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Anatomical Characters and Identification
of Tropical Woods I

Elaeocarpus and Sloanea (Elaeocarpaceae)

By
Ken OGATA®

Summary : Anatomical characters of woods of some species belonging to Elaeocarpus
and Sloanea were examined with emphasis on identification of the genera.

The Elaeocarpaceae consist of about 12 genera and 350 species of trees and shrubs and are
distributed in the tropical and subtropical regions. Taxonomically, the family is considered to
be related to the Tiliaceae, Rhizophoraceae and Combretaceae®®, and included in the Tiliaceae
by some botanists. The fruits of some species of Elaeocarpus are edible with sour, sweet taste
and the stones are often used as beads for rosaries, necklaces, bracelets and other ornamental
objects, and the leaves and the barks also are used as local medicine®”. The important genera
of this family from the viewpoint of timber utilization are Elacocarpus and Sloanea, since trees

of the genera other than these usually do not attain timber size.
Elaeocarpus

There are more than 200 species in this genus which are distributed widely from Mada-
gascar, Socotra and Mauritius westward, to Hawalii eastward, including the whole Southeast
Asia regions, Himalaya to southern China, Formosa and southern Japan, Celebes, Moluccas,
New Guinea, the eastern part of Australia, New Caledonia, New Zealand and other islands
of the Pacific regions. The center of the distribution is New Guinea region with over 100
species?®, The following vernacular names are used for trees or woods of the species of this
genus. These may be applied to a certain species or as generic name.

Sengkurat, Sanga, Empedu (Sarawak); Surigam, Perius-perius, Kesap, Bungkurad, Perdoh
(Brunei); Kungkurad, Sangkurad (Sabah); Mendong, Siampa (Malaya); Jenitri, Ganitri (In-

donesia); Quandong (Australia); Hinau (New Zealand)

1. General properties of woods

Sapwood yellowish white to pale yellow or grayish yellow; heartwood yellowish white to
pale brown or brown, sometimes with pink or orange tinge, and not differentiated from sap-
wood in some species. Growth rings distinct in some species as annual rings. Texture usually
moderately fine to fine; grain not interlocked or only shallowly so. Planed surfaces more or

less with lustrous sheen. Without ripple marks, colored streaks, characteristic odor, taste or
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special touch.
Woods moderately light to medium-heavy in most species*!, According to literatures, the

following values of specific gravity in air-dry condition are given to individual species: (The

figure shows mean (minimum-maximum) value.)
E. apiculatus®: 0.65; E. braceanus™: 0.59; E. ferrugineus”: 0.71; E. floribundus®?®: 0.67
(0. 49~0. 82) (heartwood), 0.48 (0.47~0.49) (sapwood), 0.68, 0.72 (0.60~0.79); E. foveola-
tus19: 0.41, 0.37; E. ganitrus?910: 0,42 (0.40~0.45), 0.39, 0.45; E. glaber®: 0.56; E.
grandisP1920: 0,49, 0.47, 0.49; E. jackianus®: 0.55; E. japonicus'®: 0.53; E. lacunosus™:
0.53: E. lanceaefolius?1: 0,55 (0.53~0,57), 0.66; E. largiflorens®1®: 0.46, 0.45; E. leptomi-
shus®: 0.59 (0.57~0.61); E. nitidus®: 0.58; E. obtusus®: 0.50 (0.40~0.58); E. oxypyrens?’:
0.43; E. parvifolius®: 0.48; E. pedunculatus®: 0.60; E. petiolatus®: 0.51 (0,47~0.55); E.
yobustus?®19: 0,57 (0.53~0.62), 0.59 (0.55~0.63), 0.61; E. rugosus™: 0.55 (0.54~0,56); E.
serratus™1®: 0,49, 0.48; E. stapfianus?: 0.55; E. stipularis®®: 0,54 (0.44~0.69), 0.53 (0.48
~0.57); E. subglobosus®: 0.52; E. sylvestris var. ellipticus'®: 0.57; E. tuberculatus”: 0.48
(0. 46~0.50); E. varunua™®: 0,42, 0.48; B. wallichii”: 0.66; E. wrayi®: 0.60

2. Anatomical characters
Vessels diffusely arranged often with a tendency of making radial series (Plate 1A); mo-

derately small to medium-sized in diameter, visible to the naked eye or only so with a hand
lens on transverse surface; about 700 (450~1,000) um in length, often with farther 30~300 pm
of tails; very variable in distribution number in different species, varying from moderately
few to very numerous (Plate 1A & 1B); solitary and in radial multiples of 2~3 to 2~many
(more than 8) cells (Plate 1A & 1B); solitary pore usually radially elongated oval, not angular
or sometimes a little angular; perforation simple with hbrizontal to oblique plate; spiral thick-
enings present in some species*Z; intervascular pitting typically large, 10~13 pum in diameter,
round or angular, usually alternate, sometimes with a tendency of opposite arrangement (Plate
2A & 2B); not vestured; ray-vessel pitting distinctly and reticulately developed, especially in
the part where vessels and upright cells of rays cross, irregularly round, usually 10~15pm in
diameter (Plate 2D); tyloses generally sparse but sometimes fairly developed.

Rays visible or barely visible to the naked eye on transverse surface, and whitish or some-
times brownish on radial surface; up to 2~6 cells wide (Fig. 1); of two distinct sizes, mostly
consisting only of uniseriate rays and multiseriate rays of maximum width; heterogeneous
(Kriss’ Type I)17; uniseriate rays very numerous, usually more than 10 up to 15 or more per
mm on transverse surface, and typically composed entirely of upright cells, and the uniseriate
wing of multiseriate rays often very high and similar to uniseriate rays; up to 800~4, 300 um
in height (Plate 1C & 1D).

Axial parenchyma sparse and not conspicuous, usually limited to a few cells around the
vessels; apotracheal parenchyma not observed in the specimens examined here, but reported

to occur rather sporadically as tangential narrow bands??2®,

*1 The wood of E. bancroftii F. v. M. et Bail from Australia, known as “ebony heart of Cairns”, is
said to be very hard and heavy somewhat resembling “ lignum-vitae ”’7).

*2  According to Kaneuira1l®), spiral thickenings on vessels are present in temperate species of Elae-
ocarpus, while absent in tropical species of the genus. This is recognized as well in the species
examined here (Table 1). The same thing is said to occur also in the other genera of different
families such as Michelia, Melia, Ilex, Byronia, Euonymus, Rhus and Gleditsia2’ 1421,
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A : E. ganitrus (TWTw 4428)
B : E. novoguineensis
(TWTw 10434)
C, D : E. dentatus (TWTw 11006)
E : E. calomala (TOFOw 2369)

Fig. 1 Rays of Elaeocarpus (80 X)

Fibers radially regularly arranged between rays (Plate 1A & 1B); with bordered pits which
are more numerous in the radial than in the tangential walls; about 25~35pm in diameter
and 1,400 (1,100~1,700) pm in length; septate fibers present, but usually not very numerous
and sometimes rather rare.

Crystals present in rays in most species; often abundant and usually contained in upright
cells which are, in most species, subdivided vertically into 2~4 or more chambers (Plate 2E);
crystals also present in chains in axial chambered parenchyma strands in some species.

Silica absent in most species, but reported to occur in rays in some species (E. arnhemicus?,
E. bancroftiiV, E. obovatusV, E. flovibundus®®).

Vertical traumatic canals in tangential series reported to occur®.

3. Characteristics of the genus for identification

Wood not very dark, not very heavy and not very hard in most species; intervascular
pitting large, alternate sometimes with a tendency of opposite arrangement; ray-vessel pits
distinctly, reticulately developed; with spiral thickenings on vessels in temperate species; rays
heterogeneous (typically of Kriss’ Type 1), of two distinct sizes; uniseriate rays very numerous;
axial parenchyma sparse, paratracheal scanty and sporadically as narrow tangential layers;

fibers radially, regularly arranged on transverse surface; septate fibers present, but usually
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Table 1. A summary of certain macroscopic and microscopic features
.. i 1
Scientific name Origin Color S?jf,ﬁ; Vesse.
(TWTw no.) ‘ of the (S : sapwood ) g in Multiples Tangential
: samples H : heartwood . P diameter
air dry of
(pm)
éSZlB ]gdus Hoox. et Arw. Hawaii H : vellowish brown 0.62 2.3 e 40~100~
E. bifidus . s _ 24, 701 40~
(TOFOw 6634) do. H : yellowish brown smt. more 70~140
?Té‘gg)’gvalzasél\g)m& Philippines | H : yellowish brown — 2~3 ~50~ 80~
E. carolinensis Koipz. Caroline I . ish vell _ i 100~~170~
(TOFOw 13672) aroline Is.| S : grayish yellow ~ ~
E. dentatus VanL New S, H : yellowish . A0 B8O
(11006) Zealand white 0.37 2~~many 40~ 80
E. dentatus S, H : grayish - » A 8O
(TOFOw 8340) do. © 7 Yellow 2~many | ~40~ 80
. . S, H : yellowish 2~4, O] RO
E. ganitrus Roxs. (4428) | Indonesia White 0. 40 smt. more 70~130
: S, H : yellowish _ 2~-3, B0 A0
E. ganitrus (8284) do. ’ Wwhite smt. more 80~130
E. grandis F. MugLL. . S, H : yellowish 2~4, | oo 1am
(i817) Australia ’ White 0. 40 smt. more [~100~180
. S, H : yellowish 2m4, 14020
E. grandis (6916) do. ’ White 0.55 smt. more [~140~220
E. hookerianus Raour New S, H : yellowish — "~
(TOFOw 6706) Zealand "7 white — | 2Zrmany | ~40~ &0
B deckerians, o | S Hizellowish || omany | ~aom 0
E. japonicus Sies. et S : yellowish white
Zucc. (1036) Japan H : pale brown 0.50 2~many | ~30~ 50~
E. kerstingianus . .
SCHLECHTER Caroline Is. H: p?li btl"own with — 2~-5 ~100~170~
(TOFOw 13673) pink tinge
E. kusanoi Koz, . . . . 2~4,
(TOFOw 13674) do. S : yellowish white — smt. more ~70~130~
E. lanceaefolius Roxs. India H : pale brown with 0.52 2~6, 30~ 80
(3249) (Himalaya) pink tinge : smt. more
E. multiflorus ViLLar e S : pale yellow 2~5,
(6558) Philippines H : dull pale brown 0. 68 smt. more | /0140~
E. novoguineensis W ars, New S, H : yellowish 2~-5,
(10434) Guinea white 0.31 smt. mere |~100~200~
E. pedunculatus WaLL. S : pale yellow 2~-3,
(5197) Sabah H : pale brown 0.67 smt. more | ~90~100~
E. photiniaefolius Hoox. | Bonin Ts, . 2~7,
et Arn. (TOFOw 7728) | (S. Japan) H : dull yellow - smt. more | ~40™ 80~
E. sylvestris Pomr. var. S, H : white with 2~5,
ellipticus Hara (958) Japan pink tinge 0.57 smt. more | ~30~ 70~
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of the timbers of some species of Elaeocarpus and Sloanea examined

Ray Crystals in
Height of Banded Septate
Average Spiral PR Width |parenchyma Chambered fiber
no./mm? |thickening multls(e:l}rell)t € ray (cells) Ray parenchyma
_ + _ rather
9 Absent 400~2,600 | 1~-3 (undiv.) P,
500~1, 500 _ + _ rather
2 Absent (~2,500) 1~4 (undiv.) rare
400~1, 200 N _ +++ _
9 Absent (~1, 900) 1~7 (div.) not rare
300~ 900 | 1~4 _ +++
19 Absent (~1, 200) (~5) (div.) + not rare
500~1, 500 + rather
76 Present (~2, 000) 1~3 - (div.) -+ rare
+ rather
122 Present 400~1, 600 1~4 - (div.) +) rare
600~1, 500 +++ _ rather
2 Absent (~1,800) 1~5 - (div.) rare
500~ 800 1~4 + + rather
18 Absent (~1, 500) (~5) - (div.) ++ rare
1,000~2,000 | 1~5 _ +++
10 Absent (~3,000) | (~6) (div.) + not rare
1, 100~2, 500 - _ +++
10 Absent (~3, 800) 1~5 (div.) ) not rare
500~2, 300 + B rather
98 Present (~3, 400) 14 - (div.) rare
400~1, 300 1~5 _ + _ rather
50 Present (~1,700) (~6) (div.) rare
rather
92 Present 500~1,500 | 1~2 - - - rare
++ _ rather
10 Absent 1, 200~4, 300 1~5 — (div.) rare
300~1, 600 +++ . rather
15 Absent (~2, 600) 1~ - (div.) rare
+ _ rather
36 Present 300~1, 000 1~3 - (div.) rare
700~1, 500 _ (+) _ rather
7 Absent (~2.000) 1~4 div) rare
1~5 +++
8 Absent 500~1, 800 (~6) - (div.) + not rare
+ —
13 Absent 600~1, 300 1~4 — (div.) not rare
1 ~4 + 4 rather
56 Absent 600~-3, 600 (~5) — (div.) — rare
~ 8 rather
72 Present ‘2981 , IOOC))O 1~2 - - + rare
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Table 1. (Continued)
P Specific Vessel
. o) Color pecl
Scientific name ofrltg}:g S : sapwood gravity ool Tangential
(TWTw no.) samples (H : heartwood) i multiples diameter
air dry of (pm)
E. sylvestris var. . .
ellipticus do. S, H: ggﬁg@h — 2~many | ~40~ 70~
(TOFOw 1161) ¥
E. sylvestris var. . :
ellipticus do. S, H: 3511}2:”3}1 — 2~many | ~50~ 90~
(TOFOw 7466)
E. tuberculatus Roxs. . S : dull yellow » 1002180
(11147) India H : dull pale brown 0.51 2~6 100~180
. . . 2~-3, N
S. formosana L1 (1053) Taiwan H : yellowish brown 0. 60 smt. more 40~ 80
%1’517”)”7 olia Benra. Peru H : dull brown 0.96 | 2, smt. 3 |~150~230~
S. woollsii F. MugLw. : . 2~3, 7O 1 5O
(6957) Australia | H : orange brown 0.57 smt. more 70~150
Sloanea sp. . R 2~3, O A0
(TOFOw 8238) Australia | H : pinkish brown — smt. more 70~130
Sloanea sp. : . _ ~120~200~
(TOFOw 13554) Brazil | H : brown 2 120~200
Sloanea sp. . ooy ~110~180~
(TOFOw 13560) do. S : grayish yellow — 2~3 110~180

Average number per mm?2 of vessels : In the case of pore multiple, each member of the constituents
— :not observed; (+) : extremely few; + : few to moderately few; -+ +moderately abundant ;

not very numerous, sometimes rather rare; crystals present in upright ray cells in most species,
which are usually subdivided into 2~4 or more chambers.

4. Importance and uses

Many species of Elaeocarpus, especially in Southeast Asia regions, are rather small trees
not reaching to timber size, but some in New Guinea and Australia regions are large enough,
attaining 30~40m tall and 100 cm in diameter. Woods of light colors are suitable for drawer
sides, boxes, match box and splints, interior finish, mouldings, lower class furniture and veneer.

Sloanea

The genus Sloanea consists of about 100 species which are distributed in Southeast Asia
to the Pacific regions (including New Guinea, the eastern part of Australia, and New Caledo-
nia), and tropical America (to the southern part of Mexico northward). There are some re-
presentatives from Himalaya, the southern part of China and Formosa. The genus in a wide
sense, as treated here, is sometimes divided into four genera: Sloanea, Echinocarpus, Anoniodes
and Antholoma.

The species relatively known from the viewpoint of timber utilization may be the following:
Blush alder (S. australis), Grey carabeen (S. macbrydei) and Yellow carabeen (S. woollsii) from
Australia, Motillo (S. berteriana) from Puerto Rico, Mameicillo colorado (S. megaphylla) from

Panama, and Sloane’s green-heart or Break axe (Sloanea spp.) from West Indies.
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Ray B Crystals in
Average Spiral mullézzgl‘?;tgfra Width pare:i'lnc(%g;ima R Chambered S?ill)ot:;e
no./mm? |thickening (um) | (cells) ay parenchyma
100 Present 300~1,600 | 1~4 - ( di_lx-r.) - not rare
80 Present 300~2, 500 é:g) - - - i:}t_gef
9 Absent 700~2, 600 ézz) - Ethtr 3 - rather
100 Present gg?;:ébggo 1~5 | — (u;ll_d—;_v.) - not rare
4 Absent ‘é?\?z;bggo E:g) Present (Jngi;) — not rare
22 Absent ??82%6890 1~6 - (u;lkd—i!—v.) - not rare
33 Absent 600~2,000 | 1~4 - (un—giv.) - not rare
8 Absent | 1,000~2,500 | 1~12| Present - - igiger
16 Absent ?9\?’6\,13(’)890 1~12 | Present | u;ll—d—;-v.) - not rare

was counted.
+++4 : abundant; (div.) : in divided cells ; (undiv.) : in undivided cells ; smt. : sometimes

1. General properties of woods

Sapwood grayish yellow to yellowish brown; heartwood various in color, not differentiated
from sapwood in some spécies (e.g. S. dasycarpa®®, S. formosana®®), but usually darker than
sapwood, yellow brown to dark brown, often with a pinkish or reddish tinge and also with
some dark stripes. Growth rings present as annual rings in some species. Texture moder-
ately fine to moderately coarse; grain usually not interlocked. Without ripple marks, charac-
teristic odor, taste or touch.

Woods moderately light to moderately heavy usually, but very heavy in some species from
tropical America?., The following values of specific gravity in air dry condition were obtained
from literature: (The figure shows mean (minimum-maximum) value.)

S. australis'®: 0.57; S.assamicus”: 0.36 (0.32~0.43); S.berteriana®®: 0.80; S.dasycarpa™10:

0.49 (0.45~0.51), 0.51; S. forbesii®: 0.56; S. javanica®: 0.73; S.macbrydei®15: 0,58, 0.52;

S. sigun?®: 0,51, 0.56 (0.50~0.59); S. woollsii’®: 0.62

2. Anatomical characteristics of the genus

Woods of Sloanea are very similar to those of Elacocarpus in the anatomical structure in
many points, that is, approximate size range and arrangement of vessels, simple perforation
of vessels, patterns of intervascular and ray-vessel pitting, heterogeneous type (Kriss’ Type I)
and two distinct sizes of rays, numerousness of uniseriate rays, general sparsity of axial pa-

renchyma, radial and regular arrangement of fibers, presence of septate fibers, etc, as summarized
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A : S. dasycarpa (TWTw 1053)

B, C:S. woollsii (TWTw 6957)
D : Sloanea sp. (TOFOw 13554)
E : Sloanea sp. (TOFOw 8238)

Fig. 2 Rays of Sloanea (80 X)

in Table 1.

Judging from limited numbers of the specimens examined here and from descriptions of
some literatures”®1822)  the following may be mentioned as the characteristics of the genus
more or less distinguishable from Elaeocarpus:

Intervascular pitting rather distinctly opposite (Plate 2C), sometimes transitional to alter-
nate; rays often broader, up to 12 cells wide (Fig. 2, Plate 3C), and the uniseriate wing of
multiseriate rays often not very elongated; uniseriate rays apparently a little fewer, usually
up to 10 per mm on transverse surface; bordered pits of fibers, distinct in the radial wall,
more developed in the size and number; crystalliferous ray cells not chambered, usually with
1, sometimes 2 or 3 crystals in a cell.

Other characteristics: spiral thickenings on vessels present in S. formosana®; narrow tan-

* S, formosana'® , which is found in mountains of Taiwan, about 2,500 m alt., was formerly referred
to S. dasycarpa (BEnTH.) HEMSL., a species growing in high mountains of southern China to Himaraya.
The presence of spiral thickenings on vessels is reported also in S. dasycarpa?3’ as well as S. for-
mosanal® . From these facts, it may be said that spiral thickenings occur in temperate species
also in the genus Sloanea in the same way as Elaeocarpus (see footnote of p. 64).
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gential bands of axial parenchyma commonly present in S. laurifolia and two samples of Sloanea
sp., at the intervals of 2~5mm in the former and 0.1~1.5mm in the latter two (Plate 3A);
vertical traumatic canals observed in S. laurifolia and Sloanea sp. (TOFOw 13560) in tangential

series, which are considerably larger than vessels and filled with gum-like deposits; silica absent.

Appendix

The following standards are used for describing dicotyledonous woods:

Size of pores!?
Tangential diameter

Extremely small up to 25 pm
Very small 25~50
Moderately small 50~100
Medium-sized 100~-200
Moderately large 200~300
Very large 300~400
Extremely large over 400

Distribution of pores®

No./mm?
Very few up to 2
Few 2~5
Moderately few 5~10
Moderately numerous 10~20
Numerous 20~40
Very numerous over 40
Length of vessel members!®
Length
Extremely short less than 175 pm
Very short 175~250
Moderately short 250~350
Medium-sized 350~800
Moderately long 800~1, 100
Very long 1,100~1, 900
Extremely long over 1,900
Diameter of intervascular pits?®
Diameter
Very small up to 4 pm
Small 4~7
Medium-sized 7~10
Large 10~15
Very large over 15
Length of fiberst®
Length

Extremely short less than 500 pm
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Very short 500~700
Moderately short 700~900
Medium-sized 900~1, 600
Moderately long 1, 600~2, 200
Very long 2,200~3, 000
Extremely long over 3,000

- Distribution of rays®
No./mm in the transverse section

Very few up to 2
Few 2~4
Moderately numerous 4~7
Numerous 7~10
Very numerous over 10

Weight of wood (arbitrarily selected)
sp. gr. in air dry

Extremely light up to 0.20
Very light 0.20~0. 35
Moderately light 0.35~0.55
Medium-heavy 0.55~0.75
Moderately heavy 0.75~0, 90
Very heavy 0.90~1.05
Extremely heavy over 1.05
Literature

1) Awos, G.L.: Silica in timbers. C, S.I1.R.O. Bull,, 267, p. 42, (1952)

2) Baas, P. and N. A. Van per Graarr: Wood structure in relation to latitudinal and altitu-
dinal distribution. I.A.W.A. Bull,, 1974/3, 3~5, (1974)

3) Borza, E. and N.H. Kroor: The mechanical properties of 174 Australian timbers. Div.
For. Prod. Techn. Paper, 28, C.S.1.R.O., p. 34 and p. 86, (1963)

4) Burcess, P.F.: Timbers of Sabah. Sabah For. Rec., 6, 243~247, (1966)

5) Burkmi, I.H.: A dictionary of economic products of the Malay Peninsula, I, 1966 ed. Govt.
Malaysia and Singapore, 914~919

6) Crmattaway, M. M.: Proposed standards for numerical values used in describing woods.
Trop. Woods, 29, 20~28, (1932)

7) Cuowprury, K. A. and S. S. Gaosu: Indian woods. Their identification, properties and uses,
1. Delhi, 241~248, (1958)

8) Descy, H.E.: Manual of Malayan timbers, I. Malayan For. Rec. 15, 153~154, (1941); II.
ibid., 616~617, (1954)

9) Forest Products Research Centre: Properties and uses of Papua and New Guinea., Dept.
For., Territory of Papua and New Guinea, 6~7, (1967)

10) Gawmsig, J.S.: A manual of Indian timbers. An account of the growth, distribution, and
uses of the trees and shrubs of India and Ceylon with descriptions of their wood-structure.
London, 112~115, (1922)



B OBTIF IR LB GE LD (8h) — 73 —

11) International Association of Wood Anatomists: Standard terms of length of vessel mem-
bers and wood fibers. Trop. Woods, 51, p. 21, (1937)

12) ————: Standard terms of size for vessel diameter and ray width. Trop. Woods, 59,
51~52, (1939)

13) Kanemra, R.: Anatomical characters and identification of Formosan woods with critical
remarks from the climatic point of view. Taihoku, 48~50, (1921)

14) ———: Anatomical characters and identification of the important woods of the Japa-
nese Empire. Taihoku, p. 79 and p. 231, (1926) _ »

15) XKweston, R.S.T. and C. J. E. Rispon: Shrinkage and density of Australian and other south-
west Pacific woods. Div. For. Prod. Techn. Paper, 13, C. S. I. R, O., p. 45 and p. 19~20,
(1961)

16) XKismmma, T., S. Oxamoro and S. Havasmi: Atlas of wood in color. Osaka, 99~100, (1962)

17) Kriss, D. A.: Salient lines of structural specialization in the wood rays of dicotyledons.
Bot. Gaz., 96, 547~557, (1935)

18) L1, H.H.: Woody flora of Taiwan. Pennsylvania, 536~538, (1963)

19) Lirrie, E.L., Jr. and F. H. Wapsworta: Common trees of Puerto Rico and the Virgin islands.
Agr. Handbook, 249, U. S. Dept. Agr., p. 324, (1964)

20) Menon, P.K.B.: Silicéous timbers of Malaya. Malayan For. Rec,, 19, p. 16, (1965)

21) Mzercarrg, C.R. and L. Crark: Anatomy of the dicotyledons-leaves, stem. and wood, in re-
lation to taxonomy with notes on economic uses, I. Oxford, 262~266, (1957 ed.)

22) Morr, J.W. and H. H. Janssonius: Mikrographie des Holzes der auf Java vorkommenden
Baumarten, I. Leiden, 530~547, (1906)

23) Prarson, R.S. and H.P. Brown: Commercial timbers of India, I. Calcutta, 164~189, (1932)

24) Recorp, S. J. and M. M. Cuarraway: List of anatomical features used in classifying di-
cotyledonous woods. Trop. Woods, 57, 11~16, (1939)

25) Recorp, S.J. and R. W. Hzss: Timbers of the New World. New Haven, p. 146, (1943)

26) Stewart, A.M. and N.H. Kroor: The mechanical properties of Australian, New Guinea,
and other timbers. C.S.I.R.O. Bull, 279, p. 60, (1957)

27) Warnr and Soewarsono: Preliminary study on the physical and mechanical properties of
Indonesian woods. F.P.R.I. Report, 5, p. II~3, (1963)

28) Wrmore, T.C.: Guide to the forests of the British Solomon Islands. London, 64~68,
(1966)

29) Wi, J.C., rev. by H.K. A, Suaw: A dictionary of the flowering plants and ferns, 8th
ed. Cambridge, p. 405, (1973)



— 74 — HERRIGHIERE H£276 5

B b OISR L3RI GR 1)

Elaeocarpus &1 & O Sloanea J& (Kt 7 %F)
®oF e

i ®

+ov b/ &% (Elaeocarpaceae) i3, ¥ 12/8 350 R 5730, FiCH RO, BREHBICHTHT
Do TNTAAMTS 28, AMELTRHEATEZREIIGET LD, BEAL Elaeocarpus (GRiv b
) *B) BLU Slanea MBOWBEICRONE . R, HOPEIS=2—F=TREVAARLEPD,
%25 M.L.H. (Mixed Light Hardwoods : #REZERH) & LTINODAMPBMAINS T &M
% 5o Elacocarpus BIIAHTHOIMRE LT, bMBEIC 3T, Hv b/ F E. sylvestris var. ellipticus (55
wPlEs, hEKAPERERE T), I3V EF E. japonicus (FEELIEE, MEKRBEERET), Y=k b/ +
E. photiniaefolius UNEIR) 2P 5o
PP MEOEREHEE Table 1 it b, BANZ UL, BOWLHBLIANGNI » - &
25, HOMBIC DO THENLXRESBRUIER, COEBROAMOBBINERHE LT, TEORED
FBCEMTED, '
Elaeocarpus [&NAH DH: B
1. jcﬁii—ﬁ&acf&'é.f, EE TRV,
2. WEHEBAEAE (E10~18 pm), REFEFZTEH, EEREPLPHNBEOMAER ¢
(Plate 2 A, 2B),
3. EEBOHHEAMELIEBRCRES 5 (Plate 2D),
4. REHHFOMEICE, BECOEALEELND S,
5. MR RE (KrssP R4 T ), “HHEESHE T, »OBAIBERHES0 L Ss
v (Plate 1C, 1D),
6. EFAEEBIEDIEL, H0IBEOMLCOTPICELETHOHTH S, PLPOBFEICHL
HREEBSBDNE T LB B,
7. BAVE, KOETAKRE S, BHFRICHAMICES4 % (Plate 1A, 1B),
8. BEEASAVHBEET LY, —cE B, LELEDPENTD %,
9. £ OMETI, BUHER (& QICEMZHR IKESESEEL, BRESUMIAL, 520l
I 2 ~BBEICH 5N T3 (Plate 2E), %/ —MOMREICIE, S3ERTMEISS 2,

* FREHERE O TR B oK, D xS IEBIZh, PROKE IERIESEELKT 5, HEK
BN, IXFTE (Quercus) OBFIBUAMEIEBSMERMTS 5, Elaeocarpus OBA, 122 1~ 55
DIEHRE S OBTETIE, PHO2~4FNTF LA LR, FTETE, —BIC “Rays of two distinct sizes”
ERBEINTOEH, ChETKEDNEL S ELFBOREELZMNSBLODT, TR “THIEE” L0
Z &Lk,

197543 F13H2H

(1) PREEERBRBARMER
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10. EOFAMEEREESTOLND CEHd 5. A TORBIIKEERIC Y ) »E2ET,
Sloanea DA O
FRIHBELI ST L, WENK T ER VALV, Sloanea BDO A Elaeocarpus J§ & HAR
HICHRBENE 0 B EOENE LTRE, ROABSTEND,
1L OHRIOBEDOC EHEL (ERE~EEE), LEULER~FREADELEVERT, BEOWHE
b2 EBH D,
2. BEHAAELEIFIEOER ISR (Plate 2C),
3. ZIIBSHBOIER X0 EOEEMSE W (Fig. 2, Plate 3C), Tz OB, —HicHED
B OMELIZV,
4. BRI S 0D, Elaecocarpus 13 ETIRIZ,
5. HRAVOEFLIZ XD AREL, XhEW,
6. EETAURAEEOMINE, ZRITHPNILN,
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Elaeocarpus multiflorus
(TWTw 6558) (50 X)
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Elaeocarpus dentatus
(TOFOw 8340) (50 X)
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e

A

ineensis

(TWTw 10434) (50 X)

Elaeocarpus novogu

D

Elaeocarpus lanceaefolius

(TWTw 3249) (50 X)

C
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e e - :
A : Elaeocarpus ganitrus
(TWTw 4428) (500 X)

D : Elacocarpus ganitrus
(TWTw 4428) (150 X)

E : Elaeocarpus ganitrus
(TWTw 4428) (150 X)

(TWTw 10434) (500 X)

: S;anea“s;.
(TOFOw 13554) (500 X) (TOFOw 13554) (100 X)

C : Sloanea sp.
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A : Sloanea sp. ' B : Sloanea dasycarpa
(TOFOw 13554) (50 X) (TWTw 1053) (50 X)

i

C : Sloanea sp. D : Sloanea dasycarpa
(TOFOw 13554) (50 %) (TWTw 1053) (50 X)




