to replace morphology.

Species introduced this week
Common name Scientific name Family Tier

Balsam fir Abies balsamea Pinaceae A

White spruce Picea glauca Pinaceae A

Black spruce Picea mariana Pinaceae A

Red spruce Picea rubens Pinaceae A

Norway spruce Picea abies Pinaceae C

Eastern white pine Pinus strobus Pinaceae A

Red pine Pinus resinosa Pinaceae A

Jack pine Pinus banksiana Pinaceae B

Scots pine Pinus sylvestris Pinaceae C

Tamarack Larix laricina Pinaceae A

European larch Larix decidua Pinaceae C

Northern white-cedar Thuja occidentalis Cupressaceae A

Eastern redcedar Juniperus virginiana Cupressaceae B

Cumulative review
34 taxa remain eligible. Earlier species do not disappear from retrieval merely because the weekly theme changes.

Confusion sets
Sugar / black / Norway maple: Petiole latex; leaf underside hair and stipules; bud size/shape; samara angle
Request: Fresh-broken petiole; lower surface; terminal bud; ripe samara

Striped / mountain maple: Green-white striped bark versus unstriped; leaf size/base; fruit cluster posture; growth form
Request: Young stem; intact leaf; fruit cluster; whole plant

Paper / heart-leaved / gray birch: Leaf base and vein count; twig resin glands; peeling versus tight bark; black branch marks; elevation
Request: Several mature leaves; resin-warty twig; bark sheet; whole growth form; location

Yellow / sweet birch: Both wintergreen; yellow birch golden curling bark and spur shoots versus sweet birch dark blocky bark
Request: Scratched twig; young and mature bark; fruiting strobile; lower leaf surface

White / black / red / Norway spruce: Cone size and scale margin; twig hairs; bud resin; foliage color/odor; pendulous branchlets
Request: Full cone; twig macro; bud; whole crown; regional site

Spruce / fir / hemlock: Woody pegs versus pad base versus petiole; needle cross-section; cone orientation and persistence
Request: Needle attachment macro; underside; terminal shoot; intact or attached cone

Red / jack / Scots / pitch pine: Fascicle count/length; bend test; cone curvature/prickles; upper-bole orange bark; epicormic shoots
Request: Several complete fascicles; cone and umbo; upper and lower bark; whole crown

Tamarack / European larch: Cone size and scale count/edge; needle cluster density; native peatland versus planting
Request: Full cone; spur shoot; cluster count; site/planting context

Black / pin / chokecherry: Fruit cluster architecture; petiole glands; lower-midvein hair; bark age; whole pioneer/clonal form
Request: Raceme or cluster; petiole macro; lower leaf; mature bark; whole plant
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American hornbeam / eastern hophornbeam: Muscular smooth bole and three-lobed fruit bracts versus shreddy bark and hoplike sacs
Request: Bole; fruit; bud; wet versus dry site

Yellow birch / black cherry bark: Golden horizontal curls and wintergreen twig versus burnt-chip plates, petiole glands, and almond twig odor
Request: Young and old bark; scratched twig; leaf petiole and underside; fruit

Assessment schedule
Assessment Type Items Time

W03-PRACTICAL weekly identification practical 24 48 min
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Five-session field workflow
Session A - Fir, spruces, and major pines
attachment-first teaching and direct comparisons. Modalities: foliage, reproductive, bark, whole tree context.

Session A completed (enter X)

Session B - Needle attachment and cone retrieval
unfamiliar conifer parts and whole-tree transfer. Modalities: foliage, reproductive, bark, whole tree context.

Session B completed (enter X)

Session C - Pine, larch, cedar, and juniper contrasts
contrast matrices followed by isolated specimens. Modalities: foliage, reproductive, bark, whole tree context.

Session C completed (enter X)

Session D - Coniferous mixedwood laboratory
needle, fascicle, cone, bud, bark, and crown stations. Modalities: foliage, bark, reproductive, dormant, whole tree context.

Session D completed (enter X)

Session E - Hardwood-conifer cumulative retrieval
adaptive mixed-growth-form retrieval. Modalities: foliage, bark, reproductive, dormant, whole tree context.

Session E completed (enter X)

Evidence-to-decision protocol
Step Field action

1. Inventory Name only what is visible: organ, arrangement, attachment, surface, scale, maturity, damage, and context.

2. Generate Name the leading identity and the nearest plausible alternative before seeking confirmation.

3. Separate Cite the visible character that changes the decision; do not substitute habitat or color alone for structure.

4. Calibrate Use species, genus, or insufficient evidence according to the photograph, not according to what you hope it shows.

5. Request Ask for the single additional view with the highest expected diagnostic value.
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Part I - Species instruction atlas
These profiles are labeled teaching material. Photographs come only from the teaching pool; no exact image in the formal
assessment section appears here.

Balsam fir - Abies balsamea
New this week | Family: Pinaceae | Tier A | Priority 1 - core

Abundant from the northern Great Lakes through ON/QC, northern NY/New England, and NB

Very shade-tolerant short-lived boreal/Acadian conifer with abundant advance regeneration

Bark
(c) Norma Malinowski, some rights...

INAT_PHOTO_603053876 | cc-by

Condition
(c) Nick Kleinschmidt, some rights...

INAT_PHOTO_650900532 | cc-by

Dormant
(c) Loïc Mathieu, some rights reserved...

INAT_PHOTO_614734332 | cc-by

Evidence Diagnostic interpretation

Foliage Needles are single, soft, flattened, aromatic when crushed, and usually arranged in two lateral ranks on lower crown
shoots. Most have blunt or shallowly notched tips and two pale stomatal bands beneath; each needle broadens to a
small circular base rather than standing on a woody peg. Upper fertile shoots can carry shorter, stiffer, more ascending
and sharper needles, so two-ranked foliage is not universal.

Bark age series Sapling bark is thin, smooth, gray, and commonly dotted with conspicuous raised resin blisters. Intermediate bark
remains gray but becomes rougher as blisters, lichens, and shallow fissures interrupt the surface; old bark breaks into
thin irregular gray-brown scales. Resin blisters strongly support young balsam fir but may be sparse, ruptured, or hidden
on old and injured stems.

Dormant Slender gray-brown twigs are relatively smooth after needles fall, with round flush leaf scars rather than persistent
spruce pegs. Small rounded to ovoid terminal and lateral buds are often heavily resinous. A winter twig should be
checked for flat circular needle bases, aromatic resin, and buds because bark color alone does not separate fir from
young spruce.

Fruit / cone / seed Cylindrical seed cones stand upright on upper branches, are green to deep purple when young, and disintegrate on the
tree at maturity, leaving an erect central axis. Intact fallen cones attributed to balsam fir are suspect because true-fir
cones normally do not drop whole; loose cone scales, winged seeds, or persistent axes beneath a fir are more realistic
evidence.

Whole tree / context Typically a narrow, dense, dark-green spire with regular whorls, a pointed crown, and persistent lower branches in open
or wet sites. It ranges from cold swamps to cool mesic uplands and is common beneath spruce, paper birch, aspen, and
northern hardwood canopies as dense advance regeneration.

Variation / condition Shade produces broad, flat, strongly two-ranked needles, while sun and cone-bearing upper shoots produce more
radial, pointed foliage. Spruce budworm, balsam woolly adelgid, stem decay, wind damage, and browse can thin or
deform the crown; none erases the fir-type needle attachment. Resin blisters, aroma, and crown symmetry vary with
age and condition.

Evidence limit Species-level evidence should include the non-pegged circular needle attachment plus flat needles with pale
undersides, resinous buds or blistered young bark, and preferably an upright cone axis. A distant spire, gray blistered
bark, or a single flat needle cannot alone exclude another planted true fir; an intact pendant cone would contradict
balsam fir.

Confuser control
Alternative Visible separator Resolving view

Picea glauca, Picea
mariana, or Picea rubens

Spruces have stiff needles seated on persistent woody pegs, rough
de-needled twigs, and pendant cones that fall whole. Balsam fir has flat
soft needles attached by flush circular bases and upright cones that
disintegrate.

Macro view of needle attachment and a
de-needled twig, lower needle surface,
terminal buds, and cone orientation or a
persistent cone axis.
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Alternative Visible separator Resolving view

Tsuga canadensis Eastern hemlock has distinctly petioled flat needles of unequal length,
tiny rounded pendant cones, and a fine drooping leader; balsam fir
needles attach on circular bases without petioles and its seed cones are
erect and disintegrating.

Needle bases on the twig, lower needle
surfaces, terminal leader, and any
complete cone.

Silvics capsule
Dimension Field-use summary

Shade tolerance Very shade tolerant; seedlings can persist for decades as advance regeneration and respond quickly when a gap
or harvest increases light.

Moisture / soils Occupies moist cool sites from poorly drained organic and fine-textured lowlands to well-drained uplands; best
growth is on moist fertile mineral soils, while heat and drought are limiting.

Geographic affinity A cold-humid boreal and Acadian species reaching the northern Great Lakes, southern Canada, northern New
England, New York, and cool Allegheny or montane outliers.

Associations Common with white, black, and red spruce, paper birch, quaking aspen, tamarack, northern white-cedar, eastern
hemlock, yellow birch, and sugar maple.

Regeneration Abundant wind-dispersed seed establishes on moist mineral soil, humus, and decayed wood, often forming dense
advance regeneration before overstory removal.

Vegetative reproduction Layering of low branches occurs, especially near range limits and on cold exposed sites, but seed is the principal
mode in most managed forests.

Seed / mast Cone production begins on relatively young trees; crops vary from year to year, with periodic good crops, and the
light seed disperses mainly in autumn and winter without a durable soil seed bank.

Establishment Cool moist seedbeds and some shelter favor survival; seedlings tolerate deep shade but need release and freedom
from severe browse or competing thickets for sustained height growth.

Succession A persistent late-seral or subclimax component on many cool sites, yet also an aggressive gap follower because
advance regeneration is commonly already present.

Disturbance response Thin bark and shallow roots confer little fire resistance; windthrow and stem breakage increase after abrupt
exposure, while surviving understory stems release strongly after canopy disturbance.

Longevity / growth Relatively short lived, commonly declining by roughly 150 to 200 years; slow under suppression but capable of
rapid juvenile and post-release growth.

Browse Seedlings and saplings are browsed by deer, moose, and snowshoe hare, and dense fir provides important winter
cover even where foliage use is variable.

Insects / disease Spruce budworm is a major defoliator; balsam woolly adelgid is regionally important, and root, butt, and stem rots
make older fir susceptible to breakage.

Management Inventory advance regeneration and budworm risk before treatment, protect acceptable fir where mixture is
desired, and avoid assuming dense fir understory will remain stable after abrupt exposure.

Silvicultural systems Clearcut, shelterwood, and selection systems can all recruit existing fir regeneration; treatment choice should
account for desired mixture, windfirmness, browse, budworm vulnerability, and competing vegetation.

Personal field cue for Balsam fir learner-created retrieval hook
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White spruce - Picea glauca
New this week | Family: Pinaceae | Tier A | Priority 1 - core

Northern Great Lakes, ON/QC, and NB; native or planted southward

Major boreal/mixedwood conifer of relatively fertile uplands and alluvium

Bark
(c) Sam Turner, some rights reserved...

INAT_PHOTO_651152676 | cc-by

Dormant
(c) Sheila S, some rights reserved (CC BY)

INAT_PHOTO_635279227 | cc-by

Foliage
(c) Kalvin Chan, some rights reserved...

INAT_PHOTO_658239391 | cc-by

Evidence Diagnostic interpretation

Foliage Needles are single, stiff, sharp, four-angled to somewhat flattened, and roll between the fingers; each stands on a
persistent woody peg. Foliage is commonly blue- to gray-green with a waxy bloom and projects around the shoot.
Crushed needles often have a strong resinous or disagreeable odor, but odor is subjective and must not be the sole
character.

Bark age series Young bark is thin, smoothish, gray to brown, becoming scaly early. Intermediate and mature bark forms thin irregular
gray or gray-brown scales and shallow flaky plates, sometimes with a silvery cast. The bark overlaps other spruces
extensively and usually supports only genus-level identification.

Dormant Current branchlets are light brown to pink-brown, usually hairless, and coated with a thin glaucous bloom; rounded
ovoid buds cluster near the tip. Removed needles expose prominent woody pegs. Glabrous glaucous branchlets and
rounded bud tips are the strongest winter separators from red and black spruce.

Fruit / cone / seed Pendant cylindrical cones are usually about 3-6 cm long, mature pale brown, and fall whole. Their thin flexible scales
are fan-shaped and widest near the apex, with a smooth entire apical margin. Cones are longer than typical
black-spruce cones but far shorter than Norway spruce cones.

Whole tree / context A medium to large narrow-crowned spruce of boreal uplands, lake shores, stream terraces, and relatively fertile
alluvium; planted trees occur well south of the native core. Open trees are conical, while crowded stand trees carry
short crowns above clean boles.

Variation / condition Needle color varies from green to strongly glaucous, and shade shoots can be less radial. Drought, spruce budworm,
needle casts, weevil injury, and salt can thin or deform crowns. Glaucous bloom may weather away on old twigs, so
inspect the youngest healthy growth.

Evidence limit A defensible call combines spruce pegs with glabrous glaucous branchlets, rounded buds, and an entire-margined 3-6
cm cone, supported by range and site. Crown color, odor, bark, or a detached cone lacking scale detail is insufficient
alone, especially near plantations or zones of rare spruce hybridization.

Confuser control
Alternative Visible separator Resolving view

Picea mariana and Picea
rubens

White spruce has hairless, glaucous current branchlets, rounded bud
tips, and 3-6 cm cones with entire scale margins. Black and red spruce
have pubescent nonglaucous branchlets, acute buds, and irregularly
toothed or erose cone-scale tips; black spruce has glandular hairs and
persistent small cones.

Magnified current branchlet, bud apex,
fresh needle surface, and a cone scale
margin with a scale reference.

Picea abies Norway spruce has conspicuously drooping branchlets and very long
12-16 cm cones with scales widest near the middle. White spruce lacks
the curtain-like branchlets and has much shorter 3-6 cm cones.

Whole lateral branch architecture and an
intact mature cone measured from base to
tip.

Abies balsamea Balsam fir has soft flat needles attached on flush circular bases and erect
cones that disintegrate; white spruce has sharp rolling needles on woody
pegs and pendant cones that fall whole.

Needle attachment, de-needled twig
texture, lower needle surface, and cone
orientation.

Silvics capsule
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Dimension Field-use summary

Shade tolerance Intermediate in shade tolerance; more tolerant than jack or red pine and the aspens, but generally less tolerant
than balsam fir, red spruce, hemlock, and northern hardwood climax species.

Moisture / soils Grows across a wide moisture range but performs best on moist, well-drained, relatively fertile loams and alluvium;
stagnant wetness, droughty sand, and shallow rooting constraints reduce growth.

Geographic affinity Broadly transcontinental boreal, with a southern course-region presence around the northern Great Lakes, Ontario,
Quebec, northern New England, and New Brunswick.

Associations Occurs with balsam fir, black spruce, paper birch, quaking and balsam poplar, jack pine, tamarack, northern
white-cedar, and locally red spruce or northern hardwoods.

Regeneration Wind-dispersed seed establishes after fire, flood, windthrow, harvest, and on disturbed alluvial or mineral
seedbeds; advance regeneration is possible under partial canopy.

Vegetative reproduction Layering occurs mainly at treeline or on exposed northern sites; ordinary forest reproduction is overwhelmingly by
seed.

Seed / mast Cone crops are periodic and variable, with substantial seed dispersal in autumn and winter; seeds are light and do
not form a dependable long-term soil bank.

Establishment Moist mineral soil, thin organic layers, moss, or rotten wood can serve as seedbeds; early survival improves with
moisture and some shelter, while later growth requires increasing light.

Succession Functions as a pioneer on fresh disturbance and alluvium but can persist into mixed boreal stands where
regeneration survives beneath a partial canopy.

Disturbance response Thin bark makes most trees fire susceptible, though postfire seed sources can recolonize; shallow roots create
windthrow risk after heavy cutting or on wet soils.

Longevity / growth Moderately long lived, often 200 years or more; growth is slow under suppression and good on fertile cool sites
after release.

Browse Moose, deer, hare, and rodents use seedlings and twigs, but palatability and damage vary by region and available
alternatives; small regeneration also benefits wildlife cover.

Insects / disease Spruce budworm, spruce beetles, sawflies, needle casts, root rots, and white pine weevil on planted or open-grown
leaders can reduce vigor or deform stems.

Management Favor suitable fertile cool sites, preserve seed source or advance regeneration, expose mineral seedbeds where
natural regeneration is desired, and manage residual density to limit windthrow.

Silvicultural systems Clearcutting with seed source, shelterwood, and carefully executed partial cutting can regenerate white spruce; site
preparation and competition control are often necessary, and heavy release of shallow-rooted residuals is risky.

Personal field cue for White spruce learner-created retrieval hook
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Black spruce - Picea mariana
New this week | Family: Pinaceae | Tier A | Priority 1 - core

Boreal peatlands and cold lowlands from MN/WI/MI through ON/QC, northern NY/New England, and NB

Defining bog conifer; layers readily and responds strongly to fire

Bark
(c) Tom Scavo, some rights reserved (CC...

INAT_PHOTO_724821432 | cc-by

Foliage
no rights reserved

INAT_PHOTO_574737989 | cc0

Mixed Evidence
(c) Jaime McGuigan, some rights...

INAT_PHOTO_692746994 | cc-by

Evidence Diagnostic interpretation

Foliage Short single needles are four-angled, stiff, dull gray- to blue-green, glaucous, and borne around the twig on woody pegs.
They are often only about 6-15 mm long and form a dense bottlebrush shoot. Color and length vary, so they must be
paired with branchlet hair and cone characters.

Bark age series Saplings have thin gray-brown bark with fine scales; intermediate and mature stems become dark gray to reddish brown
with small tight irregular flaky scales. Old bog stems may be lichen-covered, stunted, or fire-scarred. Bark alone rarely
distinguishes black from red or white spruce.

Dormant Young yellow-brown branchlets lack bloom and are minutely hairy; at least some hairs are gland-tipped under
magnification. Small gray-brown buds have acute tips. Persistent cones and rooted low branches may remain visible in
winter, and the woody sterigmata identify the twig as spruce.

Fruit / cone / seed Small ovoid pendant cones, usually 1.5-2.5 cm and sometimes to about 3.5 cm, have irregularly toothed scale tips and
commonly persist for many years. They may open gradually or after heat rather than all being obligatorily closed. A
crown carrying several age classes of small cones is powerful field evidence.

Whole tree / context Often a narrow spire with a small tufted or club-like crown, slender drooping lower branches, and stunted form on acidic
peat; better mineral sites can produce substantial straight trees. It is characteristic of bogs, muskegs, cold swamps, and
boreal uplands, often with tamarack and sphagnum.

Variation / condition Site dominates form: nutrient-poor peat produces tiny layered trees, while productive uplands produce tall stems that
can resemble red spruce. Fire, high water, spruce budworm, dwarf mistletoe, and eastern spruce beetle alter crowns.
Black spruce and red spruce hybridize in parts of eastern Canada and New England, producing intermediates.

Evidence limit Species-level evidence should combine small persistent cones, dull glaucous needles, and glandular branchlet
pubescence, with habitat as support. Bog context or a club crown alone is not diagnostic; where red-spruce characters
intergrade, report Picea mariana-P. rubens complex or insufficient evidence rather than forcing a call.

Confuser control
Alternative Visible separator Resolving view

Picea rubens Black spruce has dull glaucous foliage, some gland-tipped branchlet
hairs, smaller gray-brown buds, and 1.5-2.5 cm cones persisting for
years. Red spruce has lustrous nonglaucous foliage, entirely
nonglandular hairs, larger red-brown buds, and 2.3-4.5 cm cones usually
shed by the first winter; hybrids occur.

Magnified newest branchlet hairs, needle
sheen, measured bud, multiple intact
cones, and landscape position relative to
acidic peat.

Picea glauca White spruce has glabrous glaucous branchlets, rounded buds, and
longer 3-6 cm cones with entire scale margins; black spruce has hairy
nonglaucous branchlets, acute buds, and smaller persistent cones with
irregularly toothed scales.

Current branchlet under magnification, bud
apex, and a measured cone-scale
close-up.

Larix laricina Tamarack has soft deciduous needles in dense clusters on knob-like
spur shoots and is bare in winter; black spruce retains stiff single needles
on individual woody pegs and persistent small cones.

Needle bases or winter spur shoots, plus a
fall-color or leafless-crown view if season
permits.

Silvics capsule
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Dimension Field-use summary

Shade tolerance Shade tolerant, especially as a seedling, but generally less tolerant than balsam fir; suppressed swamp stems may
persist yet respond poorly to abrupt heavy release.

Moisture / soils Dominant on cold acidic peatlands, poorly drained organic soils, and nutrient-poor mineral sites, while also growing
on better drained boreal uplands.

Geographic affinity A transcontinental boreal species whose southern course-region strongholds are northern Minnesota, Wisconsin,
Michigan, Ontario, Quebec, northern New York and New England, and New Brunswick.

Associations Forms pure stands and mixes with tamarack, balsam fir, white spruce, jack pine, paper birch, quaking aspen,
northern white-cedar, black ash, and red maple.

Regeneration Seed from persistent cones establishes after fire or harvest on warm moist mineral soil, burned organic surfaces,
sphagnum, and rotten wood; advance seedlings also occur.

Vegetative reproduction Layering of low branches is common on wet, cold, and exposed sites and can maintain clonal stems where
seedling establishment is poor.

Seed / mast Trees begin seed production young; semi-serotinous persistent cones store multiple crop years in the crown and
release seed gradually, with fire or drying accelerating release.

Establishment Open light and a warm moist seedbed favor rapid establishment; thick cool sphagnum, flooding, and dense
competing shrubs can impede survival despite the species' wetland affinity.

Succession A postfire pioneer on many boreal sites and a long-term dominant or edaphic climax on cold nutrient-poor peat
where competitors remain limited.

Disturbance response Thin bark usually makes trees vulnerable to fire, but crown-stored seed permits prompt postfire recovery;
water-table rise, rutting, and abrupt exposure can cause mortality or windthrow.

Longevity / growth Usually slow growing and moderate lived, commonly around 150 to 200 years, with strongly suppressed stature on
poor peat and better form on mineral soils.

Browse Snowshoe hare, moose, deer, and small mammals use seedlings or twigs, although black spruce is often less
preferred than associated hardwoods and fir.

Insects / disease Spruce budworm, eastern spruce beetle, dwarf mistletoe, needle casts, root and butt rots, and flooding-related
decline are important regional agents.

Management Protect peatland hydrology, avoid deep rutting and slash burial, retain or plan a seed source, and match site
preparation intensity to organic-soil fire and drying risk.

Silvicultural systems Even-aged clearcut or seed-tree approaches with suitable site preparation commonly fit shade and seed ecology;
partial harvest requires careful residual and water-table management and may not release long-suppressed trees
safely.

Personal field cue for Black spruce learner-created retrieval hook
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Red spruce - Picea rubens
New this week | Family: Pinaceae | Tier A | Priority 1 - core

NB, ME, NH, VT, eastern QC, NY, and Allegheny/high-elevation PA; scarce westward

Major cool humid Acadian and montane conifer; shade-tolerant and fire-sensitive

Bark
(c) Elana Feldman, some rights reserved...

INAT_PHOTO_596191206 | cc-by-sa

Dormant
(c) Steven Lamonde, some rights...

INAT_PHOTO_568737077 | cc-by

Foliage
(c) Marc-Olivier Beausoleil, some...

INAT_PHOTO_640159566 | cc-by

Evidence Diagnostic interpretation

Foliage Single sharp four-angled needles stand around the twig on woody pegs and roll between the fingers. They are yellow- to
dark green, somewhat lustrous, and lack the waxy bloom typical of black spruce. Needle color and length overlap other
spruces, so inspect the newest branchlet and cones.

Bark age series Young bark is smoothish gray-brown to reddish brown and soon develops thin flaky scales. Mature bark becomes
reddish to gray-brown with irregular thin plates whose lifted edges may reveal warmer color beneath. Red tone is
variable, altered by moisture and lichen, and is not species-level evidence by itself.

Dormant Yellow-brown current branchlets are minutely hairy without a glaucous bloom; the hairs are entirely nonglandular under
magnification. Red-brown acute buds are relatively large, about 5-8 mm. Persistent woody needle pegs confirm spruce,
while the hair type and bud size separate red from black spruce best.

Fruit / cone / seed Pendant cones are usually about 2.3-4.5 cm long, with fan-shaped scales widest near the apex and slightly erose
margins. They commonly fall by the first winter, unlike the multi-year cones of black spruce. A fresh cone is much
shorter than Norway spruce and overlaps the lower end of white spruce.

Whole tree / context A medium to large, narrow-crowned tree of cool humid Acadian forests, mountain slopes, high-elevation spruce-fir, and
cold pockets; it may mix deeply with yellow birch, balsam fir, beech, sugar maple, and hemlock. Crown form at distance
resembles other spruces and fir.

Variation / condition Shade foliage and crown density change strongly with stand position; acid deposition and winter injury, spruce
budworm, beetles, and wind exposure can redden, thin, or deform crowns. Red and black spruce hybridize where
ranges meet, and extensive backcrossing can defeat a confident photographic species call.

Evidence limit Use the combination of lustrous nonglaucous needles, entirely nonglandular branchlet hairs, large red-brown buds, and
seasonally deciduous 2.3-4.5 cm cones. Site and reddish bark support but do not decide the identification; intermediate
red/black material requires a complex-level or insufficient-evidence answer.

Confuser control
Alternative Visible separator Resolving view

Picea mariana Red spruce has shiny nonglaucous foliage, nonglandular twig hairs, 5-8
mm red-brown buds, and larger cones shed by the first winter. Black
spruce has dull glaucous foliage, at least some gland-tipped hairs,
smaller gray-brown buds, and smaller cones retained for years; hybrid
intermediates are real.

Macro photographs of branchlet hairs and
bud, needle sheen under neutral light,
measured current cone, and older crown
for retained cones.

Picea glauca White spruce branchlets are glabrous and glaucous, buds are rounded,
and cone scales have entire apices. Red spruce branchlets are minutely
hairy and nonglaucous, buds acute, and cone scales erose.

Newest branchlet, bud tip, and a close
view of a mature cone-scale margin.

Picea abies Norway spruce has long hanging secondary branchlets and 12-16 cm
cones with scales widest near the middle; red spruce branches are
ascending to spreading and cones are only 2.3-4.5 cm.

Whole branch architecture and a
measured intact cone.

Silvics capsule
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Dimension Field-use summary

Shade tolerance Very shade tolerant, broadly comparable to balsam fir and more tolerant than white spruce; advance regeneration
can remain suppressed for decades and release after canopy opening.

Moisture / soils Best in cool humid climates on moist acidic, commonly shallow or stony soils with thick organic horizons; poor
aeration and sustained drought limit growth.

Geographic affinity Centered in the Acadian region and northeastern mountains, extending from New Brunswick and New England
through eastern Quebec and New York to high Allegheny and Appalachian outliers.

Associations Occurs with balsam fir, yellow and paper birch, sugar maple, American beech, eastern hemlock, white pine,
northern white-cedar, and locally black or white spruce.

Regeneration Wind-dispersed seed establishes on moist humus, moss, mineral soil, and decayed logs; seedlings and saplings
often form an advance layer before release.

Vegetative reproduction Ordinary stands regenerate mainly by seed; layering may occur on exposed high-elevation sites but is not the
principal course-region mechanism.

Seed / mast Cone crops vary, with periodic good crops; light seed disperses in autumn, germination usually follows the next
season, and no dependable long-lived soil bank forms.

Establishment Continuously moist seedbeds, moderated temperature, and protection from drying favor initial survival; successful
recruitment later requires enough light and freedom from dense hardwood or fern competition.

Succession A late-successional, shade-tolerant canopy species in cool humid forests that also capitalizes on gaps through
established advance regeneration.

Disturbance response Thin bark and shallow roots make red spruce highly fire sensitive and vulnerable to windthrow after abrupt
exposure; surviving advance regeneration can respond strongly to partial release.

Longevity / growth Long lived, sometimes exceeding 300 to 400 years; characteristically slow under suppression, then capable of
sustained response when crown space improves.

Browse Deer, moose, hare, and rodents browse or clip young regeneration, with severity dependent on local populations
and alternative forage.

Insects / disease Spruce budworm, eastern spruce beetle, root and butt rots, and interactions among acid deposition, calcium
depletion, and winter injury are important concerns.

Management Protect advance regeneration and organic seedbeds, maintain a cool humid stand environment where feasible, and
avoid exposing shallow-rooted residuals or high-elevation trees abruptly.

Silvicultural systems Selection, group selection, and shelterwood treatments can release advance regeneration and sustain mixture;
clearcutting can work where regeneration and seed source are adequate but increases exposure, competition, and
wind or frost risk.

Personal field cue for Red spruce learner-created retrieval hook
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Norway spruce - Picea abies
New this week | Family: Pinaceae | Tier C | Priority 3 - recognition/confuser

Widely planted and locally naturalized around farms and plantations throughout the region

Persistent plantation tree and realistic spruce confuser

Foliage
no rights reserved

INAT_PHOTO_656937103 | cc0

Mixed Evidence
(c) Matt Pelikan, some rights reserved...
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Reproductive
(c) Carter Ertel, some rights reserved...
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Evidence Diagnostic interpretation

Foliage Needles are single, stiff, sharp, four-angled, dark green, and borne on woody pegs around the shoot. They usually
measure about 12-25 mm and resemble other spruces closely; foliage alone seldom proves Norway spruce unless
attached to characteristic pendulous branchlets and reproductive structures.

Bark age series Young bark is smoothish gray-brown to reddish brown, becoming finely scaly. Older trunks develop gray to brown
shallow furrows and rounded or irregular flaky scales. Bark is variable among age classes and plantations and is not a
reliable separator from native spruces.

Dormant Reddish-brown branchlets carry prominent woody needle pegs and pointed reddish-brown, usually nonresinous buds.
Long slender secondary branchlets often hang vertically from more horizontal main limbs, preserving the curtain-like
architecture through winter. Ornamental cultivars may suppress or exaggerate this trait.

Fruit / cone / seed Pendant cylindrical cones are exceptionally long, about 12-16 cm in the regional key and often 10-18 cm more broadly,
with scales elliptic to rhombic and widest near the middle. They fall whole. No native course-region spruce routinely
approaches this cone length.

Whole tree / context A large planted or naturalized conifer with a broad pyramidal crown, horizontal main limbs, and conspicuously drooping
secondary branchlets. It persists around old farms, windbreaks, cemeteries, estates, and plantations; planting pattern is
context, not diagnostic proof.

Variation / condition More than a hundred cultivars vary in size, color, branch posture, and crown density. Young vigorous trees may not yet
show dramatic hanging branchlets, while old trees can be storm-damaged or thin-crowned. Needle cast, Cytospora
canker, root disease, drought, and mites can obscure form.

Evidence limit The strongest species evidence is a measured 12-16 cm cone plus pendulous branchlets and spruce-type pegs.
Foliage, bark, planted context, or a distant conical crown alone should be reported as Picea sp.; a cultivar without cones
may remain uncertain even in a known planting.

Confuser control
Alternative Visible separator Resolving view

Picea rubens Red spruce has ascending to spreading branches and 2.3-4.5 cm cones
with fan-shaped scales widest near the apex. Norway spruce develops
pendant branchlets and 12-16 cm cones with scales widest near the
middle.

Full lateral branch and leader architecture
plus an intact cone beside a ruler.

Picea glauca White spruce lacks the long curtain-like branchlets and has only 3-6 cm
cones with thin fan-shaped scales. Norway spruce cones are several
times longer and its branchlets commonly hang conspicuously.

Measured cone, cone-scale outline, and
whole-tree branch posture.

Picea mariana Black spruce has tiny persistent 1.5-2.5 cm cones, short dull glaucous
needles, and hairy branchlets; Norway spruce has long deciduous cones
and generally much coarser drooping branch architecture.

Cone size and persistence, newest
branchlet hair, and whole crown.

Silvics capsule
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Dimension Field-use summary

Shade tolerance Moderately shade tolerant as a young tree, but plantation growth and crown development are best in full or strong
partial light.

Moisture / soils Prefers cool, moist, well-drained, commonly acidic loams or sandy loams; prolonged saturation, heat, and drought
reduce vigor and increase pest problems.

Geographic affinity Native to Europe and adapted to cool temperate or boreal climates; within the course region it is planted widely and
naturalizes locally rather than defining a native forest association.

Associations Occurs chiefly in plantations, windbreaks, former homesteads, and nearby secondary woods with whichever
northern hardwoods and conifers occupy the site.

Regeneration Reproduces by wind-dispersed seed where mature planted trees, exposed mineral or litter seedbeds, and a cool
climate coincide; naturalization is patchy.

Vegetative reproduction Natural vegetative reproduction is not an important stand-forming mechanism; horticultural cultivars may be
propagated by grafting or cuttings.

Seed / mast Produces pendant cones and variable periodic seed crops; winged seed disperses by wind, but local recruitment
should be verified rather than inferred from planted adults.

Establishment Seedlings need cool moist but aerated seedbeds and enough light to outgrow herbs and hardwood sprouts; hot dry
or waterlogged microsites are unfavorable.

Succession A planted persistent or locally naturalized tree in northeastern North America, not a canonical native successional
stage for this course region.

Disturbance response Shallow rooting can lead to windthrow, especially on wet soils or after abrupt edge creation; fire resistance is low,
and drought or heat stress predisposes trees to decline.

Longevity / growth Rapid to moderate juvenile growth on cool suitable sites and potentially long life, although North American
plantation performance varies with provenance, site, and pest history.

Browse Deer browsing is usually not the dominant limitation on established trees, though seedlings and leaders can be
browsed or rubbed.

Insects / disease Cytospora canker, needle casts including Rhizosphaera, root rots, spruce spider mites, aphids, budworms, and
borers become important on stressed or dense plantings.

Management Record whether stems are planted, persistent, or independently regenerating; do not assign native-community
significance from abundance in a plantation, and manage density and edge exposure to reduce stress and
windthrow.

Silvicultural systems Treat plantations according to production or restoration objectives with timely thinning and windfirm edges; where
native restoration is the goal, assess naturalization and favor appropriate native regeneration rather than
perpetuating Norway spruce automatically.

Personal field cue for Norway spruce learner-created retrieval hook
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Eastern white pine - Pinus strobus
New this week | Family: Pinaceae | Tier A | Priority 1 - core

Throughout the region from MN through southern Canada, New England/NB, and PA/NJ

Long-lived emergent conifer; major timber tree and disturbance/old-field colonizer

Bark
(c) miel00, some rights reserved (CC BY)
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Foliage
(c) Kalvin Chan, some rights reserved...
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Mixed Evidence
(c) Cole Wolf, some rights reserved (CC...
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Evidence Diagnostic interpretation

Foliage Soft, slender, flexible blue-green needles occur in fascicles of five, one for each letter in 'white'; they are commonly 6-13
cm long with fine pale stomatal lines. The fascicle sheath is deciduous, so older bundles lack a persistent papery collar.
Confirm the bundle count on several intact fascicles because broken bundles can mimic fewer needles.

Bark age series Seedlings and young saplings have smooth thin gray-green bark. Intermediate stems become gray with shallow
fissures, while mature and old boles develop thick dark gray-brown bark divided into broad irregular ridges and deep
furrows, often with purplish inner tones. The dramatic age change makes bark-only identification risky on middle-aged
trees.

Dormant Twigs are slender and gray-brown, with a conspicuous terminal cluster of long narrow pointed reddish-brown buds that
are usually resinous. Fascicle scars occur in a spiral; annual branch whorls mark past height growth. Five-needle
fascicles often persist through winter, but a bare twig needs buds, scars, and crown context.

Fruit / cone / seed Long slender pendant cones, usually about 8-20 cm, are stalked, slightly curved, resinous, and composed of thin
unarmed scales; they fall whole after opening. Seeds are winged. The narrow flexible cone differs from the shorter,
stout, nearly sessile cones of the two-needle pines.

Whole tree / context Young crowns are symmetrical and whorled; older trees become towering emergents with a broad irregular layered
crown, massive horizontal limbs, and a long clear bole in closed stands. It colonizes old fields, burns, and openings yet
also persists for centuries above northern hardwood and mixedwood canopies.

Variation / condition Sun shoots carry denser, sometimes shorter foliage than shade shoots. White pine weevil kills leaders and produces
forks or candelabra crowns; blister rust causes flagging and cankers, and browse deforms saplings. Storm breakage
and old age erase the textbook pyramidal form but not five-needle fascicles.

Evidence limit Five soft needles per fascicle plus a deciduous sheath is strong regional evidence, best confirmed by the long unarmed
cone and bud cluster. A distant emergent silhouette, old furrowed bark, or a broken two- to four-needle bundle is
insufficient where planted five-needle pines occur.

Confuser control
Alternative Visible separator Resolving view

Pinus resinosa, Pinus
banksiana, or Pinus
sylvestris

Eastern white pine has five soft slender needles per bundle and a shed
fascicle sheath; the comparison pines have two stiffer needles with
persistent sheaths. White-pine cones are long, narrow, stalked, and
unarmed.

Several fascicle bases with a needle
count, intact terminal buds, and a
complete cone.

Planted five-needle
pines

Needle count establishes the white-pine group, not necessarily P.
strobus. Eastern white pine is supported by 8-20 cm slender unarmed
cones, regional natural-stand context, and its characteristic bud and
crown traits; exotic white pines can overlap foliage.

Cone scale and cone base, bud cluster,
bark, provenance or planting context, and
a whole-crown image.

Picea species at
distance

Spruce needles are single on woody pegs and crowns retain finer dense
branchlets; white pine has visible annual whorls, tufted five-needle
fascicles, and a layered open crown with age.

Reachable foliage showing fascicles and a
branch-whorl or cone view.

Silvics capsule
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Dimension Field-use summary

Shade tolerance Intermediate in shade tolerance; seedlings tolerate substantial shelter, but height growth and canopy recruitment
require release from stronger hardwood competition.

Moisture / soils Occurs on many soils and is competitive on sandy, rocky, or glacial deposits; best growth is on moist, well-drained
sandy loams, while prolonged saturation and severe drought reduce performance.

Geographic affinity A broad northeastern and Great Lakes species extending from Minnesota and southern Canada through the
Acadian region and south into Pennsylvania and New Jersey.

Associations Mixes with red and jack pine, hemlock, spruce-fir, oak, aspen-birch, and sugar maple-beech-yellow birch forests
and often invades abandoned fields.

Regeneration Wind-dispersed seed establishes on exposed mineral soil, thin litter, burns, old fields, and gaps; partial overstory
can protect seedlings while suppressing some competitors.

Vegetative reproduction Natural sprouting or layering is negligible; stand renewal depends on seed, although horticultural propagation is
possible.

Seed / mast Good cone crops are periodic rather than annual; winged seeds disperse mainly in autumn, and predation is
substantial, so retained seed source and receptive seedbeds matter.

Establishment Seedlings need moisture, a receptive seedbed, and enough light to grow; modest shelter can reduce heat, frost,
weevil exposure, and competing brush, but deep shade eventually suppresses recruitment.

Succession A disturbance and old-field colonizer that can become a long-lived late-seral emergent because it outlives many
early associates and persists above hardwoods.

Disturbance response Small trees are fire susceptible, while large thick-barked veterans tolerate some surface fire; crowns respond to
release, but abrupt exposure can increase wind, weevil, and epicormic-quality risks.

Longevity / growth Long lived, commonly 200 to 400 years and occasionally older; combines rapid juvenile height growth after release
with the capacity to maintain emergent stature for centuries.

Browse Deer, moose, hare, and rodents can severely browse or clip young trees, producing repeated leaders and blocking
recruitment where ungulate pressure is high.

Insects / disease White pine weevil deforms leaders, white pine blister rust causes cankers and mortality, and sawflies, bark beetles,
root rots, and needle diseases add site-dependent risk.

Management Match seedbed and light control to competition, protect regeneration from browse, retain well-formed seed trees,
and use partial shade or corrective pruning strategies where weevil and blister rust threaten quality.

Silvicultural systems Shelterwood and seed-tree systems are classic regeneration tools; group selection and variable retention can
maintain mixedwoods, while timely release and tending are needed to keep pine above hardwood competition.

Personal field cue for Eastern white pine learner-created retrieval hook
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Red pine - Pinus resinosa
New this week | Family: Pinaceae | Tier A | Priority 1 - core

MN/WI/MI, ON/QC, NY, northern New England, and NB; extensive plantations

Fire-adapted shade-intolerant pine of sandy and rocky sites; major timber species

Bark
(c) jyoung2399, some rights reserved...
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Foliage
(c) joeyhane, some rights reserved (CC BY)
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Mixed Evidence
(c) Cy Stavros, some rights reserved...
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Evidence Diagnostic interpretation

Foliage Needles occur in fascicles of two, are dark green, relatively straight, and usually 9-16 cm long. They are notably brittle
and tend to snap cleanly when gently doubled, unlike pliable Austrian or Scots pine needles; use this only on a naturally
fallen or otherwise expendable sample. A persistent sheath surrounds each fascicle base.

Bark age series Young stems have thin gray to reddish scaly bark. Intermediate and mature boles develop conspicuous orange-red to
pinkish plates separated by shallow dark fissures, with old lower bark becoming thicker and grayer while upper bole and
limbs retain warmer color. Wetness, shade, lichen, and plantation age can mute the red-orange signal.

Dormant Stout orange-brown branchlets end in clustered ovoid red-brown buds, usually resinous. Persistent two-needle sheaths
and paired fascicle scars remain diagnostic. Bud color, twig color, and brittle long needles are more useful than winter
crown color alone.

Fruit / cone / seed Mature cones are broadly ovoid, relatively symmetrical, commonly 4-6 cm long, and have unarmed scale tips. They
open at maturity and fall with some basal scales left on the branch, producing a hollow-looking cone base. This detail is
useful against several planted two-needle pines.

Whole tree / context Natural and planted stands often have tall straight clean boles, regular branch whorls, and a relatively small rounded to
flattened crown at maturity; open-grown young trees are pyramidal. The species is prominent on dry sandy plains,
outwash, rocky ridges, and managed plantations.

Variation / condition Dense plantations self-prune and produce small crowns, while open trees retain heavy limbs. Diplodia and Sirococcus
shoot blights, red pine scale, fire scars, ice, and salt can deform or thin crowns. Bark color varies most strongly with age
and light and should never override fascicle and cone evidence.

Evidence limit A strong call combines paired 9-16 cm brittle needles, red-brown resinous buds, orange-brown branches or plated bark,
and a symmetrical unarmed cone. Bark color, straight plantation form, or two needles per bundle alone cannot exclude
Scots, Austrian, or other planted pines.

Confuser control
Alternative Visible separator Resolving view

Pinus banksiana Jack pine has much shorter 2-5 cm twisted needles and asymmetrical
curved cones that commonly persist and point along the branch. Red
pine has long nearly straight brittle needles and symmetrical unarmed
cones.

Measured intact fascicle, cone from side
and base, and whether multiple old cones
persist on branches.

Pinus sylvestris Scots pine has shorter 3-7 cm noticeably twisted, often glaucous needles
and orange flaking bark high in the crown; its cones fall intact. Red pine
needles are longer and brittle, branchlets orange-brown, and cones leave
basal scales behind when they fall.

Needle length and twist, upper-bole bark,
winter bud, and cone base.

Pinus nigra Austrian pine needles are flexible rather than snapping when bent,
branches are brown to gray-brown, and cones fall with basal scales
intact and may retain a small prickle. Red pine has brittle needles,
orange-brown smaller branches, and hollow-based unarmed fallen
cones.

Expendable needle bend test, young
branch color, cone tip, and cone base.

Silvics capsule
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Dimension Field-use summary

Shade tolerance Shade intolerant; seedlings and saplings need nearly full light, and crowns recede rapidly under competition.

Moisture / soils Best known on well-drained sands, gravels, and rocky ridges, though highest productivity occurs on fresh sandy
loams; poor drainage and prolonged flooding are damaging.

Geographic affinity A north-temperate Great Lakes and southeastern Canadian pine extending east through New York, northern New
England, Quebec, and New Brunswick.

Associations Occurs with jack and eastern white pine, quaking and bigtooth aspen, northern pin and red oak, paper birch,
balsam fir, and other northern mixedwood species.

Regeneration Wind-dispersed seed recruits on exposed mineral soil after fire, logging, or mechanical scarification; dense litter
and shade strongly inhibit natural establishment.

Vegetative reproduction Does not normally sprout or layer; natural stand replacement depends on seed.

Seed / mast Cone production is variable with periodic good crops; cones open without requiring fire, and most seed disperses in
late summer or autumn near a retained source.

Establishment Full light, exposed mineral soil, adequate first-season moisture, and control of shrubs and hardwood sprouts are
central; seedlings fail on wet soils or beneath dense canopy.

Succession An early- to mid-seral fire-associated species that is replaced by more tolerant pines, fir, spruce, or hardwoods
without renewed disturbance on productive sites.

Disturbance response Mature trees with thicker bark and elevated crowns tolerate low surface fire better than seedlings and saplings; fire
prepares seedbeds and controls competitors, while severe crown fire kills seed sources.

Longevity / growth Moderately to long lived, often 200 years and sometimes much older; grows rapidly in even-aged stands with full
crowns and responds well to timely thinning.

Browse Hare, deer, and porcupine can damage seedlings, leaders, or bark, especially when preferred foods are limited;
browse can undermine regeneration locally.

Insects / disease Red pine scale, European pine shoot moth, Sirococcus and Diplodia shoot blights, Scleroderris canker, needle
casts, and Heterobasidion root disease are key plantation concerns.

Management Use appropriate dry-to-fresh sites, maintain live-crown ratio through thinning, preserve genetic and structural
diversity, expose mineral soil for natural regeneration, and avoid high-risk Heterobasidion infection conditions.

Silvicultural systems Even-aged seed-tree, shelterwood, and clearcut-and-plant systems fit its light demand; prescribed fire or
mechanical site preparation and repeated competition control may be needed, while partial retention can restore
woodland structure where objectives permit.

Personal field cue for Red pine learner-created retrieval hook
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Jack pine - Pinus banksiana
New this week | Family: Pinaceae | Tier B | Priority 2 - regional

MN/WI/MI and northern ON/QC; local natural or planted occurrences eastward

Short-lived very shade-intolerant fire pioneer of dry sands and barrens

Condition
(c) Quinten Wiegersma, some rights...
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Foliage
no rights reserved
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Mixed Evidence
no rights reserved
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Evidence Diagnostic interpretation

Foliage Needles occur in fascicles of two, are short, stiff, yellow- to gray-green, and usually 2-5 cm long. Each pair is noticeably
twisted, curved, and spreading, with a persistent sheath. Short twisted pairs identify the jack/Scots-pine problem, not
jack pine alone.

Bark age series Sapling bark is thin, dull gray to reddish brown, and finely scaly. Mature stems remain relatively thin-barked and break
into narrow dark gray-brown irregular plates rather than the orange-red broad plates of red pine. Old fire scars and
lichen commonly disrupt the pattern.

Dormant Slender gray-brown twigs bear small ovoid resinous buds and persistent paired fascicle sheaths. Multiple cones often
remain attached along older branch sections, preserving the species' reproductive evidence all winter. Bud and twig
characters alone overlap Scots and other hard pines.

Fruit / cone / seed Woody cones are commonly 3-5 cm, strongly asymmetrical or curved, often paired, and directed forward along the
branch; scales on the outer curve are more developed. Many cones are serotinous and persist for years, though degree
of closure varies geographically and among trees.

Whole tree / context Typically a small to medium, short-lived tree with an irregular open crown, crooked or forked branches, and dead lower
limbs, especially on droughty barrens. It can form dense even-aged stands after fire on Great Lakes sands and supports
distinctive open-pine wildlife habitat.

Variation / condition Trees in plantations or on better sites can be straighter and taller than the classic scrubby form. Cone serotiny varies,
and weathered open cones may lose their tight branch-hugging appearance. Jack pine budworm, rusts, dwarf mistletoe,
fire, and snow can thin or deform crowns.

Evidence limit Species-level evidence should pair short twisted two-needle fascicles with asymmetrical curved, often persistent cones.
A scrubby crown, sandy habitat, or short needles alone cannot exclude Scots pine; a cone photo without its symmetry,
attachment, and scale context may be insufficient.

Confuser control
Alternative Visible separator Resolving view

Pinus sylvestris Scots pine usually has glaucous 3-7 cm twisted needles, orange-brown
upper branches and bark, and cones that generally fall after the second
winter. Jack pine needles are often shorter and nonglaucous, branches
gray-brown, and asymmetrical cones commonly remain serotinous for
years.

Upper-trunk bark, measured fascicle in
neutral color, cone profile and attachment,
and a branch showing cone-age classes.

Pinus resinosa Red pine has 9-16 cm nearly straight brittle paired needles and
symmetrical unarmed cones; jack pine has 2-5 cm twisted pairs and
asymmetric curved persistent cones.

Intact fascicle beside a scale and a cone
side view showing axial curvature.

Pinus rigida Pitch pine usually carries three needles per fascicle, prickly cones, and
may produce trunk or branch epicormic shoots. Jack pine normally has
two needles and asymmetrical curved cones with weak or absent
prickles.

Several complete fascicles, cone-scale
tips, and trunk for epicormic foliage.

Silvics capsule
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Dimension Field-use summary

Shade tolerance Very shade intolerant, among the least tolerant northern conifers; seedlings require open conditions and cannot
replace themselves beneath a closed jack-pine canopy.

Moisture / soils Most competitive on dry nutrient-poor sands, dunes, outwash, and barrens, but also occurs on rocky sites and
some peatlands; growth improves on fresher loamy sands where competition remains controlled.

Geographic affinity A boreal and Great Lakes pine strongest in Minnesota, Wisconsin, Michigan, Ontario, and Quebec, becoming local
or planted eastward.

Associations Forms pure stands and mixes with red pine, black spruce, quaking and bigtooth aspen, paper birch, northern pin
oak, balsam fir, and ericaceous barrens vegetation.

Regeneration Heat-opened or weather-opened cones release wind-dispersed seed onto burned or exposed mineral soil, enabling
dense even-aged cohorts after stand-replacing disturbance.

Vegetative reproduction Does not normally sprout or layer; stand persistence depends on seed and the aerial cone bank.

Seed / mast Seed production begins young and persistent serotinous cones can store many crop years, though cone closure
varies by region, fire regime, and individual tree.

Establishment Nearly full sun, exposed mineral or lightly burned seedbeds, and limited competing vegetation are essential; thick
litter and overtopping hardwoods cause failure.

Succession A classic postfire pioneer, usually replaced by red or white pine, spruce-fir, oak, or northern hardwoods without
renewed disturbance except on the poorest sands.

Disturbance response Thin-barked adults are often killed by severe fire, but heat opens cones and the aerial seed bank rapidly reoccupies
the burn; low fire can also scar and weaken survivors.

Longevity / growth Short lived, commonly mature or declining by about 80 to 120 years; rapid early growth and early seed production
trade off against longevity and shade persistence.

Browse Deer, hare, rodents, and porcupine can browse seedlings or damage bark, but competition and seedbed limitations
often dominate regeneration failure.

Insects / disease Jack pine budworm, jack pine tip beetle, dwarf mistletoe, gall rusts, root rots, and needle diseases can cause
deformation, growth loss, or mortality.

Management Maintain landscape and age-class diversity, especially where open young stands support specialist wildlife;
conserve the cone seed source, prepare mineral soil, and plan for fire or an operational surrogate.

Silvicultural systems Even-aged clearcutting with cone-bearing slash, prescribed fire, direct seeding, or planting best fits its ecology;
seed-tree retention may work where windfirmness and seed supply are adequate, but shelter is generally
counterproductive.

Personal field cue for Jack pine learner-created retrieval hook
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Scots pine - Pinus sylvestris
New this week | Family: Pinaceae | Tier C | Priority 3 - recognition/confuser

Planted and naturalized in former plantations, roadsides, and old fields throughout the region

Invasive or persistent plantation confuser with variable crown and bark

Dormant
no rights reserved
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Foliage
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Mixed Evidence
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Evidence Diagnostic interpretation

Foliage Needles occur in fascicles of two, are stiff, noticeably twisted, often blue- or gray-green, and usually 3-7 cm long in the
regional flora. Persistent papery sheaths surround the fascicle bases. Color depends on provenance and light, so short
twisted paired needles must be combined with bark and cones.

Bark age series Young branches and upper trunks develop thin flaky cinnamon- to bright orange-brown bark, a major field clue. Lower
mature boles become thicker, gray-brown, and deeply scaly or fissured while the upper crown often remains orange.
Very young stems and some provenances may not yet show the classic two-tone trunk.

Dormant Gray- to orange-brown twigs bear clustered ovoid pointed gray-brown to reddish buds that may carry some resin. Paired
needle fascicles persist, and upper twigs often show orange bark. Bare twig characters overlap other Eurasian hard
pines, so retain uncertainty without foliage or cones.

Fruit / cone / seed Pendant to outward-pointing cones are usually 3-7 cm, gray to dull brown, nearly symmetrical to somewhat oblique, and
commonly fall after the second winter rather than persisting for many years. Scale tips have a low central umbo that is
unarmed in the regional key, and fallen cones retain their basal scales.

Whole tree / context Young planted trees are conical; mature trees develop an open irregular, often flat or rounded crown with crooked limbs
and a conspicuous orange upper bole. It persists in plantations, Christmas-tree rows, roadsides, sandy old fields, and
nearby secondary forest.

Variation / condition The enormous Eurasian range and many planted provenances produce wide variation in needle length, glaucescence,
crown form, and bark color. Pine wilt, Diplodia tip blight, needle casts, shoot moths, and storm injury can create sparse
or forked crowns. Planting pattern supports provenance but is not identity evidence.

Evidence limit A defensible field call combines twisted glaucous paired needles, orange flaky upper bark, and appropriate falling
cones. Short needles or orange bark alone are not enough; without cones, ornamental two-needle pines can remain at
genus or comparison-set level.

Confuser control
Alternative Visible separator Resolving view

Pinus banksiana Scots pine commonly has glaucous 3-7 cm needles, orange-brown upper
branches, and cones that fall after the second winter. Jack pine usually
has shorter nonglaucous pairs, gray-brown branches, and asymmetrical
curved cones persisting serotinously for years.

Upper bole and branches, measured
needles in neutral light, and cone profile,
attachment, and persistence.

Pinus resinosa Red pine has much longer 9-16 cm nearly straight brittle needles,
red-brown resinous buds, and symmetrical unarmed cones. Scots pine
needles are shorter, pliable and twisted, and its upper bark is more
vividly orange and flaky.

Intact fascicle length, gentle bend of an
expendable needle, buds, upper bark, and
cone scale.

Other planted
two-needle pines

Mugo, Austrian, Japanese black, and other pines can overlap one organ.
Scots pine is supported by the combined short twisted glaucous needles,
orange upper bark, open mature crown, and its cone form; no single
character excludes all ornamentals.

Whole crown, upper and lower bark, buds,
multiple intact fascicles, and complete
mature cones.

Silvics capsule
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Dimension Field-use summary

Shade tolerance Shade intolerant; regeneration and good crown growth require open sun.

Moisture / soils Adaptable to nutrient-poor, acidic, sandy, and seasonally dry soils if drainage is good; it performs poorly on
persistently wet sites and under hot humid stress.

Geographic affinity Native across cool-temperate and boreal Eurasia; planted widely and naturalized locally across northeastern and
north-central North America.

Associations Occurs mainly in old plantations, Christmas-tree fields, windbreaks, roadsides, abandoned fields, and adjacent
secondary woods with local pines and hardwood pioneers.

Regeneration Winged seed from planted adults colonizes open disturbed soil and sparse old fields; establishment beneath closed
forest is poor.

Vegetative reproduction Natural sprouting and layering are not important; seed maintains naturalized populations, while cultivars are
propagated horticulturally.

Seed / mast Mature cones release wind-dispersed seed in variable crops and generally fall rather than forming the long-lived
aerial seed bank characteristic of jack pine.

Establishment Full light, exposed or thinly vegetated mineral soil, and adequate early moisture favor establishment; shade and
dense sod or brush suppress seedlings.

Succession An introduced open-ground pioneer or plantation remnant in the course region, usually overtopped by native
hardwoods and shade-tolerant conifers as canopy closes.

Disturbance response Open soil and canopy disturbance promote recruitment; fire kills small trees and may damage older stems, while
drought and heat predispose plantations to pest-driven decline.

Longevity / growth Fast juvenile growth and moderate to long potential life in its native climate, but North American plantings often
become poorly formed or decline when off-site.

Browse Deer may browse or rub young trees and porcupines use bark, though browse is not consistently the primary
constraint on naturalization.

Insects / disease Pine wilt nematode, Diplodia tip blight, needle casts, sawflies, scales, European pine shoot moth, and root
problems can be significant in plantings.

Management Distinguish planted persistence from spread by seed, document regeneration beyond original rows, and favor
native species where restoration or invasive control is the objective.

Silvicultural systems Conventional forest regeneration systems are rarely prescribed for this nonnative confuser; thin retained
plantations only for explicit objectives, or remove and replace them progressively while protecting desirable native
regeneration.

Personal field cue for Scots pine learner-created retrieval hook



Northern Hardwoods & Mixedwoods Dendrology and Silvics Intensive | Week 3 Page 23

Tamarack - Larix laricina
New this week | Family: Pinaceae | Tier A | Priority 1 - core

Boreal peatlands and cold lowlands across the Great Lakes, ON/QC, northern NY/New England, and NB

Shade-intolerant deciduous conifer defining many bogs, fens, and cold lowlands

Bark
(c) jyoung2399, some rights reserved...

INAT_PHOTO_612556331 | cc-by

Dormant
(c) Charlie Wanzer, some rights...

INAT_PHOTO_618581385 | cc-by

Foliage
no rights reserved

INAT_PHOTO_716113732 | cc0

Evidence Diagnostic interpretation

Foliage Soft, slender, blue- to bright-green needles occur singly on elongating current shoots and in dense tufts of roughly 10-20
or more on short knobby spur shoots. All needles turn yellow and fall in autumn. The deciduous clustered habit
establishes Larix, while cone scale number and branch posture separate the two course larches.

Bark age series Young bark is smoothish gray to reddish brown and soon becomes finely scaly. Mature bark sheds as small thin
irregular reddish- to gray-brown scales rather than the large heavy plates of European larch. Old lowland stems may be
lichen-covered, fire-scarred, or partly submerged.

Dormant Winter crowns are completely leafless but retain numerous rounded buds on short dark knobby spur shoots along
straw- to reddish-brown twigs. Small upright cones can persist. A leafless conifer with abundant peg-like spur shoots
suggests larch, but species needs cone and branch characters.

Fruit / cone / seed Small upright ovoid cones are generally 1-2 cm long and have mostly 10-15, occasionally more, smooth scales; young
female cones may be red. Open brown cones can persist for several years. The low scale count and small size are
central separators from European larch.

Whole tree / context A fine-textured, narrow to irregular deciduous conifer with mostly spreading rather than conspicuously drooping
branchlets. It often rises above sphagnum, sedge, or shrub peatlands with black spruce, but also reaches good size on
minerotrophic swamps and cool mineral soils.

Variation / condition Bog trees can be stunted and sparse, whereas well-drained or planted trees are tall and straight. Seasonal yellowing is
normal; larch casebearer causes earlier browning, and larch sawfly or eastern larch beetle can thin or kill crowns.
Flooding and browse also deform regeneration.

Evidence limit Larix identification is strong from deciduous needle tufts or winter spur shoots, but tamarack specifically requires small
1-2 cm, low-scale cones and spreading branchlets, preferably with small-scaled bark and native wetland context. A
distant golden larch or bare winter crown cannot exclude European or hybrid larch.

Confuser control
Alternative Visible separator Resolving view

Larix decidua Tamarack has spreading branchlets, small irregular bark scales, and 1-2
cm cones with mostly 10-15 scales. European larch tends to have
pendulous branchlets, large plated bark, and 2-3.5 cm cones with 40-50
scales, often with conspicuous bracts when young.

Measured cone from side and base with
countable scales, lateral branch posture,
and mature trunk bark.

Picea mariana Black spruce retains stiff single needles on individual woody pegs
year-round and has pendant persistent cones. Tamarack has soft tufts
on spur shoots, turns gold and becomes bare, and carries small upright
cones.

Needle bases or winter spur shoots, cone
orientation, and seasonal whole-crown
view.

Hybrid larches Forestry hybrids can combine European and other larch characters, so
intermediate cone size, scale count, pubescence, and branch posture
may not support pure tamarack. Native habitat alone does not exclude
planted or escaped genetic material.

Multiple mature cones, scale undersides
and bracts, branch architecture, planting
history, and nearby stand composition.

Silvics capsule
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Dimension Field-use summary

Shade tolerance Very shade intolerant; seedlings may endure light shade briefly but must reach the upper canopy to survive.

Moisture / soils Characteristic of bogs, fens, and cold swamps on organic soils, yet best growth often occurs on moist, well-drained
mineral or enriched organic sites; prolonged deep flooding is harmful.

Geographic affinity A transcontinental boreal deciduous conifer extending south through the Great Lakes, Ontario, Quebec, northern
New York and New England, and New Brunswick.

Associations Common with black spruce, northern white-cedar, balsam fir, white spruce, black ash, paper birch, speckled alder,
sphagnum, and sedge-fen vegetation.

Regeneration Light wind-dispersed seed establishes on moist exposed mineral soil, recently burned peat, moss, sedge mats, and
disturbed lowland seedbeds when light is abundant.

Vegetative reproduction Layering occurs, and very young stems may occasionally sprout after injury, but seed is the primary means of
stand regeneration.

Seed / mast Cone crops vary with periodic good years; small winged seeds disperse in autumn and winter and do not maintain
a reliable long-term soil bank.

Establishment Open light, a moist but aerated seedbed, and control of overtopping shrubs, grasses, and hardwoods are crucial;
seedling roots fail under sustained inundation.

Succession A pioneer on open peatlands, burns, and abandoned land, commonly succeeded by black spruce on poor bogs and
cedar, fir, or swamp hardwoods on richer sites.

Disturbance response Thin bark makes fire lethal to most stems, but exposed postfire seedbeds favor recolonization; water-level change,
wind, and competing brush strongly affect stand recovery.

Longevity / growth Fast growing when dominant and relatively moderate lived, commonly 150 to 200 years; crown recession and
mortality follow overtopping.

Browse Deer, moose, hare, and rodents browse seedlings and shoots, with heavy pressure capable of delaying lowland
recruitment.

Insects / disease Larch sawfly, larch casebearer, and eastern larch beetle can cause major defoliation or mortality; root and butt rots
and flooding stress also matter.

Management Maintain hydrologic function, create full-light receptive seedbeds without excessive peat damage, protect
regeneration from competition and browse, and monitor defoliator or beetle outbreaks.

Silvicultural systems Even-aged clearcut or seed-tree methods fit its light demand; successful natural or planted regeneration usually
requires prompt site preparation and vegetation control, while partial-canopy systems tend to favor more tolerant
associates.

Personal field cue for Tamarack learner-created retrieval hook
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European larch - Larix decidua
New this week | Family: Pinaceae | Tier C | Priority 3 - recognition/confuser

Forestry and ornamental plantings; locally naturalized

Important planted confuser for tamarack

Bark
(c) Brian Henderson, some rights...

INAT_PHOTO_465932236 | cc-by

Mixed Evidence
(c) Paul Mero, some rights reserved (CC...

INAT_PHOTO_392635880 | cc-by

Reproductive
(c) Peter Quakenbush, some rights...

INAT_PHOTO_516709750 | cc-by

Evidence Diagnostic interpretation

Foliage Soft bright-green deciduous needles occur singly on long shoots and in dense tufts on knobby short shoots, turning gold
before falling. Foliage establishes larch but overlaps tamarack strongly. European larch tends to have longer needles
and coarser shoots, yet cones and branch posture are required for a reliable field call.

Bark age series Young branch bark is smooth gray to yellow-brown. Mature trunks develop thick reddish- to gray-brown, deeply fissured
bark that sheds in large coarse plates, contrasting with tamarack's smaller thin irregular scales. Bark must be
age-matched because saplings of both are smoothish.

Dormant Leafless winter twigs carry many rounded buds on stout knobby spur shoots; lateral branchlets commonly hang
conspicuously from spreading main limbs. Persistent cones supply the best winter evidence. Pruned ornamentals and
plantation stems can have less pendulous architecture.

Fruit / cone / seed Upright ovoid cones are generally 2-3.5 cm long and contain about 40-50 scales, far more than tamarack; cone-scale
undersides are pubescent, and bracts may project conspicuously, especially in young cones. Brown open cones persist
on branches.

Whole tree / context A large, fast-growing deciduous conifer with a pyramidal young crown that broadens and becomes irregular, with
horizontal main limbs and drooping branchlets. It occurs in plantations, old estates, windbreaks, and naturalized thickets
rather than native boreal peatland assemblages.

Variation / condition Cultivars include strongly weeping forms, and hybrids used in forestry can be intermediate. Larch casebearer, cankers,
drought, and pruning can alter crown density and branch posture. Golden fall color and winter leaflessness are
genus-level, not species-level, evidence.

Evidence limit Species-level identification requires the larger many-scaled cone plus pendulous branchlets or coarse plated mature
bark. A planted setting, golden crown, needle tuft, or leafless spur shoot alone identifies only Larix; intermediate hybrid
material should remain Larix sp. or a stated hybrid complex.

Confuser control
Alternative Visible separator Resolving view

Larix laricina European larch has pendulous branchlets, large plate-like mature bark,
and 2-3.5 cm cones with 40-50 scales. Tamarack has spreading
branchlets, small irregular bark scales, and 1-2 cm cones with mostly
10-15 scales.

Measured mature cone with scale count
and underside detail, lateral branch
posture, and old bole bark.

Hybrid larches Hybrid larches may combine rapid growth, intermediate cone dimensions
or bracts, and variable branch posture; plantation context increases this
possibility. Morphology that does not resolve cleanly should not be forced
to European larch.

Several cones from the same tree, cone
bracts and scale pubescence, foliage and
shoots, planting records, and nearby rows.

Silvics capsule
Dimension Field-use summary

Shade tolerance Very shade intolerant; best stem and crown development require full sun, though young trees may endure light side
shade.
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Dimension Field-use summary

Moisture / soils Prefers cool sites with moist, well-drained, moderately fertile loams or gravelly soils; waterlogging, severe drought,
and hot humid conditions reduce performance.

Geographic affinity Native to central and southern European mountains; in the course region it is planted or locally naturalized in cool
northern climates.

Associations Found in plantations, ornamental landscapes, old farms, and naturalized disturbed woods with local pioneer
hardwoods and conifers, not as a native indicator community.

Regeneration Winged seed can establish on exposed moist mineral soil near mature plantings; recruitment beneath closed
canopy is weak.

Vegetative reproduction Natural layering or sprouting is not a primary stand mechanism; horticultural and forestry material may be grafted or
propagated by controlled methods.

Seed / mast Persistent cones produce variable seed crops; wind dispersal is local to moderate, and evidence of seedlings
beyond planted rows is needed to call naturalization.

Establishment Full light, cool moist aerated seedbeds, and low competing vegetation favor establishment; dense shade, hot
drought, and saturated soil impede it.

Succession An introduced pioneer or plantation tree in northeastern North America rather than a native successional
component; more tolerant native species eventually overtop unmanaged regeneration.

Disturbance response Openings favor recruitment and growth; thin-barked young trees are fire sensitive, and exposed shallow roots or
crowns can suffer wind and drought damage.

Longevity / growth Fast growing and potentially very long lived on suitable European or cool planted sites, with documented old trees
reaching several centuries.

Browse Deer may browse or rub young trees, but damage varies and is not usually the defining ecological control.

Insects / disease Larch casebearer, larch canker, sawflies, needle diseases, root rots, and drought-related decline can affect North
American plantings.

Management Treat it as a planted or naturalized confuser, verify spread beyond original plantings, and do not infer tamarack
wetland ecology from a larch identification made only on foliage.

Silvicultural systems Plantation management uses full-light establishment and thinning to maintain live crowns; native-forest restoration
generally favors replacing or containing European and hybrid larch while protecting appropriate native species.

Personal field cue for European larch learner-created retrieval hook
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Northern white-cedar - Thuja occidentalis
New this week | Family: Cupressaceae | Tier A | Priority 1 - core

Great Lakes, southern boreal, and Acadian regions from MN through ON/QC to New England/NB

Very shade-tolerant long-lived swamp/cliff conifer; important deer cover and browse

Bark
(c) Cole Wolf, some rights reserved (CC...

INAT_PHOTO_600603944 | cc-by

Foliage
(c) danpatrick, some rights reserved...

INAT_PHOTO_722998927 | cc-by

Mixed Evidence
(c) Tom Scavo, some rights reserved (CC...

INAT_PHOTO_587347968 | cc-by

Evidence Diagnostic interpretation

Foliage Tiny opposite scale leaves overlap in four ranks and completely hide the twig, forming strongly flattened fan-like sprays.
Face leaves are flat, lateral leaves folded, and lower surfaces show small oval to elliptic glands; crushed foliage is
strongly aromatic. Juvenile or vigorous shoots can carry more pointed leaves, but the branchlet remains
characteristically flat.

Bark age series Sapling bark is thin, smoothish, reddish to gray-brown, and begins peeling in narrow fibers. Mature and old bark forms
long narrow vertical stringy strips and shallow furrows, often exposing reddish inner bark. On ancient cliff trees it can be
weathered, twisted, and lichen-covered; fibrous bark is supportive but not exclusive to Thuja.

Dormant Evergreen flattened sprays persist, with no conspicuous scaled winter bud; growth ends in tightly overlapping terminal
leaves. Fine twigs are hairless and only 1-2 mm thick. Winter bronzing, deer browse, and desiccation can brown sprays
without changing their flat architecture.

Fruit / cone / seed Small ellipsoid woody cones, roughly 8-15 mm, are borne near shoot tips and open to expose a central axis. Scales are
attached at the base rather than shield-shaped, and winged seeds are released. The dry elongate cone contrasts
sharply with eastern redcedar's blue fleshy berry-like cone and Atlantic white-cedar's nearly spherical peltate-scaled
cone.

Whole tree / context Open trees are narrow pyramids with layered flat sprays; forest trees can have irregular crowns, leaning boles, and
layered lower branches. It characterizes calcareous or groundwater-fed swamps, fens, stream margins, limestone and
dolomite cliffs, and cool mixedwoods.

Variation / condition Hundreds of arborvitae cultivars vary in color, density, and columnar or dwarf form. Deer browse produces a sharply
raised browse line and can eliminate lower foliage; flooding, road salt, windthrow, ice, and leafminers alter crown
condition. Host identity must be separated from browse or injury diagnosis.

Evidence limit Flat dimorphic scale-leaved sprays plus small ellipsoid basifixed-scaled cones are strong species evidence in native
forest. Foliage alone may identify Thuja but not prove wild-type T. occidentalis among cultivars; bark or wetland context
alone cannot exclude Atlantic white-cedar or other planted Cupressaceae.

Confuser control
Alternative Visible separator Resolving view

Juniperus virginiana Eastern redcedar has three-dimensional branchlets, often both prickly
juvenile and appressed adult foliage, and fleshy blue berry-like cones
without winged seeds. Northern white-cedar has flattened fans and small
dry ellipsoid woody cones.

Branchlet edge and face views, any
juvenile leaves, and a mature reproductive
structure.

Chamaecyparis thyoides Atlantic white-cedar branchlets are terete to four-angled with similar
alternating leaf pairs and nearly spherical cones with peltate scales.
Northern white-cedar branchlets are flat with dimorphic face and lateral
leaves and ellipsoid cones with basifixed scales.

Branchlet cross-profile, alternating leaf
pairs, cone shape, and close view of how
each cone scale attaches.

Arborvitae cultivars and
other planted Thuja

Cultivar habit and color are not dependable taxonomic characters. Native
northern white-cedar is supported by regional wild context and cone and
foliage morphology, but some planted Thuja taxa and hybrids require
horticultural provenance or expert material.

Cones, terminal sprays, mature bark,
whole planting pattern, and provenance if
available.
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Silvics capsule
Dimension Field-use summary

Shade tolerance Very shade tolerant, able to persist beneath mixed canopies, although successful height recruitment requires
eventual crown space.

Moisture / soils Occupies a broad moisture range from swamps and fens to dry cliffs, commonly favored by calcareous or base-rich
groundwater and substrates; prolonged flooding and water-table rise can kill trees.

Geographic affinity A cold-temperate Great Lakes, southern boreal, and Acadian species extending from Minnesota through Ontario
and Quebec to northern New England and New Brunswick.

Associations Occurs with balsam fir, tamarack, black and white spruce, eastern white pine, black ash, red maple, birches,
hemlock, and diverse moss-rich lowland plants.

Regeneration Tiny wind-dispersed seed establishes on moist mineral soil, moss, and especially decayed wood; advance
regeneration is common where deer and competition permit.

Vegetative reproduction Layering of low branches, rooting of fallen stems, and branch or stem contact with moist substrates can produce
clonal regeneration.

Seed / mast Cone crops are frequent but variable, with periodic good years; small seeds disperse in autumn and require
favorable moist microsites rather than a persistent soil bank.

Establishment Moist aerated seedbeds, partial shade, stable hydrology, and escape from severe browse are key; seedling
drought, flooding, and hardwood or shrub competition cause failure.

Succession A long-lived late-seral or edaphic dominant in swamps and cliffs, while also entering old fields and mixed stands
where seed source and suitable substrates exist.

Disturbance response Thin bark and low crowns make it fire sensitive; windthrow increases after heavy cutting, while small gaps can
release advance regeneration if browsing does not remove it.

Longevity / growth Very long lived and generally slow growing, often surviving 300 to 400 years and much longer on protected cliffs,
with strong capacity for persistence under suppression.

Browse Highly preferred winter browse for white-tailed deer and also used by hare; chronic browsing is a principal
recruitment bottleneck and creates conspicuous browse lines.

Insects / disease Arborvitae leafminers, scales, bark beetles, root and butt rots, and browse- or flooding-related decline occur,
though no single agent matches the regional impact of deer on regeneration.

Management Protect advance regeneration and seedbed wood, control deer impacts where recruitment is an objective, retain
suitable seed trees, preserve water movement, and plan residual patterns for windfirmness.

Silvicultural systems Selection, irregular shelterwood, and group openings can maintain mixed cedar stands when browse and
competition are controlled; regeneration often needs an integrated sequence of overstory treatment, scarification or
coarse wood, and protection.

Personal field cue for Northern white-cedar learner-created retrieval hook
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Eastern redcedar - Juniperus virginiana
New this week | Family: Cupressaceae | Tier B | Priority 2 - regional

MN/WI/MI and southern ON through NY, PA/NJ, and southern New England

Bird-dispersed drought-tolerant old-field and calcareous-site colonizer

Foliage
no rights reserved

INAT_PHOTO_717406328 | cc0

Mixed Evidence
(c) Matt Pelikan, some rights reserved...

INAT_PHOTO_704649108 | cc-by

Whole Tree Context
(c) daksu, some rights reserved (CC BY)

INAT_PHOTO_714744326 | cc-by

Evidence Diagnostic interpretation

Foliage Adult branchlets carry tiny opposite scale leaves tightly appressed in four ranks, forming rounded to four-angled rather
than flattened sprays; outer leaf faces show elongate glands. Seedlings and vigorous shoots bear spreading sharp
awl-shaped juvenile leaves, and both leaf types may occur on one tree. Crushed foliage is aromatic.

Bark age series Young bark is thin reddish brown to gray and begins peeling early. Mature bark shreds in long narrow fibrous
reddish-brown strips, while old stems develop shallow furrows and gray weathering over red inner bark. Bark overlaps
northern white-cedar and must be paired with nonflat foliage or berry-like cones.

Dormant Evergreen scale leaves or prickly juvenile leaves persist, and there is no large conspicuous terminal bud; tightly
appressed leaves enclose the growing tip. Slender branchlets remain three-dimensional. Male and female structures
usually occur on separate trees, so absence of berries does not argue against the species.

Fruit / cone / seed Female trees carry globose firm berry-like seed cones with fused leathery scales, ripening glaucous blue and usually
containing one or two unwinged seeds. Male trees bear tiny tan pollen cones. The blue cone is highly diagnostic for
Juniperus but may not alone separate planted upright juniper species.

Whole tree / context Usually a small to medium conical, columnar, or irregular tree with dense gray-green foliage and fibrous bark. Birds
spread it into old fields, pasture margins, limestone bluffs, dry rocky slopes, and open woods; rows along fences and
beneath perches are common.

Variation / condition Shade thins the crown and may preserve juvenile foliage; open trees range from narrow columns to broad irregular
crowns. Cedar-apple rust produces orange gelatinous spring horns from woody galls, while bagworms, snow, browse,
and fire alter form. Ornamental junipers create genuine species-level uncertainty.

Evidence limit In native-range field settings, upright tree habit plus nonflat scale foliage and blue one- to two-seeded cones strongly
supports eastern redcedar. Foliage alone may establish Juniperus but not J. virginiana among plantings; a male,
juvenile, or cultivar without mature cones may require genus-level identification.

Confuser control
Alternative Visible separator Resolving view

Thuja occidentalis Northern white-cedar has flattened fan-like sprays and small dry ellipsoid
cones with winged seeds. Eastern redcedar has rounded or four-angled
branchlets, may show prickly juvenile leaves, and produces blue fleshy
berry-like cones with unwinged seeds.

Branchlet profile, leaf-type close-up, and
mature reproductive structure.

Chamaecyparis thyoides Atlantic white-cedar has dry nearly spherical cones with opening peltate
scales and circular leaf glands; eastern redcedar has nonopening blue
berry-like cones and elongate leaf glands.

Cone surface and opening behavior, seed
wings, and close macro of the outer leaf
gland.

Other ornamental
Juniperus species or
cultivars

Eastern redcedar is upright rather than creeping and its cones commonly
contain one or two seeds, but ornamental upright junipers overlap habit
and foliage. Provenance and a full suite of cone, leaf, and twig
characters may be necessary.

Whole habit, straight cone stalk, several
opened cones with seed counts, juvenile
and adult foliage, and planting history.

Silvics capsule
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Dimension Field-use summary

Shade tolerance Shade intolerant to only weakly tolerant; seedlings establish in open ground and crowns deteriorate as hardwood
canopy closes.

Moisture / soils Extremely site-flexible on dry rocky, sandy, clayey, and calcareous soils, including shallow limestone, but it is most
competitive where drought or low fertility restrict faster species; prolonged saturation is unfavorable.

Geographic affinity Widely distributed across eastern North America, reaching the southern Great Lakes, southern Ontario and
Quebec, New York, Pennsylvania, New Jersey, and southern New England in the course region.

Associations Colonizes old fields and open oak-hickory or pine-hardwood edges and occurs with pasture shrubs, red maple,
hackberry, oaks, hickories, and other dry-site or calcareous species.

Regeneration Birds and mammals ingest and disperse berry-like cones; seedlings establish under perches, along fences, and in
open thin vegetation.

Vegetative reproduction Does not reliably resprout after severe top-kill and ordinarily spreads by seed rather than layering or suckering.

Seed / mast Female trees produce variable crops of cones that mature over more than one season; hard seeds often require
animal passage or prolonged stratification and germinate irregularly.

Establishment Open light, exposed or lightly vegetated soil, a nearby female seed source and bird dispersers, and escape from
repeated mowing or fire favor establishment.

Succession An early old-field and open-ground colonizer that can form dense stands but is commonly overtopped and replaced
when taller hardwood forest closes.

Disturbance response Fire readily kills seedlings and many adults because bark is thin and resprouting weak; fire exclusion, grazing
change, and field abandonment permit rapid expansion.

Longevity / growth Slow to moderate growth, especially on harsh sites, with potential life spans of several centuries; durable
heartwood and drought survival compensate for modest competitive growth.

Browse Deer browse foliage and rub stems, and the dense crown supplies cover; local browsing may shape saplings but
often does not prevent old-field expansion.

Insects / disease Cedar-apple and related Gymnosporangium rusts require alternate rosaceous hosts; bagworms, juniper scale,
mites, bark beetles, and root rots also occur.

Management Decide whether redcedar provides desired cover, soil protection, and structural diversity or represents unwanted
encroachment; retain awareness of rust-sensitive apple plantings and the species' weak postfire sprouting.

Silvicultural systems Openings and reduced fire favor establishment, while prescribed fire or mechanical removal controls young
encroachment where objectives permit; closed-canopy management gradually suppresses it, and mature removal
should consider wildlife cover and erosion.

Personal field cue for Eastern redcedar learner-created retrieval hook
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Part II - Cumulative rapid-reference atlas
Use this as a field briefing, not as a substitute for retrieval. Earlier taxa are compressed here so the packet remains
self-contained while preserving space for unfamiliar assessment images.

Taxon High-value visible evidence Silvics anchor

Sugar maple
Acer saccharum

Foliage: Opposite, simple blades are palmately veined and usually five-lobed, with
pointed lobes, broad rounded U-shaped... Bark: Seedlings and saplings have smooth
light-gray bark; pole trees develop long shallow furrows; mature and old... Dormant:
Opposite brown twigs carry a narrow, sharply pointed terminal bud with many tightly
overlapping...

Tolerance: Very shade tolerant; seedlings and
saplings can persist for years as advance... Site:
Best on cool, fertile, moist but well-drained loams
with adequate calcium and magnesium; performs...

Red maple
Acer rubrum

Foliage: Opposite, simple blades usually have three to five lobes, angular or V-shaped
sinuses, and regular serration... Bark: Young stems are smooth and light gray;
intermediate bark develops narrow vertical cracks and small scaly plates;... Dormant:
Opposite reddish twigs bear blunt-ovoid red buds with several pairs of scales; flower
buds are...

Tolerance: Moderately shade tolerant when young
and able to persist beneath partial canopy,... Site:
Occupies an exceptionally broad range from
saturated swamps and floodplains to dry ridges;
local seed...

American beech
Fagus grandifolia

Foliage: Alternate, simple leaves are elliptic to ovate with a short petiole, straight parallel
lateral veins, and one... Bark: Saplings and healthy mature trees have thin, smooth, pale
bluish-gray bark, often compared with elephant hide.... Dormant: Alternate twigs carry
exceptionally long, slender, sharply pointed cigar-shaped buds with many...

Tolerance: Exceptionally shade tolerant; seedlings,
saplings, and root suckers can persist... Site: Most
competitive on moist, well-drained, often fertile
loams and slopes; absent from persistently...

Yellow birch
Betula alleghaniensis

Foliage: Alternate ovate leaves have a rounded to weakly heart-shaped base, many
straight lateral veins, and sharply... Bark: Seedlings are gray-brown and unremarkable;
intermediate stems develop bronze to yellow-gold bark with horizontal... Dormant:
Slender alternate twigs bear pointed reddish-brown buds, small spur shoots, and no true
terminal...

Tolerance: Intermediate in shade tolerance: more
tolerant than paper birch and aspen, but... Site:
Best on cool, moist, well-drained, fertile loams and
coves; common on north and east slopes,
seepage...

Paper birch
Betula papyrifera

Foliage: Alternate ovate to triangular leaves have a rounded or wedge-shaped base,
pointed tip, and doubly serrate... Bark: Young stems are reddish-brown with pale
horizontal lenticels and do not look white; pole and mature bark becomes... Dormant:
Slender reddish-brown alternate twigs have pointed appressed buds, conspicuous resin
glands or...

Tolerance: Very shade intolerant; seedlings require
abundant light and are rapidly overtopped... Site:
Occupies cool sites across a broad moisture range,
from well-drained glacial tills and sandy soils to...

Eastern hemlock
Tsuga canadensis

Foliage: Short, flat, mostly blunt single needles vary in length along delicate twigs, show
two pale stomatal bands... Bark: Young bark is smooth gray-brown; intermediate stems
develop narrow scaly ridges; mature bark becomes dark gray-... Dormant: Fine flexible
yellow-brown twigs carry minute rounded buds, tiny petiolate needles, and often a...

Tolerance: Extremely shade tolerant, among the
most tolerant North American trees; seedlings...
Site: Favors cool, humid, sheltered sites with
reliable moisture and generally well-drained acidic
to...

American basswood
Tilia americana

Foliage: Alternate, broadly ovate to heart-shaped leaves have an abruptly pointed tip,
serrate margin, palmate basal... Bark: Young bark is smooth gray to gray-brown;
intermediate bark develops narrow vertical fissures; old boles are dark... Dormant:
Alternate zigzag twigs carry plump red to reddish-brown ovoid buds with only two or
three...

Tolerance: Shade tolerant, though generally less
persistent in deep shade than beech or sugar...
Site: Best on deep, fertile, moist, well-drained loams
with high base status, especially calcium-rich tills,...

Black cherry
Prunus serotina

Foliage: Alternate, simple, elliptic leaves have fine rounded or incurved teeth, one or
more small glands near the top of... Bark: Young stems are smooth reddish-brown to
dark gray with prominent horizontal lenticels; intermediate bark breaks... Dormant:
Slender alternate reddish-brown twigs carry small ovoid scaled buds and semicircular
leaf scars;...

Tolerance: Shade intolerant; seedlings may survive
briefly under partial canopy, but... Site: Best on
deep, fertile, moist but well-drained loams,
especially Allegheny uplands and protected...

Eastern hophornbeam
Ostrya virginiana

Foliage: Alternate ovate leaves have many straight lateral veins, a sharply pointed tip,
and a doubly serrate margin; the... Bark: Young stems are smooth gray-brown with
lenticels; older small trunks break into narrow, loose, vertical gray-... Dormant: Slender
alternate twigs bear short pointed ovoid buds with many visible scales; several...

Tolerance: Shade tolerant and able to persist as a
slow-growing understory tree beneath... Site:
Common on dry-mesic to mesic, well-drained, often
rocky or calcareous soils; avoids prolonged
flooding...

Black maple
Acer nigrum

Foliage: Opposite blades are usually three-lobed, broad and somewhat drooping, with a
deeply heart-shaped base, few... Bark: Young bark is gray and fairly smooth; older boles
become dark gray-brown with irregular furrows and firm plates.... Dormant: Opposite
brown twigs carry a pointed terminal bud and smaller paired laterals. Bud, twig, and...

Tolerance: Very shade tolerant when young,
broadly like sugar maple; suppressed advance...
Site: Best on fertile, moist, well-drained loams and
alluvium, often over calcareous or otherwise
base-rich...

Striped maple
Acer pensylvanicum

Foliage: Opposite, large, thin blades have three shallow forward-pointing lobes, a broad
heart-shaped base, and fine... Bark: Saplings have smooth green bark marked by
conspicuous vertical white stripes; older stems turn greenish brown to... Dormant:
Opposite green to green-brown twigs and young stems retain longitudinal pale stripes;
paired...

Tolerance: Very shade tolerant; survives decades
suppressed but grows best under moderate... Site:
Favors cool, moist, well-drained sandy loams,
commonly acidic, and avoids both stagnant wetness
and...

Mountain maple
Acer spicatum

Foliage: Opposite blades are usually three-lobed, sometimes weakly five-lobed, with
sharply pointed lobes and coarse... Bark: Young stems are reddish to gray-brown
without white longitudinal stripes; older small trunks remain thin-barked... Dormant:
Slender opposite twigs carry small pointed paired buds and a terminal bud; stems lack
striped...

Tolerance: Moderately shade tolerant and able to
persist beneath canopy, but density and... Site:
Favors cool, moist, well-drained upland soils, rocky
slopes, ravines, and streamside benches; drought...

Norway maple
Acer platanoides

Foliage: Opposite, broad blades usually have five sharply pointed lobes and sparse
large teeth. A freshly broken petiole... Bark: Young bark is smooth gray; mature bark
develops regular narrow vertical ridges and shallow interlacing furrows,... Dormant:
Opposite stout twigs bear large plump terminal buds and paired lateral buds, commonly
reddish...

Tolerance: Seedlings are shade tolerant to very
shade tolerant and form persistent seedling... Site:
Broadly site tolerant, performing especially well on
cool moist rich soils while also tolerating urban...

Heart-leaved paper birch
Betula cordifolia

Foliage: Alternate ovate leaves have a distinctly heart-shaped base, a pointed but not
long-drawn tip, double teeth, and... Bark: Young stems are reddish to brown; mature
bark becomes pink-white, brown-white, or red-brown-white and exfoliates... Dormant:
Alternate twigs lack a true terminal bud and carry small ovoid imbricate buds; short
shoots,...

Tolerance: Generally shade intolerant to
intermediate; seedlings and crowns perform best
in... Site: Favors cool, moist, well-drained, often
rocky or talus-derived upland soils and is poorly
suited to...

Gray birch
Betula populifolia

Foliage: Alternate glossy blades are triangular to rhombic-triangular with a long narrow
tip, coarse double teeth, and... Bark: Young bark is brown to reddish; saplings and small
trees become chalky gray-white with dark triangular chevrons... Dormant: Slender
alternate twigs lack a true terminal bud, show lenticels and small resin glands, and...

Tolerance: Very shade intolerant; recruitment and
persistence require open conditions. Site: Grows
from moist well-drained margins to dry infertile
sands, gravels, rocky slopes, and acidic...
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Taxon High-value visible evidence Silvics anchor

Sweet birch
Betula lenta

Foliage: Alternate ovate to narrow-ovate leaves are finely and regularly double-serrate,
usually with at least six teeth... Bark: Young bark is smooth reddish brown with
horizontal lenticels and can resemble cherry; mature bark becomes dark... Dormant:
Slender reddish-brown twigs lack a true terminal bud and carry small pointed imbricate
buds; a...

Tolerance: Classed as shade intolerant overall,
although seedlings benefit from side shade or...
Site: Best on moist well-drained soils and protected
north- or east-facing slopes; tolerates rocky
shallow...

Pin cherry
Prunus pensylvanica

Foliage: Alternate thin leaves are narrow-ovate to lanceolate, long-pointed, finely
serrate, and largely glabrous; one or... Bark: Young bark is shiny reddish brown with
strong horizontal lenticels; older thin bark becomes gray-brown and may... Dormant:
Slender reddish-brown twigs show horizontal lenticels and small sharp imbricate buds,
including a...

Tolerance: Very shade intolerant; establishment
and survival are concentrated in large openings.
Site: Occupies coarse to medium soils from rocky
ledges and sands to moist loams, but is generally
absent...

Chokecherry
Prunus virginiana

Foliage: Alternate oblong to obovate leaves have sharply pointed teeth, mostly 8-11
pairs of lateral veins, and a mostly... Bark: Young stems are reddish to gray-brown with
horizontal lenticels; older small trunks remain relatively thin and... Dormant: Slender
brown to reddish twigs have obvious lenticels and sharp imbricate buds. The winter
twig...

Tolerance: Shade tolerant enough to persist under
forest canopy, but reaches greatest density... Site:
Broadly adaptable from mesic forest edges and
riparian terraces to dry-mesic thickets, provided...

American hornbeam
Carpinus caroliniana

Foliage: Alternate elliptic to ovate leaves have a symmetrical rounded or shallowly
cordate base, strong straight... Bark: Young and mature bark remains thin, smooth,
blue-gray to slate gray, while the trunk develops distinctive sinewy... Dormant: Slender
alternate twigs lack a true terminal bud; narrow ovoid buds have many overlapping
scales...

Tolerance: Very shade tolerant as a seedling and
sapling; tolerance declines with age, so... Site: Best
on rich loams with high water-holding capacity, from
somewhat poorly drained to well drained;...

Pagoda dogwood
Cornus alternifolia

Foliage: Leaves are alternate, though crowded near shoot tips, with entire to slightly
wavy margins and several strong... Bark: Young stems are smooth reddish to
green-brown; mature bark becomes gray-brown with shallow ridges or small... Dormant:
Leaves and buds are alternate, often clustered near upturned branch tips; slender twigs
are...

Tolerance: Shade tolerant and able to dominate
locally in mature-forest understories, while... Site:
Favors cool, rich, moist, well-drained forest soils
and edges; drought and heat stress increase
decline.

Smooth serviceberry
Amelanchier laevis

Foliage: Alternate ovate to elliptic leaves are sharply toothed; at flowering they are
already partly expanded and... Bark: Young stems and twigs are reddish; older bark
remains thin and smooth gray with pale vertical stripes, later... Dormant: Slender
alternate reddish-brown twigs have narrow pointed imbricate buds, a terminal bud,...

Tolerance: Tolerates understory shade but flowers,
fruits, and develops best with partial sun... Site:
Prefers moist, moderately to well-drained acidic to
neutral soils and tolerates rocky forest sites if...
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Part III - Fillable instructional sessions
Complete sessions in order when possible. Closed-book retrieval means close or hide the teaching atlas before
answering.

Session A - Fir, spruces, and major pines
Purpose: attachment-first teaching and direct comparisons. Taxon scope: listed new taxa plus eastern hemlock review. Feedback: during
instruction.

Before the session: which species or comparison currently feels least reliable?

Balsam fir: one diagnostic character plus one silvics anchor

White spruce: one diagnostic character plus one silvics anchor

Black spruce: one diagnostic character plus one silvics anchor

Red spruce: one diagnostic character plus one silvics anchor

Norway spruce: one diagnostic character plus one silvics anchor

Eastern white pine: one diagnostic character plus one silvics anchor

Red pine: one diagnostic character plus one silvics anchor

Jack pine: one diagnostic character plus one silvics anchor

Scots pine: one diagnostic character plus one silvics anchor

Tamarack: one diagnostic character plus one silvics anchor
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European larch: one diagnostic character plus one silvics anchor

Northern white-cedar: one diagnostic character plus one silvics anchor

Eastern redcedar: one diagnostic character plus one silvics anchor

Exit retrieval: state the most important correction or strengthened distinction

Session A complete (enter X)
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Session B - Needle attachment and cone retrieval
Purpose: unfamiliar conifer parts and whole-tree transfer. Taxon scope: session a taxa plus due hardwoods. Feedback: after batch submission.

Before the session: which species or comparison currently feels least reliable?

1. Family Relationship

To which botanical family does Sweet birch (Betula lenta) belong?

Response closed-book retrieval

2. Silvics

Give one operational management implication for Red maple and explain its response to an appropriate silvicultural system or cutting pattern.

Response closed-book retrieval

3. Silvics

Place European larch in succession: give its shade tolerance, explain how it recruits or persists, and characterize its longevity or growth
strategy.

Response closed-book retrieval

4. Nomenclature

Translate this binomial into the preferred common name: Picea abies.

Response closed-book retrieval

5. Forest Association

Place Mountain maple in the course region and in a characteristic forest association. Explain why the context raises or lowers its plausibility
without treating habitat as proof of identity.

Response closed-book retrieval
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6. Nomenclature

Give the preferred course common name for Picea abies.

Response closed-book retrieval

7. Silvics

Predict how Black spruce responds to disturbance or release, and identify one browse, insect, disease, fire, flooding, or injury concern a field
forester should carry into the stand.

Response closed-book retrieval

8. Silvics

For Red spruce (Picea rubens), describe the moisture, drainage, and soil setting a forester should expect, then place it in its climatic or
forest-association context.

Response closed-book retrieval

9. Forest Association

Place Jack pine in the course region and in a characteristic forest association. Explain why the context raises or lowers its plausibility without
treating habitat as proof of identity.

Response closed-book retrieval

10. Forest Association

A field crew reports American beech from an unfamiliar stand. State the regional and community context that would make the report credible,
then request morphological evidence needed to confirm it.

Response closed-book retrieval
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Exit retrieval: state the most important correction or strengthened distinction

Session B complete (enter X)
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Session C - Pine, larch, cedar, and juniper contrasts
Purpose: contrast matrices followed by isolated specimens. Taxon scope: listed new taxa plus week confusers. Feedback: after response.

Before the session: which species or comparison currently feels least reliable?

Sugar / black / Norway maple
Course separator: Petiole latex; leaf underside hair and stipules; bud size/shape; samara angle

My visible separator

Best resolving view

Striped / mountain maple
Course separator: Green-white striped bark versus unstriped; leaf size/base; fruit cluster posture; growth form

My visible separator

Best resolving view

Paper / heart-leaved / gray birch
Course separator: Leaf base and vein count; twig resin glands; peeling versus tight bark; black branch marks; elevation

My visible separator

Best resolving view

Yellow / sweet birch
Course separator: Both wintergreen; yellow birch golden curling bark and spur shoots versus sweet birch dark blocky bark

My visible separator

Best resolving view

White / black / red / Norway spruce
Course separator: Cone size and scale margin; twig hairs; bud resin; foliage color/odor; pendulous branchlets
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My visible separator

Best resolving view

Spruce / fir / hemlock
Course separator: Woody pegs versus pad base versus petiole; needle cross-section; cone orientation and persistence

My visible separator

Best resolving view

Red / jack / Scots / pitch pine
Course separator: Fascicle count/length; bend test; cone curvature/prickles; upper-bole orange bark; epicormic shoots

My visible separator

Best resolving view

Tamarack / European larch
Course separator: Cone size and scale count/edge; needle cluster density; native peatland versus planting

My visible separator

Best resolving view

Black / pin / chokecherry
Course separator: Fruit cluster architecture; petiole glands; lower-midvein hair; bark age; whole pioneer/clonal form

My visible separator

Best resolving view

American hornbeam / eastern hophornbeam
Course separator: Muscular smooth bole and three-lobed fruit bracts versus shreddy bark and hoplike sacs
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My visible separator

Best resolving view

Yellow birch / black cherry bark
Course separator: Golden horizontal curls and wintergreen twig versus burnt-chip plates, petiole glands, and almond twig odor

My visible separator

Best resolving view

Exit retrieval: state the most important correction or strengthened distinction

Session C complete (enter X)
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Session D - Coniferous mixedwood laboratory
Purpose: needle, fascicle, cone, bud, bark, and crown stations. Taxon scope: all module taxa plus eastern hemlock. Feedback: after station
batch submission.

Before the session: which species or comparison currently feels least reliable?

Practice 1 Identity: common OR scientific name

Evidence asset INAT_PHOTO_689202053 | credit in Sources appendix

Required - defensible identity

Confidence: low / moderate / high

Nearest plausible alternative

Visible separator / evidence

Best additional view if unresolved

Only the identity field is universally required. Instructors may score reasoning fields where the rubric calls for a field decision.

Use genus or 'insufficient evidence' when the photograph cannot defend species.
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Practice 2 Identity: common OR scientific name

Evidence asset INAT_PHOTO_573876059 | credit in Sources appendix

Required - defensible identity

Confidence: low / moderate / high

Nearest plausible alternative

Visible separator / evidence

Best additional view if unresolved

Only the identity field is universally required. Instructors may score reasoning fields where the rubric calls for a field decision.

Use genus or 'insufficient evidence' when the photograph cannot defend species.

Practice 3 Identity: common OR scientific name

Evidence asset INAT_PHOTO_722674488 | credit in Sources appendix

Required - defensible identity

Confidence: low / moderate / high

Nearest plausible alternative

Visible separator / evidence

Best additional view if unresolved

Only the identity field is universally required. Instructors may score reasoning fields where the rubric calls for a field decision.

Use genus or 'insufficient evidence' when the photograph cannot defend species.
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Practice 4 Identity: common OR scientific name

Evidence asset INAT_PHOTO_682970601 | credit in Sources appendix

Required - defensible identity

Confidence: low / moderate / high

Nearest plausible alternative

Visible separator / evidence

Best additional view if unresolved

Only the identity field is universally required. Instructors may score reasoning fields where the rubric calls for a field decision.

Use genus or 'insufficient evidence' when the photograph cannot defend species.

Practice 5 Identity: common OR scientific name

Evidence asset INAT_PHOTO_577837933 | credit in Sources appendix

Required - defensible identity

Confidence: low / moderate / high

Nearest plausible alternative

Visible separator / evidence

Best additional view if unresolved

Only the identity field is universally required. Instructors may score reasoning fields where the rubric calls for a field decision.

Use genus or 'insufficient evidence' when the photograph cannot defend species.



Northern Hardwoods & Mixedwoods Dendrology and Silvics Intensive | Week 3 Page 44

Practice 6 Identity: common OR scientific name

Evidence asset INAT_PHOTO_584458583 | credit in Sources appendix

Required - defensible identity

Confidence: low / moderate / high

Nearest plausible alternative

Visible separator / evidence

Best additional view if unresolved

Only the identity field is universally required. Instructors may score reasoning fields where the rubric calls for a field decision.

Use genus or 'insufficient evidence' when the photograph cannot defend species.

Practice 7 Identity: common OR scientific name

Evidence asset INAT_PHOTO_504827615 | credit in Sources appendix

Required - defensible identity

Confidence: low / moderate / high

Nearest plausible alternative

Visible separator / evidence

Best additional view if unresolved

Only the identity field is universally required. Instructors may score reasoning fields where the rubric calls for a field decision.

Use genus or 'insufficient evidence' when the photograph cannot defend species.
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Practice 8 Identity: common OR scientific name

Evidence asset INAT_PHOTO_664040109 | credit in Sources appendix

Required - defensible identity

Confidence: low / moderate / high

Nearest plausible alternative

Visible separator / evidence

Best additional view if unresolved

Only the identity field is universally required. Instructors may score reasoning fields where the rubric calls for a field decision.

Use genus or 'insufficient evidence' when the photograph cannot defend species.

Practice 9 Identity: common OR scientific name

Evidence asset INAT_PHOTO_708625709 | credit in Sources appendix

Required - defensible identity

Confidence: low / moderate / high

Nearest plausible alternative

Visible separator / evidence

Best additional view if unresolved

Only the identity field is universally required. Instructors may score reasoning fields where the rubric calls for a field decision.

Use genus or 'insufficient evidence' when the photograph cannot defend species.
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Practice 10 Identity: common OR scientific name

Evidence asset INAT_PHOTO_586351285 | credit in Sources appendix

Required - defensible identity

Confidence: low / moderate / high

Nearest plausible alternative

Visible separator / evidence

Best additional view if unresolved

Only the identity field is universally required. Instructors may score reasoning fields where the rubric calls for a field decision.

Use genus or 'insufficient evidence' when the photograph cannot defend species.

Exit retrieval: state the most important correction or strengthened distinction

Session D complete (enter X)
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Session E - Hardwood-conifer cumulative retrieval
Purpose: adaptive mixed-growth-form retrieval. Taxon scope: cr 01 eligible taxa prioritized by mastery. Feedback: after batch submission.

Before the session: which species or comparison currently feels least reliable?

1. Nomenclature

Translate this binomial into the preferred common name: Larix laricina.

Response closed-book retrieval

2. Silvics

Predict the role of Sweet birch from suppression through canopy recruitment. Tie the prediction to shade tolerance, successional status, and
growth or longevity.

Response closed-book retrieval

3. Forest Association

Place Eastern hophornbeam in the course region and in a characteristic forest association. Explain why the context raises or lowers its
plausibility without treating habitat as proof of identity.

Response closed-book retrieval

4. Nomenclature

Which course taxon is named Pinus sylvestris? Give its preferred common name.

Response closed-book retrieval

5. Forest Association

A field crew reports Black spruce from an unfamiliar stand. State the regional and community context that would make the report credible, then
request morphological evidence needed to confirm it.

Response closed-book retrieval



Northern Hardwoods & Mixedwoods Dendrology and Silvics Intensive | Week 3 Page 48

6. Nomenclature

Translate this binomial into the preferred common name: Acer platanoides.

Response closed-book retrieval

7. Silvics

Explain how American hornbeam normally regenerates, including establishment requirements and any seed, mast, sprouting, layering, or
suckering behavior that materially affects a prescription.

Response closed-book retrieval

8. Nomenclature

Give the preferred course common name for Prunus serotina.

Response closed-book retrieval

9. Family Relationship

To which botanical family does Pagoda dogwood (Cornus alternifolia) belong?

Response closed-book retrieval

10. Silvics

After a harvest, what regeneration pathway should a forester expect from Eastern hophornbeam, and what substrate, light, moisture, or
advance-regeneration conditions control success?

Response closed-book retrieval

Exit retrieval: state the most important correction or strengthened distinction

Session E complete (enter X)
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Image credits and instructional references
Image credits apply only to the labeled teaching and formative practice plates in this public learner packet. Secure
examination specimens and answer-bearing metadata are not included.

Asset Creator / license Source
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Species-profile references
Balsam Fir - Silvics of North America: https://research.fs.usda.gov/silvics/balsam-fir - Distribution, sites, associates, regeneration, shade tolerance, growth, disturbance,
damaging agents, and management.

Abies balsamea - balsam fir: https://gobotany.nativeplanttrust.org/species/abies/balsamea/ - Regional morphology, needle and cone characters, habitat, and nomenclature.

White Spruce - Silvics of North America: https://research.fs.usda.gov/silvics/white-spruce - Range, sites, associates, seed ecology, tolerance, growth, disturbance, pests,
and management.

Picea glauca - white spruce: https://gobotany.nativeplanttrust.org/species/picea/glauca/ - Regional twig, foliage, cone, habitat, synonym, and spruce-confuser characters.

Picea - dichotomous key: https://gobotany.nativeplanttrust.org/dkey/picea/ - Direct comparison of cone size and scale shape, branch posture, branchlet color, and native
spruces.

Black Spruce - Silvics of North America: https://research.fs.usda.gov/silvics/black-spruce - Range, peatland and upland sites, associates, seed and layering, fire response,
growth, pests, and management.

Picea mariana - black spruce: https://gobotany.nativeplanttrust.org/species/picea/mariana/ - Regional morphology, glandular branchlet hairs, cone persistence, habitats,
synonyms, and red-spruce hybrid caveat.

Red Spruce - Silvics of North America: https://research.fs.usda.gov/silvics/red-spruce - Distribution, climate and soils, associates, reproduction, tolerance, growth,
disturbance, damaging agents, and management.

Picea rubens - red spruce: https://gobotany.nativeplanttrust.org/species/picea/rubens/ - Regional foliage, branchlet, habitat, cone, synonym, and red/black hybrid evidence.

Picea abies - Norway spruce: https://gobotany.nativeplanttrust.org/species/picea/abies/ - Regional naturalization, morphology, cone dimensions, branch architecture,
synonym, and red-spruce comparison.

Picea abies - North Carolina Extension Gardener Plant Toolbox: https://plants.ces.ncsu.edu/plants/picea-abies/ - Habit, foliage, cones, cool-site requirements, growth,
propagation, and damaging agents.

Eastern White Pine - Silvics of North America: https://research.fs.usda.gov/silvics/eastern-white-pine - Range, sites, associations, seed crops, establishment, tolerance,
growth, fire, insects, diseases, and silviculture.

Pinus strobus - eastern white pine: https://gobotany.nativeplanttrust.org/species/pinus/strobus/ - Regional five-needle, cone, twig, habitat, and confuser morphology.

Pinus - dichotomous key: https://gobotany.nativeplanttrust.org/dkey/pinus/ - Direct comparison of needle twist and glaucescence, branch color, cone asymmetry, serotiny,
and regional hard pines.

Red Pine - Silvics of North America: https://research.fs.usda.gov/silvics/red-pine - Range, sites, associates, reproduction, tolerance, growth, fire, browse, damaging agents,
and management.

Pinus resinosa - red pine: https://gobotany.nativeplanttrust.org/species/pinus/resinosa/ - Regional bark, brittle paired needles, cone-base, habitat, and jack- and
Austrian-pine comparisons.

Jack Pine - Silvics of North America: https://research.fs.usda.gov/silvics/jack-pine - Distribution, dry-site ecology, seed serotiny, establishment, succession, fire, growth,
pests, and even-aged management.

Pinus banksiana - Jack pine: https://gobotany.nativeplanttrust.org/species/pinus/banksiana/ - Regional short paired needles, cone asymmetry and persistence, habitat,
synonym, and red-pine comparison.

Pinus sylvestris - Scotch pine: https://gobotany.nativeplanttrust.org/species/pinus/sylvestris/ - Regional naturalization, foliage, bark, cone, habitat, and jack-pine comparison.

Pinus sylvestris - North Carolina Extension Gardener Plant Toolbox: https://plants.ces.ncsu.edu/plants/pinus-sylvestris/ - Habit, orange upper bark, twisted paired needles,
cones, site requirements, growth, distribution, and pests.

Tamarack - Silvics of North America: https://research.fs.usda.gov/silvics/tamarack - Range, lowland sites, associates, seed ecology, shade intolerance, succession, fire,
growth, pests, and even-aged management.

Larix laricina - American larch: https://gobotany.nativeplanttrust.org/species/larix/laricina/ - Regional foliage, spur shoot, cone, bark, habitat, synonym, and European-larch
comparison.

Larix - dichotomous key: https://gobotany.nativeplanttrust.org/dkey/larix/ - Direct European-larch and tamarack comparison using branches, bark, cone size, scale number,
and pubescence.

Larix decidua - European larch: https://gobotany.nativeplanttrust.org/species/larix/decidua/ - Regional naturalization, morphology, cone-scale count, branch posture, bark,
and tamarack comparison.

Larix decidua - North Carolina Extension Gardener Plant Toolbox: https://plants.ces.ncsu.edu/plants/larix-decidua/ - Habit, deciduous foliage, bark, cones, site requirements,
growth, longevity, propagation, and pests.

Northern White-Cedar - Silvics of North America: https://research.fs.usda.gov/silvics/northern-white-cedar - Current distribution, site and forest associations, regeneration,
browse, longevity, disturbance, hydrology, and silvicultural response.

Thuja occidentalis - northern white-cedar: https://gobotany.nativeplanttrust.org/species/thuja/occidentalis/ - Regional flat-spray, leaf, cone, bark, habitat, and Atlantic
white-cedar comparison.

Cupressaceae - dichotomous key: https://gobotany.nativeplanttrust.org/dkey/cupressaceae/ - Direct comparison of fleshy versus woody cones, seed wings, leaf glands, and
branchlet form.

Eastern Redcedar - Silvics of North America: https://research.fs.usda.gov/silvics/eastern-redcedar - Distribution, sites, old-field succession, animal-dispersed regeneration,
growth, fire, wildlife, pests, and management.
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Juniperus virginiana - eastern red cedar: https://gobotany.nativeplanttrust.org/species/juniperus/virginiana/ - Regional juvenile and adult foliage, berry-like cones, habitat,
varieties, and Cupressaceae confusers.
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