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Distribution and Habitat

The genus Hymenaea, which includes about 25 species, is widely dis-
tributed from the northern to the southern boundaries of the American
tropics. Most of the species, however, are native to Brazil. Hymenaea
courbaril L. , the chief source of the wood known as courbaril, has been
found from Bolivia to Mexico and the West Indies. It grows best on well-
drained soil, with moderately strong light. It is a common tree in many
parts of its range. Hymenaea davisii Sandw. is found only in British
Guiana, in the north central and northeast districts (2, 3). —2

The wood of Hymenaea is known also as algarrobo and guapinol.

, The Tree

Courbaril may reach a height of 60 to 130 feet and a diameter of 20 inches
to 5 feet or more. The bole is usually straight. It is enlarged at the
base and has no buttresses, except for very small buttresses on the larger

1
—Maintained at Madison, Wis. , in cooperation with the University of

Wisconsin.
2
—Underlined numbers in parentheses refer to the Literature Cited at the

end of the article.
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trees. The trunk is free of branches for 40 to 70 feet and topped by a
spreading crown of heavy branches (2, 3).

The bark is smooth, hard, and 1/2 to 1 inch thick. It is gray to reddish
brown and often has zones of lighter colored markings distributed in
horizontal bands around the trunk. A yellowish or orange-colored in-
flammable resin exudes from the bark of the trunk and roots. This
resin is known in the trade as South American copal (anime) and is used
for certain cements and varnishes (2, 3).

The Wood

Color

The sapwood is usually wide and white, gray, or pinkish in color. It is
sharply demarcated from the heartwood. The heartwood is bright red to
orange brown in freshly cut, unseasoned wood, but after exposure, it
becomes russet to reddish brown and frequently has dark streaks.

The grain is commonly interlocked, but straight grain occurs. The tex-
ture is medium to rather coarse. The sapwood in quarter section re-
sembles hard maple. There is no distinctive odor or taste.

Mechanical Properties

Values obtained for the mechanical properties of courbaril and several
important woods of similar density in the green and air-dry condition
are presented in table 1.

Seasoning and Shrinkage 

Courbaril is rated moderately difficult to air-dry (6). For kiln drying,
schedule C of the British Forest Products Research Laboratory has been
recommended (1). The U. S. Forest Products Laboratory schedule that
appears to be the most applicable for 4/4 stock is T3-D1 (4). Shrinkage
data for H. courbaril, H. davisii, and some comparable North American
hardwoods are given in table 2. The heartwood is relatively permeable
and will readily absorb moisture (6).
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Resistance to Decay and Marine Borers

In decay-resistance tests, the heartwood of H. courbaril was very re-
sistant ("very durable") to a representative white-rot fungus and some-
what less resistant ("very durable to durable") to a fungus representing
the brown-rot group. 3 H. davisii was variable, with an average rating
of "durable" with respect to resistance to both white-rot and brown-rot
fungi. Resistance to marine borers does not appear to be high for either
species (6).

Working Characteristics 

Courbaril is considered moderately difficult to work and nails poorly.
It can be finished smoothly, however, and it turns and glues well. It
compares favorably with white oak in steam-bending behavior (2, 3).

Uses

In the past, courbaril was exported for use as ship planking, tree-nails,
gear cogs, and wheel rims. Recently, it has aroused interest in Europe
as a piano wood. It is used locally for sugar mill and other mill machin-
ery, ship and boat building, furniture, cabinetwork, construction of all
kinds, interior trim, and turnery.

Its high shock resistance recommends it for use in sporting goods or as
a substitute for ash in the making of handles. It promises to be a suit-
able substitute for oak in the fashioning of steam-bent boat parts. Floor-
ing of courbaril is wear-resistant and valuable, because the wood is
hard and finishes smoothly. The fairly wide layer of light-colored sap-
wood, characteristic of the second-growth timber, furnishes an attrac-
tive veneer for natural- and blond-finish furniture (2, 3, 6).

Identifying Features

Growth rings of courbaril are distinct because of bands of marginal
parenchyma. The pores are distinct without magnification and not numer-
ous. They are evenly distributed, solitary and in radial groups of , 2 or
3
—Decay-resistance tests used pure cultures of Polyporus versicolor (L. )

Fr. , a white-rot fungus, and Poria monticola Murr, a brown-rot
fungus (3).
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3. Red, gummy deposits are present in the heartwood, and vessel lines
are distinct. The parenchyma, which is distinct with a lens, forms
marginal bands and surrounds the pores with winglike extensions that
are often confluent. Rays are visible without magnification on cross sec-
tion and form a distinct fleck on radial section. Vertical traumatic gum
ducts are sometimes present.

All Hymenaea species, except H. davisii, fluoresce bright yellow under
ultraviolet light.
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Table 1. --Mechanical properties of courbaril (L) and comparable 
North American hardwoods (5)

Property
	 Species!

: Courbaril : British : Shagbark : White oak
:(Hymenaea : Guiana : hickory : (Quercus
: courbaril) : courbaril	 (Carya :	 alba

:(Hymenaea	 ovata) :
davisii)

Moisture content
Green 	  percent:
Air dry.. 	

Specific gravity
Based on volume when green and

weight when ovendry 	

Static bending
Fiber stress at proportional limit

Green 	  p. s. i. :
Air dry... 	 	 s. i. :

Modulus of rupture
Green 	  p. s. i. :
Air dry 	  p. s. i. :

Modulus of elasticity
Green 	  1, 000 p. s. i.
Air dry-	 	  1, 000 p. s.	 :

Work to proportional limit

60.8
12.6

0. 71

:
:

64. 8
12. 1

0. 67 :

60
12

0. 64 :

68
12

0. 60

7, 910 : 8, 230 :	 5, 900 : 4, 700

11, 900 : 10, 720 :10,700 : 8, 200

12, 940 : 12, 440 :11,000 ; 8, 300
19,

1,
2,

400

840
160

: 19,

2,
2,

290

080
950

:20,200

:	 1, 570
:	 2, 160

:

:
:

15,

1,
1,

200

250
780

Green 	 in. -lb. per cu. in. : 1. 87 1. 62 : 1. 28 : 1. 08

Air dry.. 	  -lb.	 per cu.	 in. : 3.72 2.30 : 3.0]. : 2.27
Work to maximum load

Green 	 in. -lb. per cu. in. : 14.6 : 8.5 .. 23.7 : 11.6

Air dry 2 	.in. -lb.	 per cu.	 in. : 17.6 .. 19.3 .. 25.8 : 14. 8

Compression parallel to grain
Fiber stress at proportional limit

Green 	  p. s. :
Air dry2	   p. s. 

Maximum crushing strength
Green 	  p. s. :
Air dry2	   p. s. :
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: .

4,
6,

5,

260
500

800

:
•

;

4,
6,

5,

260
430

540

:
•

:

3,

4,

430

580

:
•

:

3,
4,

3,

090
760

560

9, 510 : 9, 400 : 9, 210 : 7, 440
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Table I. --Mechanical properties of courbaril (L) and comparable
North American hardwoods (5) (Continued)

Property	 Species1

	

: Courbaril : British	 Shagbark : White oak

	

: (Hyrnenaea: Guiana	 hickory *: (Quercus
: courbaril) : courbaril : (Carya : alba)

: (Hymenaea; ovata) .
: davisii)

Hardness
Green

End 	  	 lb. :	 1, 780	 ;	 1, 480	 : 	 	 1, 120
Side 	 lb.:	 1, 970	 •	 1, 610	 :. .. 	 	 1, 060

Air dry. 	:
End. 	  lb. •	 2, 520	 • 2, 070	 1, 520
Side 	  lb. :	 2, 350	 ;	 1, 760	 	 •	 1, 360

Compression perpendicular to grain
Stress at proportional limit

Green 	  p. s. i. :	 1, 640	 •.	 1, 120	 : 1, 040	 :	 830
Air dry2	   p. s. i. :1, 230	 : 2, 170	 :	 1, 320

	

1, 880	 :

Tension perpendicular to grain
Green 	 p. s. i. :	 1, 220	 890	 770
Air dry2	  p. s. i. :	 960	 860	 : 	 	 800

	

:	 -
Shear	 •

Green 	 p. s. i. :	 1, 770	 :	 1, 680	 : 1, 520	 :	 1, 250
Air dry 2

	

p. s. I. ;	 2, 470	 :	 2, 130	 : 2, 430	 :	 2, 000

•

!Source and number of logs: Courbaril -- Honduras, 2 logs; Panama, 3 logs;
Puerto Rico, 3 logs; Surinam, 1 log; British Guiana, 3 logs. Shagbark hickory
-- United States, 24 trees; white oak -- United States, 20 trees.

2
—Air-dry values are adjusted to 12 percent moisture content except for tests of

H. courbaril and H. davisii in tension perpendicular to grain. In these cases,
the actual moisture content at time of testing (see Moisture Content in table)
applies.
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Table 2. --Shrinkage values for courbaril (0 and comparable
North American hardwoods 

Species and source
	 Shrinkage1

: Radial : Tangential Longitudinal: Volumetric

: Percent: Percent : Percent : Percent 

Courbaril
(Hymenaea courbaril)

Average	 • 4. 5	 8. 5	 0. 27	 12. 7

British Guiana courbaril
(Hymenaea davisii)

British Guiana 	 	 4. 1	 7. 6	 :	 . 51	 14. 8

Shagbark hickory
(Carya ovata)

United States 	  7. 0	 10.0	 16. 7

White oak
(Quer cus  alba)

United States 	  5. 3	 9.0	 : 	 	 15. 8

1
--Shrinkage values represent shrinkage from the green to the ovendry condi-

tion expressed as a percentage of the green dimension.
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