Forestry 240 — Wood Science

Semi-Ring-Porous Hardwoods
And
Diffuse-Porous Hardwoods




Ring Porosity

* Diffuse-Porous Wood- a
hardwood in which the
pores exhibit little or no
variation in size within a
growth ring, as viewed in a
cross section.

— The majority of hardwoods
are diffuse-porous.

Differences, American Beech and Sycamo

* The latewood band is darker in American beech revhe
the latewood band is lighter in color with sycamore

American BeechRagus grandifolia Sycamore Rlatanus occidentalls

Differences, American Beech and Sycamo

» Both American beech and sycamore display
striking ray fleck, the more even size and
spacing of ray in sycamore is evident.

American BeechRagus grandifolia Sycamore Rlatanus occidental)s

e

Diffuse-Porous Hardwoods
» A few diffuse-porous species have strikingly large
rays that clearly distinguish them from other spsci
in the category.

American BeechRagus grandifolia Sycamore Rlatanus occidental)s

Differences, American Beech and
Sycamore

* Rays in sycamore are more uniform in size andetyospaced
when viewed tangentially.

* American beech rays appear variable in size aadutar in
distribution.

American BeechRagus grandifolig Sycamore Rlatanus occidentaljs

American BeechRagus grandifolia)

« General Characteristics
— Sapwood — whitish
— Heartwood — whitish with a reddish tinge to reddisbwn.
Wood is without characteristic odor or taste
Growth rings distinct, delineated by a dark liméand of denser latewood.
Straight to interlocked-grained, heavy and hard
Pores small, indistinct without a hand lens, Uguabwded and largest in the early
wood, decreasing in number and size through thalgyortion of the ring.
— Tyloses absent
— Parenchyma not visible with a hand lens or zomatke outer late wood, the lines
appearing very finely punctuate.

Rays of 2 types, broad (oak type) and narrow, titiad rays plainly visible to the
naked eye, separated by narrow rays, appeari ngential surface as short,
rather widely spaced staggered lines which arleisiithout magnification.
Narrow rays fine, not visible without hand lens.
« Remarks

— Similar to oaks, in possessing 2 types of raysdiffuse-porous.
* Uses

— Tight (wet) cooperage, railroad ties, fence pgsttes and pilings, firewood,
flooring, containers, crates, pallets, veneer,ifure, interior trim, lumber, paneling,
railroad cars, more durable than red oak.




Sycamore Rlatanus occidentalis)

» General Characteristics
— Sapwood — whitish to yellowish or reddish brown
— Heartwood - light to dark brown or reddish brownewldistinguishable.
— Wood is without characteristic odor or taste
— Generally irregularly interlocked grained, modetgheavy and moderately hard
— Growth rings distinct, delineated by a narrow baftighter tissue at the outer margin.
— Pores small, indistinct, or barely visible to tieked eye, numerous and frequently crowded
— Parenchyma not visible
— Tyloses not present
— Rays comparatively wide, conspicuous to the nalexd nearly uniform in width, close,
appearing as short, closely packed lines on thgetatial surface (the pattern is characteristic)
forming a high, reddish brown or silvery fleck dretradial surface.
* Remarks
— Distinct among North American woods because aoffigracteristic figure, sycamore is either
quartered or flat-sawn; when quartered it is hightyamental because of the large crowded
rays..
« Uses
— Veneer (boxes, cigar boxes, paneling), slack amgee(especially sugar and flour barrels
because it does not impart taste, odor, or staimber, pallets, furniture, millwork, pulpwood.

Maples

» Maple has smaller, more numerous and
uniformly distributed rays on tangential
surface.

Maple @Acerspp.) American BeechRagus grandifolia

Maples

* Maple has a distinctive
dark-against-light ray
fleck.

Maple Acerspp.)

Maples

« The width of rays in maple is approximately eqtaethe
largest pore diameters, with rays being larger §@ate) on
hard maple than soft maple (1-5 seriate).

* Hard maple has a creamy white to light reddisiwioroast
where soft maple has a grayish cast.

Sugar MapleAcer saccharum Red Maple Acer rubrun)

Sugar MapleAcer saccharum)

« General Characteristics
— Sapwood — white with a reddish tinge, narrow
Heartwood — uniform light reddish brown.
— Wood is without characteristic odor or taste
— Straight, grained (occasionally curly or wavy gead or with bird's-eye figure), heavy and harf

— Growth rings usually fairly distinct, delineated & narrow, darker line of denser fibrous tissup.

— Pores small, indistinct without a hand lens, quitdorm in size, evenly distributed throughou
the growth ring, solitary and occasionally in mpites of 2 to several

— Tyloses not present
Parenchyma not visible
Rays of 2 widths, broader rays visible to the dadge, fully as wide as the largest pores,
separated by several narrow rays, forming pronatistase ra% fleck on the quarter surface,
appearing on the tangential surface as short crd\ides which are visible without
magnification, and narrow rays scarcely visiblehwdthand lens.
* Remarks

- Sug?r mapleA. saccharumand black mapleA. nigrun) are sold under the trade name of ha

maple.

* Uses
— Furniture, Veneer, shoe lasts, flooring (long\efite because of its uniform texture and
hardness resulting in high resistance to abrasieen under severe conditions like bowling
alleys, dance, and factory floors), boxes, crﬂaﬂets, handles, woodenware and novelties,
toys, butchers’ blocks, skewers, millwork, athl@ands (bowling pins, billiard cues, croquet
mallets and balls, dumbbells), musical instrumépisno frames and backs (curly stock) of
violins), pulpwood, fuel wood, charcoal production.

Red Maple Acer rubrum)

General Characteristics
— Sapwood — white, wide
— Heartwood - light brown, sometimes with a grayisigr@enish tinge or with a faint purplish cast|
— Wood is without characteristic odor or taste
— Straight, grained (sometimes curly grained), matiy heavy and moderately hard
— Growth rings not very distinct, delineated by arow, darker line of denser fibrous tissue.
— Pores small, indistinct without a hand lens, eyelftributed throughout the growth ring, solitar
and occasionally in multiples of 2 to several
— Tyloses not present
— Parenchyma not visible
— Rays visible to the naked eye, intergrading inthiithe broadest about as wide as the largest
pores, forming a pronounced close ray fleck o ter surface, appearing on the tangential
surface as short, crowded lines which are visibiteaut magnification.
Remarks
— Red mapleA. rubrum), silver maple A. saccharinut and boxelderA. negundpare sold under
the trade name of soft maple. Rays are largerand Fhaples (7-8 seriate, versus 1-5 in soft
maples).
Uses
— Veneer (plain and figured, with the plain veneslargely made into backing and cross-bandin
the furniture industry; the figured consists oflbbtister, curly, and quilted patterns and is use
for veneer faces and inlay work for expensive fuumai), furniture, handles, fixtures, woodenwarg
novelties, boxes, crates, and pallets.




Dogwood
» Pores are mostly solitary in dogwood, versus
multiples in maple.
« Dogwood has more of a pinkish cast.
« Rays and Rings are less distinct.

Sugar MapleAcer saccharuin Dogwood Cornus floridg

Flowering DogwoodCornus florida)

« General Characteristics
- Sapwood carneous to light pinkish brown, very wide
Heartwood — when present, dark brown, frequentijegated.
— Wood is without characteristic odor or taste
— Heavy to very heavy and hard to very hard
— Growth rings distinct but not sharply delineated.
— Pores small, not visible without a hand lenstapfiand in multiples of 2 to
several.
— Parenchyma not distinct or barely distinct withaad lens, banded
— Rays of 2 widths, broader rays visible to the dadyge but not sharply
delineated against the background of pores andfibtissue, narrow rays
scarcely distinct with a lens.
* Remarks
— Similar to hard maple, but dogwood has a decitehfcolored cast, the
annual rings are less distinct, and wood rays dstamd out so sharply on
transverse surface.
¢ Uses
— Shuttles for textile weaving, spools, bobbin headsall pulleys, mallet heads,
golf club heads, jewelers’ blocks, machinery beagi(ithis wood is hard and
close textured causing it to work and stay smoaiden continuous wear).

American Holly

Wood is nearly white with grey
or bluish casts or streaks.

¢ Rays and growth rings less
distinct than maple.

« On transverse surface, very
small pore chains may cross the
indistinct growth ring
boundaries.

American Holly (lex opacg

American Holly (lex opaca)

General Characteristics
— Sapwood — white
— Heartwood — ivory-white, frequently with bluishestiks or a bluish cast.
— Wood without characteristic odor or taste, heawy hard.
— Growth rings barely distinct, delineated by a fféiime of denser fibrous tissue and
the outer margin.

— Pores very small, barely visible with a hand leisuped in radial strings (pore
clusters) which not infrequently extended acrossrings and cross the ring
boundaries.

— Tyloses absent

— Parenchyma indistinct

— Rays of 2 widths, broader rays visible to the dadge, wider that the largest
pores; narrow rays barely visible with a hand leeseral between the broad rays.

Remarks

— Holly is distinct among North American hardwoodsause of its ivory-white
heartwood, small pores in radial strings (porete which frequently extend
across the ring and occasionally across the ringdaries.

Uses

— Furniture (inlay work), fixtures, brush backs, ts, turnery; novelties,
engravings, scrollwork, carvings, scientific instrents (measuring scales and
rules).

Black Cherry

* Wood is light to dark cinnamon
or reddish brown.

« Growth rings evident by a line
of slightly larger pores along
the early wood side of
boundary. This contributes to
the growth-ring figure on
tangential surface

* Rays distinct on transverse
surface, contributing to a
striking ray fleck on radial
surface.

Black Cherry Prunus serotina

Black Cherry Prunus serotina

General Characteristics

— Sapwood — whitish to light reddish brown, narrow

— Heartwood - light to dark reddish brown, dull.

— Wood is without characteristic odor or taste

Straight grained, moderately heavy and moderdizig.

Growth rings fairly distinct, delineated by a vy inconspicuous band of porous tissue in tt
early wood.

Pores small, indistinct to the naked eye, thogkeabeginning of the ring somewhat larger,
closer, and aligned in a more or less definiteenase row, elsewhere quite uniform in size,
fairly evenly distributed, and arranged solitaryniultiples and in nests which are frequently
oblique to the ray.

— Rays plainly visible to the naked eye.
— Parenchyma not visible
- Lysigenous gum canals sometimes present.
Remarks
— One of the most handsome domestic hardwood bedditsereddish brown color and luster

when properly finished. Also, it has low shrinkaged rates of warping and checking. Not
used as extensively as former\y owning to its redascarcity.

Uses

— Used for cabinet wood, furniture, patterns, prsifesal and scientific instruments, interior tri
handles, woodenware, novelties and toys, face véaeterior plywood.




Yellow-Poplar

« Color contrast between
greenish shades of heartwood
color contrast with cream
colored rays.

* Rays noded as they cross the
bright line of terminal
parenchyma at the growth
ring boundary.

Yellow-Poplar (iriodendron tulipiferg

Yellow-Poplar Ciriodendron tulipiferg

General Characteristics

— Sapwood — whitish, often variegated or stripedyfaiide.

— Heartwood — variable in color, ranging from clealigw to tan or greenish
brown, frequently marked with shades of purplekdaeen, blue, and black
(these colorations have no apparent effect on fifysipal properties of this
wood, and affect its value only when a naturakfnis desired).

— Wood without characteristic odor or taste

— Straight grained, moderately light and moderaselfy.

— Growth rings distinct, delineated by a whitisteliof marginal parenchyma.

— Pores small, not visible without a lens, fairlyiformly disturbed throughout
the ring, solitary and in multiples of 2 to several

— Tyloses absent

— Parenchyma marginal, the line plainly visiblele haked eye

— Rays distinct to the naked eye, nearly uniforrwidth

Remarks

— Similar to magnolia, but figure less pronouncegtéfiow poplar.

Uses

— Veneer (interior finish, furniture, cabinetworflp, hat blocks, millwork,
boxes crates and pallets, fixtures kitchen utensiis, novelties, patterns,
cigar boxes.

Southern Magnolia

» Southern Magnolia is very
similar to yellow-poplar,
but the figure is more
prominent because the
zones of terminal
parenchyma are wider and
more accentuated.

» Magnolia has scalariform
intervessel pitting, where
yellow-poplar does not.

Southern MagnoliaMagnolia grandifiorg

Southern MagnoliaMagnolia grandiflorg

General Characteristics

Sapwood — whitish, narrow or wide

Heartwood — yellow, greenish yellow to brown, oegnmish black
Wood is without characteristic odor or taste

Straight grained, fairly heavy and moderately hard

Growth rings distinct, delineated by a whitisteliof marginal parenchyma.

Pores small, indistinct without a hand lens, quitéorm in size, fairly
evenly distributed throughout the ring, solitaryimmultiples of 2 to
several.

Tyloses rare

Parenchyma marginal, the line plainly visiblehie haked eye.

Rays distinct to the naked eye, nearly uniforrwidth.

Remarks

Positive separation from Yellow Poplar with miarope, with magnolia
having scalariform intervessel pitting.

Uses

Furniture, Venetian blinds, fixtures, interiorifh, sash, doors, general
millwork, boxes and crates, pulpwood.

American Basswood

» Basswood is soft and
has a characteristic
musty odor.

« It is distinguished by its
lack of definitive
macroscopic features.

American BasswoodT{lia americang

American Basswoodr{lia americang

General Characteristics

— Sapwood — whitish to creamy white or pale brownrging more or less
gradually into the darker heartwood

— Heartwood — pale brown, sometimes with a reddisdeti

— Wood with a faint characteristic odor on fresh-suitface (especially when
wet), tasteless.

— Straight grained, light and soft.

— Growth rings fairly distinct, delineated by a difénce in size of the pores in
the late wood and in the early wood of the suceeedig.

— Pores numerous, small, distinctly visible withead lens, quite evenly
distributed, solitary and in multiples or tangehgeoups of 2 to several.

— Tyloses absent

— Parenchyma not distinct or barely visible withead lens, banded

— Rays variable in width, the broader not distinctloe transverse surface
without a hand lens, forming high, scattered raghs on the quarter surface

Remarks

— Devoid of figure, readily recognized by its faintt characteristic odor.

Uses

— Veneer, plywood, core stock, slack cooperage,lsxecglumber, furniture,
millwork, trunks and valises, woodenware and naeslttoys, kitchen cabinets,
shade and map rollers, piano keys.




River Birch

< Pore diameters are larger
than the width of rays,
separating this wood
from maple.

« Growth rings not very
distinct, terminated by a
narrow zone of slightly
denser and darker fiber
mass.

River Birch Betula nigrg

River Birch Betula nigrg

« General Characteristics

— Sapwood — white, pale yellow, or light reddish brow

— Heartwood - light to dark brown or reddish brown

— Wood is without characteristic odor or taste

— Straight grained, moderately heavy to very heaxyrmoderately hard to hard.

— Growth ringbs frequently not very distinct withautens, delineated by a fine line
of denser fibrous tissue at the outer margin andllsby smaller pores in the latg]
wood portion of the ring.

— Pores appearing as whitish dots to the nakedtlegédargest obviously wider than
the widest rays, nearly uniform in size and evetiyributed throughout the
growth ring, solitary and in multiples of 2 to seale

— Parenchyma not visible

— Rays fine, generally not distinct to the nakedhyetplainly visible with a hand
lens, narrower than the largest pores

* Remarks

— Woods ofBetulacannot be separated with certainty on the basigasfs structural
or minute anatomy.

¢ Uses

— Veneer, furniture, radio, television, and sterabigets, kitchen cabinets, boxes
and crates, woodenware and novelties, toys, plamifigoroducts (especially
interior trim, flooring, sash, and door), butchéwdks, toothpicks, pulpwood.

Salixvs Populus

The woods of Salix and Populus are very similar:

— Moderately soft, diffuse porous, invisibly fineyma

They can be separated through color, with redalisivn willows
versus grayish brown cottonwood, and disagreeatse with
cottonwoods.

More certain is the heterocellular rays in willoversus
homocellular in poplars.

Eastern CottonwoodPppulus deltoides Black Willow (Salix nigrg

Black Willow (Salix nigrg

« General Characteristics

— Sapwood — whitish, thin or thick

— Heartwood - light brown to pale reddish brown, rextly with darker streaks along the
grain

— Wood is without characteristic odor or taste

— Usually straight grained, moderately light and evadely soft.

— Growth rings inconspicuous, narrow to wide.

— Pores numerous, small, the largest barely visibtbe naked eye in the early wood,
decreasing gradually in size through the late weodhetimes appearing semi-ring
porous, solitary and in multiples of 2 to several

— Parenchyma marginal, generally not visible at foagnification

— Rays very fine, scarcely visible with a hand lens.

* Remarks

— Woods ofSalixandPopulusare very similar, but can usually be separatedutinaolor,
with willows more brown to reddish brown aRépuluswith a grayish white to light
grayish brown shad®opulusmay have a disagreeable odor when wet. Positive
identification based on heterocellular raysSilixand homocellular ifPopulus

* Uses

— Pulp, boxes and crates, furniture, slack cooperegedenware and novelties, charcoal
(black-powder manufacture), cricket bats (resisgancsplitting, less damage to ball),
basket making, rustic furniture, bioenergy frequestild with cottonwood.

Eastern Cottonwood
(Populus deltoidgs

« General Characteristics

- Safpwood — whitish, frequently merging into the heaod and hence not clearly

defined, thin or thick
Heartwood — grayish white to light grayish brown
Wood is has a characteristic disagreeable odonwiet, no taste

— Usually straight grained, moderately light to tigihd moderately soft to soft.

— Growth rings inconspicuous, narrow to wide.

— Pores numerous, small, the largest barely visibtae naked eye and more crowded in
the first-formed early wood, decreasing gradualgize through the late wood,
appearing sometimes as semi-ring porous.

— Parenchyma marginal, light-colored line more ssldistinct.

— Rays very fine, scarcely visible with a hand lens.

* Remarks

— Woods ofSalixandPopulusare very similar, but can usually be separateditjinaolor,
with willows more brown to reddish brown aRépuluswith a grayish white to light
grayish brown shadePopulusmay have a disagreeable odor when wet. Positive
identification based on heterocellular raysSmixand homocellular ifPopulus

+ Uses

— Pulp (for high grade book and magazine paperklsiar, veneer, lumber (cottonwood
and aspen sold together), pallets, boxes and cfateiture (concealed parts), laundry
appliances (ironing boards), It does not dry waatid rots quickly. It splits poorly,
because it is very fibrous. It produces the loi&Bt)s per cord of wood.

Sweetgum vs Black Tupelo

« Uniformly diffuse-porous with extremely fine
texture. Growth rings often not distinct.

« Sweetgum more of reddish brown, Black
Tupelo more grey with green or brown cast.

Sweetguml(iquidambar styraciflua Black Tupelo lNyssa sylvatica




Sweetguml(iquidambar styraciflua

General Characteristics
— Sapwood — white, frequently with a pinkish tingten discolored with blue sap stain.
— Heartwood — Carneous gray to varying shades of sadatiown, with darker grades
frequently with darker streaks of pigment figure
— Wood is without characteristic odor or taste
— Frequently interlocked grain, moderately heavy fady hard.
— Growth rings inconspicuous.
— Pores small, not visible to the naked eye, quiiéorm in size throughout the growth
ring, numerous and frequently crowded, solitaryminitiples of 2-3
— Parenchyma not visible.
— Rays not distinct to the naked eye, very closemsegly occupying half the area on the
transverse surface of the wood.
— Longitudinal wound gum canals sometimes presergrigential rows that usually
appear at wide intervals, frequently occluded witfite deposits.
Remarks
— Figured sweetgum resembles Circassian waliuglans regi3, often marketed as satin
walnut, with a handsome ribbon strip obtained bartpring interlocked-grained stock.
Uses
— Veneer, slack cooperage, pulp, planing mill prosluttrniture, boxes, crates, and
pallets, turned articles, baskets.

Black Tupelo Nyssa sylvatica

General Characteristics
— Sapwood — white to grayish white, gradually mergirtg the darker heartwood.
— Heartwood — greenish or brownish gray
— Wood is without characteristic odor or taste
Frequently interlocked grain, distinct ribbon figwon quarter surface, moderately
heavy and fairly hard.
— Growth generally rings indistinct, even underrasle
— Pores small, not visible to the naked eye, quiiéoum in size, numerous and fairly
evenly distributed, solitary or occasionally in gfvadial groups in multiples.
— Parenchyma not visible.
— Rays fine, not distinct on transverse surfaceautta hand lens, very close and
seemingly occupying %z the area on the transvergacsiof the wood.
Remarks
- Blackluﬁelo, swamp tupelo, and water tupelo #fedlt to separate with certainty,
though the latter two are softer. Radially aligniihner-walled, radially aligned
fibers give this wood a resemblance to conifer wood
Uses
— Veneer, plywood, pulp, lumber, furniture (concegparts like drawer sides and
bottoms), kitchen cabinets, planing mill producltspfing, woodenware, novelties,
fixtures, handles, fences, boxes, crates, andtpa(lEupelo = tree of the swamp in
Cree.)




