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Taiwan yellow cypress
(ch .

- " Curukit
yparis tai ot

Range: Taiwan eypress is distributed in the Central Ranges at elevation of 1,300 to 2,800
meters such as the Taipingshan, Tayuanshan, Pashienshan, Tahsueshan, Alishan, Lintienshan, Ta-
roko and Mukuashan,

Description: Sapwood is pale red to yellowish white in color naet clearly distinguishable from
the heartwood which is light yellowish brown. Growth rings are inconspicuous, narrow and irreg-
ular in width, Transition from springwood to summerwood is gradual. The wood has characteristic
odor but without characteristic taste. It is straight and even-grained, fine-textured and lustrous par-
ticularly on flat-grained surface. The average length and width of fiber are 3.94mm and 37.64 res-
pectivaly.

Properties: Taiwan yellow eypress Is classified as moderately light. The wood is moderately
hard, extremely stiff, very strong in bending and moderately strong in endwise compression and tension
parallel to the grain. It has a mederately high shock resistance, and is very durable when exposed to
eonditions favorable to decay. Its durability is almost equal to woods preservatively treated by pres-
sure method. In working operation it works easily with tools, and finishes satisfactorily, It is easy
to dry, staye in space exceedingly well when seasoned and has very little tendency to warp, split and
capla_afle of high polish. It glues well, takes and holds paints well and has a very high nail-holding
ability.

Physical Properties

Weight: Baszed on the moisture 15.40%, ai d
Of green wood B28 kg/m?
™ air-seasoned 484 ™
Specific gravities:

Based on weight of ovendry and volume of green ¢.411

Based on weight and volume both of ovendry 445
Shrinkage: From green to ovendry

Radial 2.80%

Tangential 4.156%:

Volume T.51%

Mechanical Properties
Static bending:

Maodulus of elasticity 128,200 + 15,800 kg em?

Modulus of rapture 1,034 - 88 "

Fiber stress at elastic limit 775 + 86 "
Compressive strength:

Compression parallel to grain 452 = 34 "

Compression perpendicular to prain BE + 16 "
Tensile strength

Tension parallel to grain 630 kg/em?

Tension perpendicular to grain 53 - 12 kg/em?
Shearing strength 121 +12 ™"
Cleavage 112 = 12 kg/em
Hardness 3.07

Chemical Properfies: Results of chemical analysis of wood are as follows:

Hole cellulose 52.70%

Alpha cellulose 40.16%

Pentosan B5.T3%

Lignin BE.TO%

Hot water extracts 4.76%

Cold water extracts 3.80%

1% sodium hydroxide extracts 26.60%

Aleohol benzene extracts 6.04%

Ash 0.49%

pH value of cold water solubility b.58

pH value of hot water solubility 547

Uses: The wood of Taiwan yellow cypress is regarded as the best of all l:r:mi{ers grown in
Taiwan. [t is chiefly used for general building and construction, lmusea,l bridges, vehicles, _ngr:cultural
implements, furniture, woodenware, carvings, veneer and plywood, mill prodocts, pencil slats and
coffing,
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Taiwan red cypress
(Chamaecyparis formosensis Matsum.)

Rnnga Taiwan red cypress grows at elevation of 1,000 to 2,800 meters. It is principally
grown in Wenshun, Chatienshan, Alishan, Pashianshan, Tnshueshan, Lmbtemhan Tarcko, Luanta-
shan, Tai Tay 1} K I Mud h hsh N hi, Nanchi and
Tachi, and the reforestation at the Experimental l"orest of National mean University at Chitou.
The tree forms pure forest or grows in mixture with Taiwan yellow cypress, Chinese hemlock and
broad-leaved trees.

Description: Heartwood is light reddish brown, scarcely distinguishable from the sapwood
which is narrow, light pinkish white. Growth rings are distinct, irregular in width and delineated
by a narrow band of summerwood. Transition from springwood to summerwoed is gradual, The wood
is straight and even-grained, with attractive fizure on flat-grained surface and luster on smoothed
surface. It has a chararteristic odor but without characteristic taste. The average fiber length and
width are 3.084mm and 37.6 » respectively.

Pruperiies: Taiwan red cypress is a light wood and is rated as moderately soft, very stiff
and strong in bending. It has a moderately weak endwise compressive strength and moderately in
tension parallel to the grain and alse has a fairly high in shock resisistance and moderately high in
nail-holding ability. Its workability with tools is similar to that of Taiwan yellow cypress, When used
under conditions favoring decay Taiwan red cypress is exceedingly durable, and its resistance to
termites is excellence. It shrinks very little and is easy to dry and holds its shape extremely well
after seasoning and takes paint zatizfactorily.

Physical Properties

Weight: Based on the isture tent 13.8%, air- d

Of preen wood 1,090 kg/m?

Of air-seasoned 371 kg/m?
Specific gravitles:

Based on weight of ovendry and volume of green 0.333

Based on weight and volume both of ovendry 0.254
Strinkage: Frem green to ovendry

Radial 2.26%

Tangential 3.90%

Volume 6.24%

Mechanical Properties

Static bending:

Modulus of elasticity 116,200 - 20,400 keg/em?

Modulus of rupture BOB L 7§ -

Fiber stress at elastic limit /13 = 66 "
Compressive strength:

Compression parallel to grain 365 = 52 kgfem?

Compression perpendicular to grain 54 + 14 "
Tensile strength:

Tension parallel to grain 550 kgiem?

Tension perpendicular to grain 41 = 4 kglom?
Shearing strength 102 + 19
Cleavage 90 + 9 kglem
Hardness 2.89

Chemical Properties: Results of chemical analysis of wood are as follows:

Holo cellulose 50.87%

Alpha celiulose 34,200

Pentosan 6.34%

Lignin 31.04%

Hot water extracts 2.70%

Cold water extracts 1E6%

1% Sodium hydroxide extracts 24.10%

Alechol benzene extracts 5.85%

Ash .31%

pH wvalue of cold water solubility 6.06

pH value of hot water solubility 6.15

Uses: The wood of this species iz of great uhhl,y and has many propertiez in common with
Taiwan yellow cypress, with which it is often sold in mixture. It is principally used for general
construction and hul]dm.g, vehicles, ship and boat-building, bridgcs, furmture. export logs and tim-

bers, woodenware, carvings, coffins, veneer and plywood and neots mill ¢
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Taiwan incense cedar

{Calecedrus formosana Florin}

Range: Tajwan Incense cedar grows at elevation of 300 to 1,900 meters in broad-leaved
forests of the northern and central parts of the island, It is distributed in Alishan, Wenshan, Tai-
pingshan, Tachih, Pashianshan, Tachiachih, Puli, L 1 and Mul 1 where it exists as
natural stands. In the district of Shinshan in Tachiachib, it is found as in group or in mixture with
broad-leaved foreats.

Description: Heartwood and sapwood are pale yellowish brown in color and net clearly dis-
tinguishable. Growth rings are inconspicuous. Transition from pring d to wood is grad-
dual. The wood has a characteristic fragrance and is fine-textured with attractive figure and luster,
The average fiber length and width are 2.84mm and 29.8 # respectively.

Properties: The wood of Taiwan incense cedar is moderately light and is classified as moder-
ately hard and has a moderately high shrinkage. It iz moderately stiff but weak in both endwise and
sidewise compressive strength, and moderately strong in bending. Its tension parallel to the grain is
moderately weak but very durable under eonditions favoring decay. The wood i3 slow In drying, with
little tendency to warp but is easy to split. It takes and holds paint well. In machine operation, it
works easily. It is lustrous on smoothed surfaces, very resistant to termites.

Physical Properties
Weight: Based on the moisture content 14.20%, air-seasoned.
Of green wood 1,015 keg/m?
Of air-seasoned BoT "
Specific gravities:

Based on weight of ovendry and volume of green 0.44

Based on weight and volume both of ovendry —_
Shrinkage: From green to ovendry

Radial 4.06%

Tangential 4.99°%

Volume 97T

Mechanical Properties

Static bending:

Modulus of elasticity 118,700 £ 12,100 kgiem?

Modulus of rupture B850 - 67 "

Fiber stress at elastic limit 575 + 64 "
Compressive strength:

Compression parallel to grain 551 - 22 "

Compression perpendicular to grain 121 + 22 "
Tensile strangth:

Tension parallel to grain

Tension perpendicular to grain 56 + B kg/em?
Shearing strength 138 + 17
Cleavage 87 + 8 kglem
Hardness 3.28

Chemical Properties: Results of chemival analysis of wood are as follows:

Holo celluloze 50.86%

Alpha cellulose 33.13%

Pentosan 10.19%

Lignin 34.18%

Hot water extracts 3.86%

Cold water extracts 2.89%

1% Bodium hydroxide extracts 4.0 %

Aleohal benzene extracts 3.27%

Ash 0.43%

pH value of cold water solubility —

pH value of hot water solubility -

Uses: The wood of Taiwan Incense cedar iz principally used for furniture, carvings and en-
gravings, general building, coffing, veneer and plywood making.
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Luanta fir
(Cunninghamia Konishii Hay.)

Ronge: Luanta fir grows at elevation of 1,300 to 2,800 meters. It is distributed principally at
Luantashan, Taipingshan, Luchangtashan, Penantashan, Pash 1 Tahsuehst Hsi hshan,
Pe_hkotaahan, Mukuashan, Siangchanshan and Enhai. There is also a large area of reforestation of
this species at the Experimental Forest of National Taiwan University at Chi-tou,

Description: It is easy to distinguish heartwood from sapwood. Heartwood is pale yellowish
brown, sapwood pale yellow. The wood has characteristic odor. Growth rings are distinet and ir-
regular in width, Transition from springwood to summerwood is abrupt and delineated by a narrow
band of summerwood. It is straight-prained and fine-textured. It excreates white and needle-like orys-
tals on the cross surface of heartwood and is lustrous on radial surface. Resin canals are absent, The
average length and width of fiker are 2.204mm and 33.35 a respectively.

Properties: The wood of Luanta fir is light in weight and is low in shrinkage, very stiff,
strong in bending and has a moderately strong endwise compressive strength but with a moderately
weak tensile strength of tension parallel to the grain. Its resistance to termites is remarkabls, In
waorking operation it works well with machines and tools. It is easy to dry and stays well when sea-
soned, without warping or splitting, takes and holds paint well, and has & low nail-holding ability.

Physical Properties
Weight:
0Of green wood 790 kg/m?
0Of air-seasoned 420 "

Specific gravities:

Based on weight of ovendry and volume of green 0378

Eazed on weight and volume both of ovendry 0356
Shrinkage: From green to ovendry

Radial 1.63%

Tangential 2.70%

Volume 4.23%

Mechanical Properties
Static bending:

Modulus of elasticity 141,000 + 16,700 kg/em?

Modulus of rupture 1,168 ¢ 84 "

Fiber stress at elastic limit BBG - 69 "
Compressive strength:

Compression parallel to grain 539 +© 43 -

Compression perpendicular to grain 61 - 11 -
Tensile strength:

Tension parallel to grain 516 kg/em?

Tension perpendicular to grain 33 + 11 kgiem?
Shearing strength 90 + 13 ™
Cleavage BE =« B kglem
Hardness 3.02

Chemical Properties: Results of chemical analysis of wood are as follows:
Holo cellulose
Alpha cellulose

Ll

Pentosan

Lignin

pH value of cold water solubility 5.56
pH value of hot water solubility 568

1% Sodium hydroxide extracts
Aleohol benzene extracts
Ash

Uses: Luanta fir is one of the most useful species of conifers grown in Taiwan. It is principally
used for construction, coffins, pencils slats.
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Taiwania
(Taiwania cryptomeriodes Hay.)

Range: Taiwania grows mainly in the Central Ranges such as the Taipingshan, Pashienshan,
Luantashan, Mukuashan, Alishan, Lintienshan, Tahsuehshan and Taroke. It is usually found at ele-
vations between 1,800 to 2,600 meters, usually in scattered stands with cypresses.

Description: Heartwood is yellow to yellowish red with purplish brown streaks and has no
characteristic odor or taste. It is clearly distinguishable from the sapwood which is pale yellowizh
red in color, Growth rings are distinet, narrow and irregular in width frequently with false rings.
Transition from springwood to summerwood is abrupt. The wood is straight-grained, fine-textured
but without luster. The average fiber length and width are 3.488mm and 44.5x respectively.

Properties: The wood of Taiwania is moderately light and is rated as soft, very stiff and
moderately strong in bending and weak in compreasion and in tension parallel to the grain. Tts re-
sistance to termites is similar to that of Taiwan red cypress, exccedingly resistant to marine borers.

The wood is easy to work with tools and machines, stays well in place when seasoned. It takes and
holds paint well and is easily glued.

Physical Properties
Weight: Based on the moisture content 15.00%, air-seasoned.

Of green wood 1,200 keg/m?

Of air-seasoned 420 ¢
Specific gravities:

Based on weight of ovendry and volume of green {1,368

Based on weight and volume both of ovendry 0,397
Shrinkage: From green to ovendry

Radial 2.38%

Tangential 4.45%

Volume T.29%

Mechianical Properties
Static bending:

Modulus of elasticity 126,600 + 11,440 kg/cm?

Modulus of rupture 914 + 109 "

Fiber stress at elastic limit BAD « 121
Compressive strength:

Compression parallel to grain 38T L A6 "

Compression perpendicular te grain 64 + 20 "
Tenszile strength:

Tension parallel to grain BES kg/em?

Tension perpendicular to grain 32 + 7 kgiem?
Shearing strength 92 = 23
Cleavage 61 + B kg/em
Hardness 2.34

Chemical Properiies: Hesultz of chemical analysis of wood are as follows:

Holo cellulose 46.10%

Alpha cellulose 36.80%

Pentosan 10.00%

Lignin 3217%

Hot water extracts 6.39%

Cold water extracts 4.71%

1% Sodium hydroxide extracts 15.67%

Alcohol benzene extraets 6.84%

Ash 1.41%

pH value of cold water solubility . 5.89

pH value of hot water solubility 6.13

Uses: Taiwania is principally used for general construetion (f:ei]ing, floors, sidings, sas_h and
doors), furniture, slack cooperage because of its lightness and durability, boat plank, wharf, pilings,
coffing, veneer and plywood.
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Chinese hemlock
(Tsuga Chinensis Pritz.}

Range: Chinese hemlock grows at elevation of 2,000 to 3,000 meters, The species is principally
distributed in mountain ranges such as the Pahsienshan, Tahsuehshan, Shi hshan, Nanhutashan,
Luchangtashan, Nenkaoshan, Hohuanshan, Luanshan, Lulinshan, Shuishan and Tawushan. The trees
of this species are often found on eliffs ar at ridges of mountains as pure standa,

Description: Heartwood is distinguishable from sapwood, They are yellowish white, with no
characteristic oder or taste. Growth rings are narrow, more or less wavy and irregualr in width.
Transition from springwood to summerwood is abrupt. The wood is occassionally variegated with
whitish streaks, straight-grained and medium-textured. The average length and width of fiber are
4.458mm and 44.8 # respectively.

. Properties: A moderately heavy wood. It is classified as hard, very stiff and strong in bend-
ing, moderately strong in endwise compression and in tension parallel to the grain. The wood has a
moderately high nail-holding ability as well as high resistance to shock. It is moderately easy to
work with tools and is easy to dry. When in contaet with wet conditions it is not durable. Hence, the
wood requires proper treatment before it iz being put into service.

Physical Properties
Welght: Based on the moisture content 15.40%, air-seasoned.

Of green wood 1,103 kg/m?
0Of air-seazoned 58T "
Specific gravities:
EBazed on weight of ovendry and volume of green 0.499
Based on weight and volume both of ovendry 0.548
Shrinkage: From green to ovendry
Radial 3.66%
Tangential 4.81%
Volume 8.824%
Mechanical Properties
Static bending:
Modulus of elasticity 149,300 + 33,200 kg/em?
Muodulus of rupture 1,221 = 114 "
Fiber stress at elastic limit 941 + 106 -
Compressive strength:
Compression parallel to grain 511 - 48 "
Compression perpendicular to grain 63 - 11 -
Tensile strangth
Tension parallel to grain 500 kgiem?
Tension perpendicular to grain 44 © 8 kp/em?
Shearing strength 137+ 21 ¢
Cleavage 84 + 10 kg/em
Hardness 3.05
Chemical Properties: Results of chemical analysis of wood are as follows:
Halo cellulose 52.63%
Alpha cellulose 41.01%
Pentosan 7.84%
Lignin 36.06%
Hot water extracts 4.33%
Cold water extracts 2.64%
1% Sodium hydroxide extracts 14.65%
Aleohol benzene extracts 3.98%
Ash 0.37%
pH value of cold water solubility 5.52
pH value of hot water solubility 5.49

Uses: The wood is principally used for general construction {beams nlnd str'mgers_, structural
timbers), papermaking, boxes and crates, miscellaneous planing products, railroad crossties,
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China fir

(Cunninghamia lanceolata Hook)

Range: China fir is an introduced species into Taiwan from the Chinese mainland. Tt has
been adopted as a major species for reforestation and planted over a large area. It grows at ele-
vation of 60O — 1,B00 meters, and is mainly found in Hsintien, Wenshan, Taoyuan, Chutung, Nan-
chuang, Mioali, Tafu, Taipingshan, Ilan, Pahsienshan, Experimental Forest of National Taiwan Uni-
versity at Chi-tou, Luantashan, Puli, Chichi, Alishan, Tapu, Peikang, Lintienshan and Mukuashan.

Description: Heartwood is pale yellowish brown with light red in older trees. Sapwood is pale
yellow to yellowish white. It iz distinguishable from heartwood to sapwood. The wood has a charac-
teristie odor. Growth rings are generally conspicuous and regular in width. Transition from spring-
wood to summerwood iz abrupt. It is delineated by a narrow band of summerwood, with straight-
grain, medium texture and somewhat lustrous on edge-grained surface. The average length and
width of fiber are 3.1%2mm and 45.1 » respectively.

Properties: China fir is a light wood and is rated as soft, low in shrinkage but is moderately
stff, strong in bending, compression and in tension parallel to the grain. It has a low in shoek resist-
ance and nail-withdrawl resistance. The wood is easy to work, finishes well and also easy to dry with-
out warping and splitting, Its resistance to decay and termites is high.

Physical Properties

Weight: Based on the moisture tent 16.77%, air d
Of green wood 790 kg/m3
Of air-zeasoned 420
Specific gravities:
Based on weight of ovendry and volume of green 0.350
Based on weight and volume both of ovendry 0,364
Shrinkage: From green to ovendry
Radial 2.56%
Tangential 4,175
Volume 6.50%
Mechanical Properties
Static bending:
Modulus of elasticity 108,300 + 11,900 kg /oem?2
Modulus of rupture BT2 £ 61 "
Fiber stress at elastic limit 664 £ 40 "
Compressive strength:
Compression parallel to grain 50+ 25 -
Compression perpendicular to grain 48 + 10 "
Tensile strength:
Tenzion parallel to grain 643 = 204 -
Tension perpendicular to grain 14 - 2 "
Shearing sirength 115 - 23 "
Cleavage 28 * 3 kglem
Hardness 2.68
Chemical Properties: Results of chemical analysis of wood are as follows:
Holo cellulose 51.32%
Alpha cellulose 3B.60%
Pentosan 9.82%
Lignin 34.54%
Hot water extracts 3.68%
Cold water extracts 2.38%
1% Seodium hydroxide extracts 12.92%
Alcohol benzene extracts 3.567%
Ash 1.02%
pH value of cold water solubility —
pH value of hot water solubility —_

Usas: The wood is generally used for construction (posts, beams, stringers, staircas_eg, ceilings,
sidings, subfloor, window sash and doors), bridges, ship and boat-building, furniture, farm implements,
coffing, boxes and crates, slack cooperage and paper-making.



