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INTRODUCTULY RLLARKS

The present study "The Marketing of Tropicael Vood: Wood Species from South
Americen Trepicel Woist Forests" is the second special FAC study in the field of trop-
ical timbe. marketing., The first study dealing with wood species from African moiset
forests was issued and reprinted twice in 1973, and eppeared in an expaanded and up=-
dated version early in 1yT€.

In the series ol publications on "The Marketing of Tropical Wood" a variety of
sub;ects will be covered which are related to FAO's development work in this field,
4 third paper is at present under preparstion, dealing with Southeast Asian wood
species, <Since the sane approach methodology and reference year have been, and are
being used throughout these studies, it will be possible to arrive in due course at an
interregional compurigon and evaluation of all data, particularly of those presented in
the Appendices,

The primery purpose of the present study is to provide information to all those
concerned with planning and carrying out forest surveys and inventories; industrial
teasibility wund market studies; tropical timber testing, research, development and pro-
motion work on the national and regional level, It also provides basic information for
practical narketing, trade development and market promotion work, Useful information
might also be extracted from the study by forest management experts and silvicultur-
ists who are concerned with plenting, and forest regeneration work in general.

The Appendices of this study were presented in the form of a background document
to the Twelfth Session i tue Latin American Forestry Commission, held in Havana, Cuba
2-7 retruary 1%7ec. From its report, page 4, para, 28 we quote: "There was commenda-
tion for the efforts made by the Forestry Department of FAO to study the problems and
potential of forect species that had not yet gained the desired acceptance on markets,
and 1t was recommended that efforts in this direction be intensified in the second
stage of the study."

Statisticel dete for production and trade for the basic reference year 1973 were
incomplete and in several casea 1971 or 1972 data had to be used instead in order to
show the distribution o wocd species. In a few cases where gaps in regular country
statigtice occurred, availahle unpublished material was used., For veneer and plywood,
data by wood species mre not availatle. Koth products are fully considered in Chap-
ters 1 and 6, but because of luck of data are excluded from the detailed considerations
in Chapters 2 t0 5. In view of the above remarks the respective data should only be
considered as provisional to be improved and expanded in due course.

It would have been most desirable to include local marketing aspects in this etudy,
but data are either not available, or are insufficient to support similarly detailed
coneiderationmn. Wnenever possible and appropriate, aspects related to domestic mar-
kets have been included.

The speciezl study has been prepared by T, Erfurth, Forest Products liarketing
Officer, Forestry Department of FAO, and H, Rusche, Forestry Officer recruited by FAO
under the Associate bxpert Scheme of the Federal Republic of Germany, who ealso travel-
led in the area under consideration for the collection of information.

The authors, on behalf of FAO, express their gratitude to government forest ser-
vices, forest products research institutes, tropical forest products industries and
trade firms and associations which have contributed to the study through information
and advice,



SUKMARY

1973 was selected as the basic reference year for this study since at that time the
impact of the recession on wood supply and marketing patterns had not yet been felt.
During this year log production in South American tropicel forests reached 10.8 million
m} which were harvested almost entirely in the moist tropical foreets of Bolivia, Peru,
Colombia, Venezuela, Guyana, Surinam, French Cuiana and in the Brazilian Amazon area.

Forest products exports from these eight countries attained in 1973 & total value
of US$193 million and remained substantially below the level of other tropical wood
exporting regions., Sawnwood, with 862 000 m3, was the largest single item, followed
by logs - 461 000 m3, veneer 73 000 m3 and plywood 58 000 m3., Only 4 per cent of the
total saw- and veneer log supplies were exported, and more than 10 million m3 were
converted locally into wood products, most of which were absorbed by domestic markets.

The study enelyses production and trade of the above nine countries by species.
All wood epecies produced in quantities above 1 000 m3 per year are arbitrarily de-
fined as commercial, all other species as "lesser-used" provided that they are produc-
ed in quantities below 1 000 m3 or, if not used commercially, have been identified
- through an evaluation system specifically designed for this purpose - as having
potential for use in the form of sawnwood, veneer and plywood,

The varying heterogeneity of species composition in these forests entails unfavour=-
able diversifications in wood properties. ©So far about 210 different wood species are
commercialized under 125 trade names, and another 263 wood species are more or less
kxnown to the trade. While many commercial wood speciee are reported to be found
widely distributed over the ares, none of the 210 commercial species is produced in all
nine countries, In fact, moet of the wood species are commercialized only in one or
two countries, and are either not or orly 1little used in the other countries, Prefer-
encea for wood species may vary considerably from country to country, and often from
mill to mill,

¥edium densgity tiwbers made up for 65 per cent of the total saw~ and veneer log
production, VIROLA alone accounted for 24 per cent, followed by CAUBA-Mahogany, one
of the finest veneer and joinery timbers which only reached 6 per cent, followed by
CEDRU - 3.8 per cent - and ANDIRUBA 3.2 per cent. Low and medium density timbers to-
gether add up to 79 per cent and consequently the upper and high density species only
account for 21 per cent of the total log production. This pattern of utilization is
adverse to the actual wood density distribution in the forests, where the average den-
sity specific weight lies substantially higher.

An analyais of the market acceptance of commercial timbers based on property
groups and value classes reveals that qualities and related values are not differenti-
ated in the same messure as, for instance, in the case of African tropical woods, In
view of this it is assumed that the potentisl of the forests in the wider Amazon basin
has still to be fully appraised, not only from the quantitative, but also from the
qualitative point of view, Efforts ained at expanding the marketable wood base com-
prise the possibilities of (1) optimizing wood values, (i1) grouping of wood species,
and (iii) the promotion of mixed speclies for integrated industrial use, which implies
that combined action with (i) and Eii) is poesible and of'ten necessary.

¥nowledge of the properties, uses and marketing of wood species is an essential
basis for the various planning and management activities related to investments in the
tropical forestry and forest industries sector., Details need to be defined for each
particular area selected for development, since local resource and market conditions
as well as poseibilities for export trade may vary considerably. For the support of
this work, the present study provides guidance and pertinent information. It is res-
tricted to mechanical wood products.
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The following points are singled out for special considerationt

(1) in resource and preinvestment surveyse attention should be given to
commercial and lesser-used species alike, and to problems related to
provenance, market acceptance and promotion, wood values and use
classification - with the overall objective of improving forest
utilization;

(ii) the evaluation of use properties (Chapters 4 and 5) point at the need
to support further research and data collection activities aimed at
clarifying the use potential of lesser-used wood species as a basic
requirement for the promotion of individual or groups of wood species
and their products, and to establishing common criteria for grouping
to be based on internationally comparable standards for the use
properties of lesser-used species;

(111) grading rules play a central role in product and market development,
Average density of wood in tropical forests is substantially higher
than in temperate forests, Therefore increased efforts should be
made to develop new or adopt existing teohniques allowing in parti-
cular the use of tropioal hardwoods in housing and construction, in
order to directly improve domeatic socio-economic conditions. Grading
rules and standards might more usefully be developed in cloee relation
with other regional and international initiatives with a view to
harmonizing efforts;

(iv) wood preservation whenever appropriate should be part of the overall
concept for industry and marketing planning in tropical forest countries,
and receive suitabdle technical support by timber research and develop-
ment institutions} also,

(v) wood seasoning is an efficient tool for marketing development particularly
of processed sawnwood and in this context it ia suggested to use a
system approach in individual oase studies demonstrating how to optimize
the techno—economic complex:

contract stipulations - wood product standerds - dimensional
aoccuracy and tolerances - moisture content - impermeable and
invulnerable packaging -~ possible shipping in containers -
constant quality - direot and immediate application by consumer.
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1, South American tropiocal forest products in world production and irade

World trade of forest produots slightly more than doubled between the years 1961
to 1970. It expanded remarkabdly quickly between the years 1970 to 1973, when an in-
orease of 78 per cent was registered. Over these thirteen years the relative growth
of forest products exports from developing countries was notably above the world
average, although the bulk of this growth must be attributed to unprocessed wood in
the form of logs. DBetween 1973 and 1974, i.e. at the beginning of the recent world-
wide receasion, total world trade of forest products continued to rise from US$22 360
million to US$ 29 078 million, or by 30 per cent in one single year. Taking into
account the inflationary impact and the rather accentuated increases of forest pro-
ducts prices during this period, the rise in total export value may appear less spec-
tacular than it is, However, the negative faot remains that the value of forest pro-
ducts exports from developing countries virtually stagnated, implying that trade
volumes - for which data were not available at the time of writing this paper - had
already declined during 1974 because of the recesaion which started tc make itself
felt strongly during the second half of 1974. This consideration served as & basis in
selecting 1973 in the present etudy as a reference year, rather than the following
years 1974 or 1975. It can be assumed that the depressed market conditions during
the latter two years would not reflect a "close to average" marketing and utilization
pattern of tropical woods,

In the global picture of world trade the position of forest products exports
from all developing countries emerges, generally speaking, rather favourably. In 1973,
their forest products exports amounted to a total value of US$ 3 598, or 16 per cent
of the world total, and thus are six per cent higher than exporis from the centrally
planned economies, which amounted to US$ 2 237 million, Forest products exports from
developing countries appear to be rather modest with regard to exports from the de-
veloped market eoonomy oountries, which accounted during the same year for T4 per cent
of the total world exports of forest products, & large portion of which consists of
pulp and paper.

Table 1. VALUE OF FOREST PRODUCTS EXPORTS IN WORLD TRABE (In million US dollars)

Increase in per cent
1961 1970 1973 1974 1961-1970 1970-15973

World 6 042 12 549 22 360 29 078 108 78
Developed Market Economies-Ec.Cl.I 4 929 9 T43 16 525 22 541 98 70
Developing Market Economies-Eoc.Cl.II 526 1 468 3 598 3 678 179 145
Centrally Planned Economies-Eo.C1.III 587 1 338 2 237 2 859 128 67
East Asia developing 230 895 2 420 2 340 289 170
Africa developing 188 336 748 747 79 123
Latin America 100 218 390 524 118 79
Tropical South America 1/ 25 103 193 .o 312 81

1/ Brazilian-Amagon, Bolivia, Peru, Ecuador, Colombia, Venesuela, Guyana, Surinam,
French Quiana

The growth of forest products trade - acoording to Table 1 - has been fastest in
the developing ocountries. Between 1961, 1970 and 1973 exports rose from US$ 526
million to US$ 1 468 million and US$3 598 million, or bty 179 and 145 per cent respecti-
ively. Within the three major tropical timber exporting regions the first position -
both in growth and size - is taken by East Asian developing countries with exports
of US$2 420 million in 1973, whioh made up for two-thirds of the total tropical log
and wood produots exports.



The forest products exports of the nine South American countries under review in
this studv amounted in 1573 to US3193 million and thus accounted for 49 per cent of the
total forest products exports from Latin America. Although the tropical moist forests
of South Aserica represent an area of almost 7 million square kilometers, or about
25 per cent of the total feorest cover of the world. its contribution to world trade in
1973 remained below 1 per cent., It appears that South American tropical moist forests
are leas well-endowed with resources of commercial woods, and conditione compare less
favourably with those of Southeast Asis and tropical Africa, Another reason for the
little importance South American tropical woods have on world markets is the relatively
high local consumption, as is evident from Table 3.

The spectacular growth of forest products exports from developing countries has
to be attributed in the first place to log exports which in 1973 accounted for 61 per
cent of the world total es shown in Table 2. In this context it muat be noted that
the logs and sawmnwood produced in, and subsequently exported from, tropical countries
are almost exclusively broadleaved species, Exports of broadleaved logs and sawnwood
during the same year accounted for §3 and 57 per cent respectively. It is also inter-
esting to note that developing countries' exports of veneer and plywood had reached 50
per cent and 43 per cent of the respective world total in 1973, The share of the moist
tropical South American region in the world total of the respective exportes was very
low indeed: 1 per cent for broadleaved logs, 6 per cent for broadleaved sawnwood, 6
per cent for veneer, and 1 per cent for plywood

Table 2. THE SHARE OF DEVELOPING COUNTRIES' EXPORTS IN WORLD TRADE OF FOREST
PRODUCTS IN 1973, BY MAJOR PRODUCTS

All developing Tropical
countries South America
“Fercentage Percentage
1000 m3 in world 1000 m3 in world
or m.t, trade or m.t. trade
Logs 49 480 61 (93;% 461 0.6 él.ogl/
Sawnwood 8 119 11 (57 862 1.2 (6.0)%
Veneer 616 50 - 73 6.0 =
Plywood 2 806 43 58 1.0
Particle board 128 3 10 0.2
Fibreboard 128 4 - -
Pulpwood and chips 1 054 4 - -
Pulp 508 3 - -
Paper and paper board 450 2 33 0.1

1/ Percentages for broadleaved logs only
%/ Percentages for broadleaved sawnwood only

Developing countries' exports of board products, pulp and paper, i.e, all pro-
ducts which are based on wood in its disintegrated form as chips and fibres, are insig-
nificant at present. Exports in these categories from tropical South American coun-
tries so far are either non-existent or negligible.

The contribution of the above moist tropical South American region to world trade
of forest products varies considerably from country to country as does the share of
exports in domestic production. GOenerally speaking, saw- and veneer log exports from
tropical South Amerida has not been and is not expected to become important. In 1973,
according to Table 3, only 4 per cent of its production was exported in log form,
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Table 3. PRODUCTION AND EXPORTS OF SAW- AND VENEER LOGS FROM MAJOR TROPICAL
TIMBER PRODUCING REGIONS, IN 1973, BY 1000 M3

Apparent local Share of log

Log pro- industrial use Log exports in

Hegion or country duction of logs exports production
East Asia developing 76 744 29 928 46 816 €1
Tropical Africa 17 951 9 541 8 410 47
Tropical Latin America 19 099 17 538 1 561 8
Tropical South America 1/ 10 774 10 316 458 4
Brazilian Amazon (in1972) 3 300 2 924 36 11
Bolivia 216 216 - -
Peru 629 629 - -
Ecuador 1 800 1 800 - -
Colombia 3 980 3 943 kY| 1
Venezuela 470 470 - -
Cuyeana 212 181 3l 15
Surinam 140 13} 7 5
French Guiana 27 20 7 26

3/ Figures originate from the 1973 FAO Forestry Yearbook, they may differ from those
mentioned later as different source had to be used for species breakdown

Exports of logs from Bolivia, Ecuador, Peru and Venezuela are either very small
or non-existent, Log exports from Colombia accounted for 1 per cent and those of
Surinam for 5 per cent of the log production, Only from the Brazilian Amazon, Guyana
and French Guiana log exports exceeded 10 per cent of log production and amounted to
11, 15 and 26 per cent respectively, The bulk of tropical timber is produced in and
exported from East Asian developing countries which make up for 67 per cent of the
log produotion and 82 per cent of the log exports of the three regions whereas the
share of moist tropical South America in log production and log exports accounted for
9 and 1 per cent respectively,

Before going into the detailed analysis of tropical South American wood mpecies
it seems appropriate to examine more closely the mein features of log production be-
tween tropical South America and the two other principsl tropical forest areae South-
east Asia and tropical Africa, Ten of the most important commercial woode were select-
ed and are presented in Table 4 to illustrate the reliance of log production of
the three regions on only a relatively few species., Furthermore, it is interesting
to note — and reference is made to this grouping of epecies in the following chapters
- that the ten Southeast Asian commercial woods meniioned in Table 4 comprise more
than 150 individual wood epecies belonging to 11 different genera. On the other hand,
the 10 most important South American tropical timbers are made up of 18 wood smpecies
which are related to 9 genera, It is not the intention of this study to analyse
Table 4, as this can only be done after the studies of all three regions have been
finished. But those who are interested in the present study on moist tropical South
American woods will find it useful at this stage to obtain this brief information for

comparative purposes,
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2. Ocourrence and provenance of wood species

The moet significant feature of the tropical moimst forest is the heterogeneity of
ite botanical composition. This is particularly valid for the South American tropical
moist forests as the multiplicity of species is extremely accentuated.

Variations of the tropical moist forest type are the riparian and swamp forest
near the main rivers and the sea coast especially suitable for water logging. The
semi-deciduous forestse occurring in areas with a pronounced dry period during the
Year should also be mentioned. These latter forest types show a less luxuriant vege-
tation oover, However, restricted ecological conditions show the adaptation of speci-~
fic tree species resulting in a more gregariocus growth and consequently higher volumes
per species per ba whioh often made them more interesting from an economic point of
view, In several countriees in the region these swamp and riperian forests &are even
more important than the rain forest proper.

Detailed infornation on its composition and utilization are not yet available for
many partes of the South American tropical foreste. BHowever, the fcllowing general
conclusions may be drawn from experience and the data so far obtained:

i) the number of tree species growing on & given foreet area is high, but a
major portion, two-thirds or more, of the standing volume is formed by
30 to 50 species only, out of which few species mey be considered as
dominantj

ii) there are considerable variations from place to place in the botanical
compoesition of the rain forest, These local variations entail diversi-
fications in wood properties which have & particularly unfavourable
impact on utilizationg

1ii1) the growing stock may vary between 100-27C m3/ha;

iv) uncontrolled aotivities have often changed natural vegetation patterns,
A considerable portion yet to be defined of the original forest cover
has been degraded through shifting cultivation and other uncontrolled

activities;

v) the volume of commercial wood removed from natural forests may in a few
cases exceed 40 m3/ha, but ranges normmlly between 5 and 20 m3/he;

vi) there are about 470 wood species which are more or less known to the
trade; of whbich about 210 are regularly used in appreciable quantities,
and about 260 species which are less used.

It is the last point (vi) whioh is the core of copnsideration in this study.
This point is further substantiated in Appendix I whiobh shows - under A - the names
and oocurrence of 210 wood species &8s extracted from the 1971/73 production statist-
ics of Brazil (Amazon), Bolivia, Peru, Ecuador, Colombia, Venezuela, Guyana, Surinam,
and Frenoh Guiana, whicb are largely representative of the tropical rain forests in
South America. A further 263 epecies were added - under B - after detailed screening
of specialized literature, The technical and commercial aspects related to thise
grouping are disoussed in the following chapters.

For sach of the 473 species enumerated in Appendix I the occurrence in & parti-
cular country is indicated by what appeared to be the most familiar of the vernacular
nawes used in ‘the country. Broader indications in the literature on the occurrence
of individual species referring to ranges and regions etc., were neglected., While
tkis is a safe approach to avoid the introduction of undesirable generalizations, the
resulting indications may be somewhat incomplete. Additions regarding the occurrence
of individual species will be made as and when detailed information becomes avail-
able, Exact bounderies determing the occurrence of individual species in the wider
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Amazone Region are generally not kmown. However, some countries have made investiga-
tions for a few commercial timbers such as VIROLA (192-198), CAOBA (175), CEDRO (48-49),
BALSA (122) and GREENHEART (131). This means that in cases where resource surveys are
carried ¢ % in hitherto untouched areas, species may occur which originally had not
been expected in the area (mee above points (i) and (ii) ). Therefore, the inventory
specialist may find it appropriate to study the botanical and other pertinent charac-
teristice of ocommercial species before starting specific surveys.

No attempt is made in this study to relate country data on forest production with
those on occurrence. The resulting information would have been of some use but not
fully conclusive because of the lack of quantitative resource data. Bowever, compari-
sons of occurrence and trade are possible, based on data contained in Appendicee I, III
IV and V., Comparisons could disclose discrepancies showing for instance the occurr=
ence of a specific species in a particular country where there is no indicsation of
produotion or trade. One reason for neglecting such species may be quality problems
related to provenance. Other reasons could be insufficient supplies or under-utiliza-
tiorn of resources in & given area.

Provenance is indeed for several species & significant factor for commercial
acceptance, but specific information or knowledge by species and countries is scaxrce.
Some information indicates that for low and medium density wcod species which oceur in
the "terra firme forests" as well as in the "varzea foreste" along the rivers of the
wider Amazon region species of the "varzea forests" show slightly inferior quality and
lower density than those of the "terra firme forests". However this phenomenon has
not been confirmed as yet and further specifio investigations are needed. Problems
arise normally only in relation to the decorative value of the veneer surface and are
generally lees accentuated with regard to sawnwood. However, in the context of this
study, it is neceesary to draw attention to the existence of possible quality differ-
ences in wood species from various provenances. This aspect should not be neglected
in forest surveys and preinvestment studies.

It i8 only natural that commercial wood species are better known than those spe-
cies which as yet have only been partly or not at all introduced into trade. This
fact is clearly demonstrated in Appendix I through a comparison of part A with part B,
The various columns in part 4 reveal a more compact pattern than the distribution in
part B where empty spaces ocour between the vernacular names. In several cases indi-
vidual wood speclies under B may in fact occur lese frequently than under A, but the
prevailing "empty space" pattern under B suggests that knowledge on occurrence of
species is generally muoch smaller.

Knowledge is aleo restricted with regard to properties, characteristice and other
technical information, which is dealt with in Chapters 4 and 5 in more detail. How-
ever, in order to get an impression of the species mix and the requirements for log
conversion into sawnwood and veneer, the following results of s survey made by
Hallewas et al in 1966 in the mature forest of Caxuana (Amazon) might be taken as an
example, but not applied in general.

Total volume per hats in m3 or per cent
trees above 25 om BHD 1f 219 100
trees above 45 om BHD 155 71

(1) epecies which can be sawn

ag without hardmetal sawteeth 45 21

b) with hardmetal sawteeth 135 62
(2) epecies which can be peeled

and sliced 28 13

1/ Diameter at breast height
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3. The performance of wood species im production and trade

In thie etudy considerations of the commercial performance of wood species are
besed on statistical information obtained from nine South American countries in the
Anuszon forest area, These countries are Brazil, Bolivia, Peru, Ecuador, Colombia,
Venezuela, Ouyana, Surinam and Frenoh Guiana. Their production and export statistics
for the period betiween 1371 and 1973 reveal the names of 125 commercial tizbers, but
rather incomplete indications of the quantities exported. The ten moet important tim-
bers of each country are summarized in Table 5, and further specified in Appendices I
to V. The item "unspecified" summarizes wood species whioh are only produced in very
small quantities.

For the purpose of this Btudy the term "commercial” is used for timbers with pro=-
duction or exports exceeding 1000 m3/year. The term "lesser—used" is applied to all
those species which are either not used at all, or only in quantities up to 1000 m3
annually, or exported. Chapter 5 deals specifically with lesser-used species.

One wood species - VIROLA (192-198) - accounted for 24 per cent of the aggregate
saw- and veneer log production and 37 per cent of the total exports in the period from
1971 to 1973, The first ten commercial woode including VIROLA (192-198), CAOBA (175),
CEDRO 248 49), BALSA (122%, ANDIROBA (36,37), SAJO (35?, LOURO INHAMUY (125), SAQUI-
SAQUI (24), BUCALIPTO (88), and GREENHEART (131), accounted for 50 per cent of the saw-
and veneer log production, and €8 per cent of the exports,

The above term "commercial” - particularly when applied to species produced in
quantities above 10 000 m3/yelr - i8 by no means an indication of the potential for in-
dividual species, but an indication of their present and pest position on the market,
However, it seems reassonable to aesume that a particular wood species which has been
exported in quantities above 1000 m3, or even 10 000 m3 per year as sawn an@/or rouné-
wood, should be sufficiently well known to both industry and trade to exclude doubts as
to its future suitability -~ at least for the purposes it has been used for so far.
Koreover, it should be possible ~ provided the parties concerned agree to collaborate -
to derive sufficient experience from the use of quantities above 1000 m3 per year and
to indiocate more clearly what the prospectes for an individual species on a given market
might be. BSuob investigations might, however, become eomewhat complex and difficult
if the exporta of the species concerned are scattered over several receiving countries
and various end-users,

The grouping of "commercial" species into quantities (a) above 10 000 m3/year, and
(v) from 1000 to 10 000 m3/yeur = useful as it may be for the purpose of thie study =-
throws up a further oonsideration related to the "market ceiling" of individual species,
Although realizing the hypothetical nature of market ceilings, which cannot be assessed
in quantitative terms, it is useful to refer to it in this context in order to illust-
rate the slight remervation with regard toc the above grouping. For utility timders the
market ceiling on s given market is much higher than for decorative veneer qualities,
For example, the merket ceiling for SUCUPIRA (72,73) - a reasonably well-known medium
value and decorative wood species — is probably much lower than for PEINEMONO (12-14)
which is a relatively little lmown utility type wood species., Both were produced in
1971-73 in similar quantities.

The exchange of information is of great importance for promoting the market
acceptance of South American tropical woods. Many wood species oocur in all nine coun-
tries, but most species are produced and made use of only in a few. Most of the tim-
bers - 83 per cent - are produced in commercial quantities in only one or two countries
and are lesser-used wood species, or non-existent, in the remaining countries, Not cne
single species is produced in all nine countries, Another interesting aspect is that
most of the oountries involved in this study have different preferences for commercial
timbers, and that the ten most important timbers in each country asoount for 73 to 97
per cent of the total saw- and veneer log production as showm in Table 5.
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These timbers and their local production indiocated in percentage, are as
follows:

Brazilian Amazone, 1972s VIROLA (192, 197,198) - 34 Mogno (CAOBA 175) - 6%, ANDIROBA
TIE) = %%, TOURD INHAMUY (125) - ?g, 6nmo’(4eg - 3¢, ANDIROBA JAREUA (9) - §,’¢,,
MUIRATINGA (134) - 3%, LOURO (123) - 2%, MAPARANJUBA (111,112) - 2%, SUCUPIRA MATA (26)

Bolivia, 1973s Mara (CAOBA 175) - 68%, Laurel (CARANO 162) - 10%, Ochoo (ASSACU 98)
mo (109) - 2%, Sangre de toro (VIROLA 192) - 2%, ALMENDRILLO (180) - 1%,

Peru, 19731 CEDRO (48) - 20%, EUCALIPTO (88) - 18%, ROBLE CORRIENTE (123) - 10%
TORNILLO (50) - 9%, LUPUNA (54) ~ T%, CAOBA (175) - 5%, MOENA (124,126-130) - 4%,
COPAIBA (56-58) - 2%, Alfaro (JACAREUEA 32) - 2%, Roble amarillo (GUAYABO 181,184) - 2%.

Ecuador, 1973s BALSA (122) - 44%, CUANGARE (66-68) - 16%, LAUREL (59) - 10%, FERNAN
mvm’(leeg - 4%, A= (30) -'4#, CEANUL (97) - 4%, CEDRO (48) - 2%, Tangere
(ANDIROBA 36) - 2%, JI0UA (120,121) - 2%, ANIME (64,65,163) - 1%,

Colombia, 19711 VIROLA (192) - 41%, SAJO (35) - 15%, CATIVO (161) - 7%, ABARCO (38)
=2, Uuino ‘I‘m?oro ( ANDIROBA 36; - 3, CEIBA (51) - 3%, Roble (um'rg'na) - 2%,
CABRETTO (17-20) - 2%, SANDE (30) - 2%, PEINENONO (12-14) - 2%.

Venezuela, 1972t SAQUI-SAQUI (24) - 22%, MIJAO (8) - 17%, SAMAN (14;) - 13%, MOREILLO
= T%, APAMATE (178) - 6%, CAOBA (175) - 4%, Jabillo (ASSACU 98) - 4%, CEDRO ROJO
47) - 4%, Pardillo (LAUREL 59) - 4%, CHARO (27,28) - 3%.

Quyana, 1973s OCREENHEART (131) - 50%, Kabukalli (CUPIUBA 92) - 11%, WALLABA (76-79)
= 9%, MORA (115) - 6%, PURPLEEEART (140-145) ~ 5%, KERETI (12{,1305 - 4%, DUKALI (1363
- 4%, Crabwood (ANDIROBA 36,37) ~ 2%, Simarupa (MARUPA 172) - 2%, Tatabu (SUCUPIRA 73

Surinam, 19721 Baboen (VIROLA 195-197) -~ 29%, Krapa (ANDIROBA 36) - 13%, Kopi (CUPIUBA
- 13%, WALLABA (76-79) = 12%, BASRALOKUS 269) - 10%, Bruinheart éACAPU 209) - 5%,
WANA (132) - 4%, PISI (130) - 3%, MANBARKLAX (83-87) - 3%, Oronfolo (MANDIOQUEIRA 164-

170) - 2%.
French Ouiana, 19711 Kouali (QUARUBA 200-208) - 43%, Orignon franc (WANA 132) - 22%,
Toupl (CUFIUEA 92) ~ 11%, Cedrat (CEDRO 48) - 8%, Yayamadou (VIROLA 192-198) - 1%,

Carapa (ANDIROBA 36,37) - 1%, Simarouba (MARUPA 172) - 1%, Angelique (BASRALOKUS 69)
- 1%, Grignon feu (MANDIOQUEIRA 165-170) -~ 1%, Manil (ANANI 176) - 1%,

Of the various species menticoned above, the first three to five timbers in each
oountry are low or medium density woods which represent more than fifty per ocent of
the total saw and veneer log production in the respective ocountries, However, in
Quyana the first five timbers, notably GREENHEART ?131), are high density woods
representing 81 per cent of the saw- and veneer log production of Guyana. This exoep-
tional utilization of high density timbers in the Guyana market throws some light omn
the oomplexity of market acceptance of wood species, and on how resouroes composition
and the resulting supply situation influences end use patterns.

Orouping of wood speoies by timbers of the same family and/or genus is ooccasion-
ally praoticed in South American trade, The most important example of grouping practi-
ces seems to be within the Myristicaceae genera Dialyanthera, Iryanthera, Osteophloem
and Virola. Among a great number of different trade- and vernacular names the most
appropriate name used in the country is indicated below., The reference numbers in
brackets refer to Appendix I. In Brazil, the above-mentioned Myristicaceae are grou-
ped under the names VIROLA (192,197,198) and Usudbarana (135,1120,1157), in Peru under .
Cumala (1§2,197,nzo). In Bouador CUANGARE (66-68) and Chalviande (135,193,196,197,
1120,1157) are applied. In Colombia Cuangare (68,1121) is common, together with Sangre
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de tcro (196,1157) which is also used in Bolivia for Virola sp. (192). 1In Guyana,
Surinam and French Guians only species of Virola aspp. are grouped together uader the
trade names Dalli (195-197), Baboen (195-197) and Yayamadou (192,196,197) respectively.

Tha compilations of Table 6 show that Myristicaceae timbers do not always have
the same use properties, and the existing gaps indicate that in some cases use proper-
ties 8till need to be determined., Similar inoonsistencies and information gaps seem
to exist also in other grouping practices, i,e. Sapoteceae under ABIURANA (114,157-160)
in Brazil, Burseraceae under ANIME (64,65,163) in Zcuador and Lauraceae in nearly all
ocountries concerned. These groups therefore appear to be mocre the result of local
sales practices than of the application of sound technical criteria based on similari-
ty of use properties, Another point which has also caused some uncertainty in both
domestic and export markets is the melling of lesser-used wood species under the name
of 2 similar commercial timber, instead of promoting these lesser-used species with a
view to establishing thelr own market on the merits of their cwn properties.

However, ae long as no more detailed and comprehensive information on the use
properties by wood species is available, grouping practices are likely to be based more
on general appsarance and market customs than on well-defined criteria which must still
be established. In this context it is emphasized that detailed studies should be
carried out to olarify the market potential of species or groups of species, Such de~
tailed information would be needed to support specific preinvestment studies, but in
order to be meaningful, market studies must be complemented by appropriate resourse
data,

Table 6. USE PROPERTIES}/ OF MYRISTICACEAE OF TROPICAL SOUTH AMERICA

Ref.No.

Scientific Name Appendix 1 DENS WORK SHRI FINI STRE DURA
Dialianthera gordonimefolia 66 L A A c c
" gracilipes 67 L c c

" otoba 68 L A c
" parvifolia 1075 M A B A
Iryanthera spp. 1120
" jurueunsis 1121 L A B A B c
Osteophloem platispermum 135 L B ¢
" 8p. 1157 M
Virola sp. 192
" dixonii 193
" kuohakana 194 L B
" melinonii 195 M A B A B c
" sebifera 196 M A B A B c
" surinamensis 197 M A C A B c
" venosa 198 U A A

1/ For explanations of aymbols and abbreviations see Appendix VI

Table 7 shows the position of the 125 commercial timbers and the degree of tneir
sctual acceptance in export markets which is marked by #% when exported quantities ex-
ceeded 10 000 m3 per year, or * when exports regained below 10 000 m} per year (Bee

Appendices III, IV and V for further details),
Table 74 PERFORMANCE OF WOOD SPECIES IN TRADE

A. Commercial timbers - production above 10 000 m3 per years

## CEDRO 48,49 #% VIROLA 192-198
#» BALSA 122 »% CAOBA 175
#» ANDIROBA 36,37 * SANDE 30

8SAJO 35 # PAU AMARELO 89



Table 7

* %

E

contd,

LOURO INHRAMUY
SAQUI-SAQUI
BUCALIPTO
GREENHEART
MIJAQ
ANDIROBA JAREUA
MUIRATINGA
ASSACU
CUANGARE
CATIVO

LAUREL

CEIBA

SAMAN

CUPIUBA

LOURO

ROBLE CORRIENTE
TORNILLO
MAPARANJUBA
APANATE
JACAREUBA
SUCUPIRA MATA
ABARCO
LUPUNA
CEREJEIRA
NATO

WANA

MORA

134

98
66-68
161

59

51

147

92

123
123

50
111,112
178
31-34
26

a8

54
7,110
116,117
132
115
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L 24

B, Commercial timbers — production between 1000

L 3% 2% I

JIGUA
KERETI
ULCUMANO
ENCENILLO
PARICARANA (L)
PERILLO BLANCO
CAMORUCO
SERINGA

ANIME

SANGRE DE GALLINA

SEBO
MARDIOQUEIRA
ARARACANGA
MOROTOTO
AMARILLO
CHAQUIRO
CHAGUACA
ANANI
MORADILLO
HIGUERON
CONGONA

SAJO (M)
DIABLO FUERTE
MONDEY

PAU MARFIM
LOURO AMARELO
MUIRACATIARA
TATAJURA

120,121
127,130
156

210

148

94

173

93
64,65,163
199

135
163-170
15,16
70

119

155

191

176

109
90,91
29

52
154
82
1
10
21
22

»

MOREILLO
CARANO
QUARUBA
WALLABA
GUAYABO
COURBARIL
CARRETTO
ANGELIM
MARUPA
PIQUIA
CHARO
COPAIRBA
PURPLEHEART
FREIJO VERMELHO
ACAPU
SUCUPIRA
PEINEMONO
PAU D'ARCO
FERNAN SANCHEZ
MOENA
CHANUL
CEDRO ROJO
MACACAUBA
BASRALOKUS
DUKALI

VARA PIEDRA

and 10 000 m3 per

ANGELIM PEDRA
CUMARU

SUCUPIRA AMARELA

CATAUBA
UMIRI

JUTAT

CAROBA

ITAUBA
ANGELIM RAJADO
ABIURANA
ITAUBARANA
TACHI PRETO
TANIBOUCA
FAVEIERA
TAURONIRO
PISI
MANBARKLAK
COPAL
ISHPINGO
NOGAL
ALMENDRILLO
BAROMALLY
PERILLO WBGRO
MANNIBALLI

80

63,162
200-208
76=19
181,182,184
99

17-20
101-103

172

124,128-130
917

47
150-153
69

136
42-44

years

71

74

15

81

96

100

104

113

146
114,157-160
174

179

183
137-139,190

95
83-87
187

6,7
105,106
180

45,46
61

118
171
108
149
185,186



Table 7: contd.

CASTANHA PARA
PARICARANA (H)
PIQUIARANA
AMOBIRA

23
25
39,40
53
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* HATARI 3-5
DRAGO 62
» SILVERBALLI 11,107

ANGELIM AMARQOSO 189
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4. Evaluation of use properties and commeroial acceptance

The desncription of properties in the specimlized literature is sometimes incom-
plete and ‘ata are often incomparable., Under these circumstances it is rather diffi-
oult to conduct a detailed analyeis of wood properties, which ie aimed at comparabili-
ty. However, a certain degree of comparability can be achieved by establishing groups
of properties and by using a simple classification system. This approach still im-
pliea that the specialized literature needs to be reviewed and scrutinized ocarefully,
only the results are presented in a summary fashion. Appendix Il summariges use pro-
perties for 210 commercial and 263 lemser-used species for which a simple use clasei-
fication into A - good, B - medium, and C - bad is used, The 210 commercial wood
species as is apparent frow Appendix III, are partly grouped, and result in 125'commer~
cial timbera".

The following appraisal of commercial acceptance of these commercial timbers em-
ploys data extracted from Appendises 1I to VI on use properties, wood values, and
indications on production and trade. The appraisal is based on density grouping
becaupe of the general significance of density for the uses of wood. However, there
are a few problems: the two genera (62) Croton spp. - DRAGO - and (88) Eucalyptus spp.
- EUCALIPTO - could not be grouped within this pattern due to the great density varia-
tion among the various species of the respective genus, Another problem arises when
classifying use properties beocause of the ooneiderably high number of commercial
species for which no, or very little basic technioal information is available. More~
over there are 18 timbers which are not yet botanically specified. Accordingly only
89 commercial wood species - less than one-=half - have complete records on all use
properties and only these species could be fully evaluated,

The analysis of the 125 commercial timbers revealed that the following gaps exist

for the respective use propertiest .
Density t for 2 commercial timbers
Workability H for 19 " "
Shrinkage s for 36 " "
Finishing H for 25 " "
Strength s for 43 " "
Durability 1 for 22 " "
Logform 1 for 15 " "

From this ennumeration it is apparent that the greatest gap in information ocours
for strength and shrinkage properties, with 35 per cent and 29 per cent respectively,
followed by finishing (20 per cent), durability (18 per cent), workability (15 per
oent) and log form (12 per cent). The information on density is fairly complete. Of
course, for some of the more frequently occurring wood species, in partioular, it
seems advisable to study density in relation to provenances, and possibly to sites.

In some cases it might be necemsary to study variations of density within individual
trees for determining the technical suitahility of difficult species.

The low density wood species acoounted in 1971/73 for 14 psr cent of the total
saw~ and veneer log production and 4 per cent of log exports, including the roundwood
equivalent of sawnwood exports. The species generally show good workability and
finishing properties, good to medium log form and shrinkage properties, medium to low
strength properties and low durability, However, it should be noted that the dura-
bility of most of the low density timbers can easily be improved through preservation
with the exception of CEDRO ROJO (47) whioh ocould not be treated by means of the
diffusion process and with creosote, according to test results so far available.

Most light species are utility woods for peeled and occasionally sliced veneer
production and fetoh low to medium prices. Degrade logs are sawn and only obtain low
prices, BALSA (122) which acocounts for 3.5 per oent of 1971/73 production and exports
ies the lightest commercial timber and is traditicnally used for insulation, patterns
and toys. It became popular during the first World War, and large quantities have bdeen
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Teble 8, LOW DENSITY WOOD SPECIES (up to 0.5 g/cm3) 2
Percentage in 1971/73
Wood Exports
Ref. Value Production Logs and
Pilot neme No, WORK SHRI FINI STRE DURA LOGF S PV Logs Sawnwood
BALSA 122 B ):] B C C A 222 3.5 3.5
SAJO 35 ¥ | A A c c B 11~ 2.6 -
MIJAO 8 A A A c B A 11- 1.5 -
ASSACU 98 A A A B B A 112 1.3 0.1
CUANGARE 6668 A ¢ ¢ ¥ | 23~ 1.2 0.3
CEIBA 51 A B A Y C A 11- 1,0 0.1
LUPUNA 54 A A C A 11~ 0.7 -
MARUPA 172 A B A B C A 11- 0.4 0.1
FREIJO VERMELEO 60 A A A B ¥ | 2313 0.4 0.1
PEINEMONO 12-14 A C B 1-- 0.3 -
CEDRO ROJO 47 B B B B 22~ 0.3 -
FARICARARNA 148 A A c B 12~ 0.1 -
CAMOURUCO 173 1 - - 0.1 -
SERINGA 93 A A C A 11- 0.1 ..
SBBO 135 B C & 1~ 0.1 -
HIGQUERON 90,91 4 A C A l-- 0.1 -
CAROBA 104 A B A c C A 11- oo 1/ -
CUPAL 187 A l-- o -
HATARI 305 A B A B B B 11 = o .
Evaluation of properties for above wood species!
Good Medium Bad No
A B C indications
Workability 13 T = b}
Shrinkage 7 7 1 4
Finishing 11 1 - 7
Strength - 4 3 9
Durability - 5 11 3
Log form 12 5 - 2

1/ Below 0.1 per cent or exact figures not available
%2/ For deteils see Appendix III

consumed since then in the manuracture of lifebuoys and rafts. SAJO(35) and ASSACU(98)
to some extent resemble the two most important tropical timbers of Africa, Okoume and
Obeche respectively, and have been used for box board and plywood manufacturs, furni-
ture, moulding and carpentry, MIJAO (8), is suitable for veneer, inexpensive furni-
ture, general oarpentry and light constructions, but the mosti important product of
this species is the Cashew nut and therefore it is protected from exploitation in
Grazil, CUANGARE (66-68) and FREIJO VERMELMO (60) furnish the more valuable veneers
of the low deneity wood species and furthermore are utiliged locally to & limited
extent for boxes and interior construction, CEIBA (51) and MARUPA (172) although
fairly well known tropical timbers for core veneer, boxes and other low grade uses,
were exported only in small quantities, The remaining timbers LUPUNA (54), CEDRO ROJO
(47), PARICARANA (148), SERINGA (93), CAROBA (104), and HAIARI (3-5) have been used
elmost exclusively locally for low cost veneer and plywood manufacture and together
with PEINEMONO 912-14), CAMORUCO (173), SEBO (135), HIGUERON (90,91) and COPAL (187)
as low cost sawnwood for general utility purposes.

It should be noted that for CAMORUCO and COPAL very little, if any, information
is savailadble with regard to use properties,
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Table 9. MEDIUM DENSITY WOOD SPECIES (0.5 to 0.65 &/om3)
Percentage in 1971/73"

Wood Exports
Ref, Valus Production Logs and
Pilot name No, WORK SHRI FINI STRE DURA LOGF S PV Eggc Sawnwood
VIROLA 192-198 A ) /'y B C 4 12- 24.0 37.0
CAOBA 175 A A A B B A 1/223 6.0 18.0
CEDEO 48,49 A A A B B A 223 3.8 2.2
ANDIROBA 36,37 4 B A A B A 11 - 3.2 6.4
LOURO INHAMUY 125 A A A l1-- 2.2 -
SAQUI-SAQUI 24 A B A B B A 11~ 1,8 -
CATIVO 161 A C A B C A 112 1,2 -
LAUREL 59 A B A B A A 222 1.1 .o
SAMAN 147 A A A A A 11- 1.0 -
LOURO 123 A B A B B A 1-- 1.0 0.1
ROBLE CORRIENTE 123 A B A B B A l-- 0.9 -
APAMATE 178 A B i B B Bl/2 -2 0.9 -
JACAREUBA . 31-34 4 B A B B A 112 0.8 -
SANDE 30 A B A c c B 11- 0.7 .
MOREILLO 80 A c B B A 11 - 0.6 -
CABRAYO 63,162 A B A A C A 11 - 0.5 -
QUARUBA 200-208 A c 4 B B 4 11- 0.5 0.1
PAU D'ARCO 177 l1-- 0.3 0.1
FERNANSANCHRZ 188 A A A v B 1a- 0.3 -
MOENA  124,128-130 A B A c B A l1-- 0.3 -
CEREJEIRA 7,110 11 - 0.2 0.1
WANA 132 A B A B A A l1--a- 0.2 0.6
DUKALI 136 A A cC A 1 -- 0,2 0.4
JIGUA 120,121 l-- 0.1 -
ULCUMARO 156 11- 0.1 -
ENCENILLO 210 A A B B 1la-- 0.1 -
PERILLO BLARCO 94 A C A B C A l1-- 0.1 -
ANTME 64,65,163 A B A B C A 11 - 0.1 -
MOROTOT0 70 A B A c C A 111 0.1 -
AMARILLO 119 A B A B B B 1--=- 0.1 -
CEAQUIRO 155 A B A A c B 1-- 0.1 -
SAJO 52 A B A B A B 1-- 0.1 -
DIABLO FURRTE 154 11- . -
MONDEY 82 A A B B 1-- . -
FAVEBIRA 137-139,190 A B A B C A l1-- . -
PISI 126-130,133 A B A c B A 1~ - .. .o
ISEPINGO 6,7 A B A B B 11- . -
NOGAL 105,106 A B A B A A 122 . s
BAROMALLI 45,46 A C 4 B C A 11 - .o .
PERILLO NEGRO 61 A B 4 A C A l1-- . -

Evaluation of properties for above wood speciess

Good Medjium Bad No

A B C indications
Workability 35 - - 5
Shrinkage 4 22 5 9
Finishing 34 - - 6
Strength 4 20 4 12
Durability 5 16 13 6
Log form 26 9 - 5

1/ For details see Appendix III



-19 -

The medium density wood species as shown in Table § accounted in 1971/73 for 53
per cent and 65 per cent of the total saw- and veneer log production and exports res~
pectively; they show particularly good workability and finiehing properties and gener-
ally have a good log form and medium shrinkage, strength and durability properties,
This group comprises the most Tmportent commercial timbers of the region.

VIROLA (192-198) - a traditional commercial timber — accounted for 24 per cent
of the total production and 37 per cent of the exports., It is very suitable for veneer
and plywood manufecture and is generally used for these purposes, but also for cases,
cheap furniture, matches, etc. CAOBA (175) and CEDRO (48,49) are the classic timbers
of Latin Americe and could be ueed wherever attraotive and dimensionally stable wood is
required. The more important applications for CAOBA are for house and office furniture,
erchitectural woodwork and panelling, cabinets, models and foundry patterns, boate and
ships, soculpture, turning, carving and decorative veneers whereas CEDRC is recommended
for cabinets, patterns, musical instruments, boats, decorative veneer and millwork,
ANDIROBA (36,37) or Cratwood, ie in demand for general construction and carpentry,
housebuilding, panelling, fleooring, furniture and cabinet making,

These four timbers - VIRCLA, CAOBA, CEDRO, ANDIROBA - cover 99 per cent of the
exports of the medium density timbers or 64 per cent of the totsl exports. The remain-
ing 36 medium density timbers have sc far only been accepted by the local markets.
LOURO (123), QUARUBA(200-208), PAU D'ARCO (177), CEREJEIRA (7,110), WANA (132), and
DUKALI (1365 were exported in small quantities, These general utility timbere are used
as sawnwood for interior construction and general manufacturing, QUARUBA and CEREJEIRA
have already been peeled satisfactorily.

Of the local tinmbers, without any reported exports, the following species, CATIVO
(161), LAUREL (59), JACAREUBA (31-34), and NOGAL (105,106) are suitable for decorative
veneer production, SAQUI-SAGUI (24), SANAN (147), SANDE (30), MOREILLC (80), CARARO
(63,162), ULCUMANO (156), ANIME (64,65,163), MOROTOTC (70), DIABLO FUERTE (154),
ISHPINGO (6,7), BAROMALLI (45,46), are used for veneer manufacture, but also as sawn-
wood together with LOURO INHAMUY (125), ROBLE CORRIENTE (123), APAMATE (178), FERNAN-
SANCHEZ (188), MOENA (124,128-130), JIGUA (120,121), ENCENILLO (210), PERILLO BLANCO
(94), AMARILLO (119), CHAQUIRO (155), SAJO (525, MONDEY (82), FAVEIRA (137-139,190),
PISI (126-130,133), and PERILLO NEGRO (61) known as medium-heavy utility timbers. With
regard to use properties, no or only slight information is available for PAU D'ARCO
(177), JIGUA (120,121), ULCUMANO (156), DIABLC FUERTE (154), and CEREJEIRA (7,110).

The medium denmity wood species, aB well as the low density species, are the pre-
ferred timbers for veneer and plywood manufacture and fetch low to medium prices. The
value of saw- or peeler quality species mentioned in this group does not exceed class
2-medium. This is also valid for the sliced veneer category where only CACBA (175) and

8,49) fetch class 3-intermediate price levels (Appendix VI).

The upper density wood speoies ae shown in Table 10 accounted for 7 per ocent of
the 1971/73 total saw- and veneer log production and thus only one-eighth of the quanti-
ty of the medium density species, Their average properties seem to be superior to those
of the medium density group, as wood speciem with good to medium properties prevail,
Workability is somewhat below average, but most species show good finishing and strength
properties, good log form, good to medium durability and medium shrinkage properties,

ANDIROBA JAREUA (9), ABARCO (38), COPAIBA (55-58), and BASRALOKUS (69), are suit-
able for a variety of purposes which either capitalize on the woods' attractive appear-
ance which lead them to decorative sliced veneer production, or on their strength and
durability which suit them for heavy, marine and bridge consiruction, house-framing and
exterior siding, furniture and cabinet work, parquet flooring stc. CASTANHA PARA ?23)
also furnishes both good joinery timber and decorative sliced veneer and is known as
one of the largeat trees of northern South America., It is of prime importance economic-
ally in the Amazon region, though ite main value im not in its timber, but in its seeds,
the Brazil nuts. MUIRATINGA (134) is exolusively used for plywood manufacture. PAU
AMARELO (89), a very attractive timber, is used for decorative work, generally as sawn-
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Laple 1V, VIPrLn VLNRLLIL aTVVl LQrLvioo e © TO VOV om
: ? 8783 Percentage in 71/3
Wood Pro- Exports
Ref. Value duction Loge and
Filot name No. WORK SHRI FINI STRE DURA LOGF S PV Logs Sawnwood
ANDIROBA JAREUA S B A A B 1«2 1.5 2.4
MUIRATINGA 134 B 4 -1 - 1.4 .o
TURNILLO 50 A A B A l - 0.9 -
ABARCO 38 A B A A A A la-2 0.7 -
PAU AMARELO 89 B A B A 2 - - 0.6 0.1
CHARO 27,28 A B A A c 4 11 - 0.4 -
COPAIBA 55=58 B B 4 B A A 1l -2 0.4 oo
BASRALOCKUS 69 4 B i B 4 4 l-2 0.2 0,6
KERETI 127,130 A B A B B A l = - 0.1 -
SANGRE DE GALLINA 199 11~ 0.1 -
MANDIOQUEIRA 164-170 B B A B B 4 11 - c.1l 0.1
CONGONA 29 l = = 0.1 -
LOURO ‘.MARELO 10 1 - - *0 o.l
AMOEIRA 53 B 4 4 4 A 4 l = = . -
ITAUBA 113 A B A A A l11 =~ . -
TACHI PRETO 179 A 11 - .o .o
HUBUBALLI 108 B B A A B A l = - .o .o

Evaluation of properties for above wood species:

Oood Medium Bad Ko
A B C 4indiocations

Workability 10 7 - 4
Shrinkage 2 10 - 9
Finishing 14 - - 7T
Strength 7 4 - 10
Durability 7 7 1 6
Log form 15 1 - 5

wood, Of the remaining wood species CHARO (27,28), SANGRE DE GALLINA (199), MANDIO-
QUEIRA (164~170), ANANI (176), TATAJUBA (22), ITAUBA (113), and TACHEI PRETO (179) are
suitable and occasionally used for peeled veneer and plywood manufacture, together
with TCRNILLO (50), KERETI (127,130), CONGONA (29), LOURO AMARELO (10), AMOEIRA (53),
HUBUBALLI (108), and ANGELIM AMARGOSO (189) used as general-purpose timbers.

With regard to the use properties of MUIRATINGA (134), SANGRE DE GALLINA (199),
CONGONA (29), LOURO AMARELO (10), TACEI PRETO (179), and ANOELIM AMARGOSO (189), no or
only ligtle information is available.

The value of the upper denaity wood species on the average is the same of the
previous categories, However, it should be noted that because of their greater weight,
trangport costs also inorease. Rising transport costs become an increasingly impor-
tant economic oriteria for market acceptance, particularly for utility qualities.

Such disadvantages might bs partially offset by exporting heavy timbers in the
form of sawnwood, and this is what actually happens in general with the heavier timbers
Moreover, heavy timbers used for specific purposes such as OGREENHEART (131) are often
cut into pre-ordered dimensions which allows the timber to de more directly and
immediately applied by the consumer.

Transport costs are less critiocal for high value woods, EHere effortis are more
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concerned with maintaining the optimum value of wood until i1t can be utilized to its
best advantage, Thie is common practice for many high quality woods - tropical and
temperate - such as Black Walnut from the USA, and Sen from Japan, But in the tropi-
cal timber trade of South America there hae B0 far been very little demand for the
higher valued woods, More recently, exports of Letterwood (1037) from Guyana, have
been reported,.

Table 11. HIGH DENSITY WOOD SPECIES (0.8 g/cm3 and up)
Percentage in '71/3

Woed  Pro- Exports

Ref. Value duotion Logs and

Pilot name Yo, WORK SHERI FINI STRE DURA LOGF S P V Logs Sawnwood
CREENHEART 131 B B A A A A l-2 1.7 1.5
CUPIUBA 92 A B A A A A l -2 1,0 0.4
MAPARANJUBA 111,112 A C A A A 2 == 0.9 0.9
SUCUPIRA MATA 26 o B B A A A 2 -1 0.7 -
WALLABA 16=19 B B B A A A l = = 0.5 0.7
GUAYABO 181,182,184 B o A A A A l-13 0.5 .e
COURBARIL 99 B B A A A A l -2 0.4 1.1
CARRETTO 17-20 B B A A B B l -~ 0.4 -
ANGELIH 101-103 c ‘ A 2 - - 004 ae
PIQUIA 41 A A A l - - 0.4 0.1
PURPLEHEART 140-145 B B A A A A 2-3 0.4 0.1
ACAPU 209 B B A A A A PR 0.4 .
SUCUPIRA 72,13 B B A A A B 2=23 0.3 C.1
CHANUL 97 B B A A A A l == 0.3 -
MACACAUEA 150-153 B B A A A B 3 -3 0.3 0.1
NATO 116,117 A 4 A l-2 0.2 -
MURA 115 B B A A A A l-2 0.2 0.1
VARA PIEDRA 42,44 B B A A B B 1-== 0.2 -
ARARACANGA 15,16 B B A A 4 A l = = 0.1 0.1
CEAGUACA 191 A A A B l -- 0.1 -
MCRADILLO 109 A A A B le= 0.1 -
P‘U HARFIH 1 B ‘ A B B 1 - 2 e )
MUTRACATIARA 21 4 B A A A A 2/3-13 . .o
PIQUIARANA 39,40 B c A A A A l - oo -
ANGELIM PEDRA 71 c A A A 2= = . 0.1
CUMARU 14 C B A A A A l = = .o -
SUCUPIRA AMARELA 75 B C A A A A 2-3 . -
CATAUBA 81 c B 1la-- .o -
UIT_IRI 96 1 - (] -
JU’I‘A.I 100 2 - 2 s e o0
ANGELIM RAJADO 146 c B A B A A 2 - - .o -
ABIURANA 114,157-160 B B A A B A l-- .o 0.1
ITAUBARANA 174 B A A B 1« .e -
TANIBOUCA 183 1 - - o -
TAURONIHO 95 B B A A A A l == .o ..
MANBARKLAX 83-87 c B B A A B 1 -- . .o
ALMENDRILLO 180 C A A A B 1=~ . .o
MANNIBALLI 118 B A A l-- o .o
DUKURIA 171 A c A A A B 1l ==~ .e -
PARCOURI 149 A C A A A A 2~ - . .o
SALI ’ 185,186 A B A A A B 1 - - e as
SILVERBALLI 11,107 ¢ B A A A B 1--=- .o 0.1
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Table 1l1. contd.

Evaluation of properties for above wood species:

Good Medium Bad No
A B o indications

Workability 9 20 9 5
Shrinkage - 22 7 14
Finishing 34 4 - 5
Strength 30 1 - 12
Durability 32 4 - 7
Log form 26 14 - 3

The high density wood species acoounted for 10 per cent in the aggregate produc-
tion of saw- and veneer loge in 1971/73 and 5 per cent of tae total exports. These
timbers are generally used for special purposes and/or heavy construotion.

GREENHEART (131) from Guyana - in competition with BASRALOKUS (69) from Surinam
and AZOBE from West and Central Africa - due to its resistance to Teredo and marine
borers and good strength properties, has a oontinuous market in marine construction,
and because of its fire resistance is the building timber preferred locally for fram-
ing, cladding and flooring, CUPIUBA (92) is an exoellent all-round purpose timber
for general and heavy conetruction, freming members, furniture, panelling etc, Freshly
out, it has a foetid odour which disappears on drying. Many of the high densaity
timbers such as GREENHEART (131), CUPIUBA (92), SUCUPIRA MATA (26), GUAYABO (181,182,
184), COURBARIL (99), PURPLE HEART (140-145), SUCUPIRA (72,73), MACACAUBA 5150—153),
NATO (116,117), MORA (115), PAU MARFIM (1), MUIRACATIABA (21), PARICARANA (25),
SUCUPIRA AMARELA (75), and JUTAI (100) are suitable for decorative veneer manufacture
and fetoh medium to intermediate prices, MAPARANJUBA (111,112), ANGELIM (101,103),
ACAPU (209), ANGELIM PEDRA (71), ANGELIM RAJADO (146), and PARCOURI (149) are suit-
able for internal and external jolnery being highly resietant and of medium cost., One
of the remaining high density timbers whioch fetch a rather low price is WALLABA (76-
79) which has excellent properties for transmission polee, flagstaffs etc., and is
particularly used for these purposes, All these timbers, with the exception of
CARRETTO (17-20), VARA PIEDRA (42,44), PAU MARFIM (1), and ABIURANA (114,157-160),
are suitadble for railway sleepers because of their good durability and strength
properties,

With regard to the use properties of CATAUBA (81), UMIRI (96), JUTAI (100), and
TANIBOUCA (183) no, or only slight information is available.

A oomparison between the property evaluation tadbles of light to high density wood
species reveals a completely adverse pioture with regard to workadility and shrinkage
properties on the one hand, and strength and durability properties on the other. Some
aspects of this property "switch" between light and heavy woods are based on scienti-
fically established property~density correlations., Strength properties in partioular
are often oclosely related to density. The key role which density or specifio weight
plays in market acceptance is emphasized by the fact that out of a total number of 210
commercial wood species the 102 low and medium density wood species acoounted for 67
per ocent of the total saw- and veneer log production, and for 69 per oent of total
exports, whereas the 108 upper and high density wood species only accounted for 17 and
8 per cent of saw- and veneer log produotion and exports respectively, In this con-
text it should be noted that a considerable portion of the reported exports of South
Ameriocan tropical woods has not been specified by wood species, i.e. §2 per cent of
thodsaw- and veneer log exports, and 23 per cent of sawnwood exports, were unspeoci-
fied.
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5. The problem of lesser-used wood species

There is hardly any subject related to tropical forestry which has found such wide
spread interest in recent years as lesser-used wood species. Yet very little informa-
tion clarifying the magnitude of the problem has become available. The management of
heterogeneous tropical rain foreste invelves intricate and complex iosues, many of
which are related to marketing, The presence of many wood species with different and
widely varying properties and cheracteristics poses stubborn problems impeding the full
utilization and better managenent of these forests.,

In the course of time various terms have been employed to characterize insuffic-
iently used wood epeclies such as secondary species, lesser-known wood species, weed
species, little-used species, etc, None of these termes is associated with an exact
deacription of the circumstances which make a particular species leseer-known, little
used or secondary. There are several reasons which make it difficult to arrive at
plausible and generally valid definitions, for instance, it may happen that a particu-
lar species is little used in one country and fully commercialized in another. Also,
in sowe countries statistics on wood species are insufficiently covered, mainly because
of insufficient attention given to collecting production trade and consumption data,

The consequence of applying the term "lesser-used" or "lesser-known" is the impli-~
cation to make Bpecies better known to the forester, the manufacturer and the user.
This inplies that basic knowledge must be available to support action which is taken to
promote better knowledge, with the ultimate aim to obtain better market acceptance. An
essential prerequisite for prosotional action ies the provision of basic knowledge on
the qualitative as well as the quantitative or supply aspects of individual and/or
groups ol species. On the other hand, basic knowledge on wood species should be suffi-
ciently comprehensive to allow conclusions a8 tc whether promotional action is worth-

while.

In Chapter 3 it was suggested to apply the term "lesser-used" wood species in all
cases where log production has been below 1000 m3 per annum. Furthermore, all those
Bpecies were sarmarked as '"lesser-used" species - at least preliminarily - whioh have
been identified a8 having commercial potential.

The second part of Appendix II, entitled "Use Properties of South American Tropi-
cal Wood Species ~ B. Lesser-used Species" presents the results of detailed investiga-
tions aimed at narrowing down the problem and specifically at sassessing the number of
species in the "lesser-used" category, i.e., to identify those species which are
either used in small quantities or not at all, but which -~ at least preliminarily -
qualify for use in the form of sawnwood, veneer and plywood. The total number so far
identified in Appendix II.B amounts to 263. For their selection the following criteria
were applied either individually or in combinationi

a) wood species which are reported to be produced in quantities below 1000 m3
during the year of referencej

b) wood species which are botanically related to already commercialized
wood species;

o) wood epecies with log form and diameter (LOGF) not below medium (v);
d) average of all use properties not below medium (B).

Selection of lesser-used epecies is based on 30 publications as mentioned in the
bibliography, Appendix VIII. From the relatively ample literature available it is
assumed that the number of really unknown wood species which would qualify for inclu-
eion in the "lesmer-used” category must be relatively small., It can be seen from
Appendix II, that indications on use properties are not always available in sufficient
detail to allow classification into either A, B or C corresponding to the three classes
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of average use properties as explained in Appendix VI:s Explanation of Symbols, Abbrevi-
ations and Methods Used,

The classification into A, B and C is an essential basis for the comparison of use
properties between the various categories of wood referred to in this study. It also
allows - with the reservations made in Chapter 4 - for the comparison of use properties
between lesser-used and commercial species, as shown in Table 12,

It is very interesting to see from Table 12 that there are only a few substantial
differences in use properties between commercial and lesser-used species, There is
first the increase of C in the DURAbility category of Section I which indicates that
72 per cent of the lesser-used species are of low durability, against 45 per cent in
the commercial species category. Since percentages are high in both relative and abso-
lute terms, the need for introducing and maintaining the application of suitable wood
preservation methods must again be emphasized, particularly for low and medium density
species, Secondly, shrinkage properties are scmewhat better for commercial species.

In the upper and high density species category problems of durability are less accentu-
ated, but those of shrinkage and form stability are moving into the foreground indica-
ting the need to pay attention to proper seasoning. Surprisingly, workability and
finishing properties of lesser-used species prove to be almost equal, or sometimes even
better, than those of the commercial species.

1/ 1
Table 12. COKPARISON OF USE-PROPERTISS BETWEEN 211 LESSER-USED AND 177
T COMMERCIAL SOUTH AMERICAN TROPICAL WOOD SPECIES

I. Low and medium density species

81 Commercial Species 81 Lesser-used Species

A B c 4 B c

7. in per cent .. T.in per oent .o
¥ORK 92 8 - 90 10 -
SHRI 19 59 22 4 78 18
FINI 98 2 - 97 3 -
STRE 8 63 29 9 63 22
DURA 10 45 45 7 21 72
LOGF T2 28 - 49 51 -

II, Upper and high density species

91 Commercial Species 130 Lesser-used Species

A B o A B C

7. in per oent™., T.in per cent .o
WORK 35 41 18 53 31 10
SHRI 4 78 18 3 61 36
RINI 92 8 - 100 - -
STRE 91 9 - 88 12 -
DURA 16 a2 2 54 38 8
LOGR 67 33 - 50 50 -

1/ The figures do not add up with the total number of species contained in Appendix II
— a8 those species with information gape on properties had to be omitted.

Note: For explanations of symbols and abbreviations please see Appendix VI,

For all species in the lesser-used species category one factor appears to be of
particular significance, namely the characteristics summarized under LUGF - log form
and size., As mentioned before, all species with LOGF - grade C have been eliminated
from the active list of lesser-used species ocontained in Appendix 1I.B, and conse-
quently only those species with A - good and B -~ medium log form are inoluded in the
list, Table 12 reveals that the percentages of good log form (A) change drastically
in the low and medium density category from 72 per cent to 49 per cent, and in the
upper and high density from 67 per oent to 50 per cent. It is thus obvious that LOGF
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- characteristics play a decieive role at present in the market acceptance of tropical
woods, This fact is probably related to the higher requirements of the export trade,

as for domestic industrial use and processing log form and size requirements are gen-

erally less stringent.

Another interesting feature emerges from Table 12 in that the total numter of
species contained in the upper and high density group with 91 and 130 species is con-
siderably larger than the species in the low and medium density group which are norm-
ally finding better market acceptance (see Chapter 4). The above 211 lesser-used
species fall under the following density groups:

- 33
- 48
- 49
- 81

mo g

It follows that any promotional effort in favour of lesser-used species must aim at
overcoming the technical problems which are related to using heavier woods.

In this context, and in addition to what has been menticned above on the prepara-
tion and conduct of promotional efforts it is emphasized again that use properties of
the respective species need to be studied in depth before starting action. It is not
the purpose of this study to provide detailed guidelines for the promotion of lesser-
used species. However, it is obvious that the study itself provides & useful basis
for planning action in this field which would suit individuel conditions,

The data on use properties of lesser-used species as can be seen from Appendix II,
pagee 5 to 9, are not always complete. In many cases information even of & purely
empirical nature is not available, and quite often property tests have not been carried
out. On the other hand, generally speaking, ample results from research and testing
work have been widely published in mary languages, not only for commercial woods but
aleo for many lesser-uped species, One of the purposes of the present study is to
provide, through Appendix II, indications on which species require further investiga-
tions and which gaps need to he filled. An analysis of the 263 lesser-used woond
sepecies revealed the lack of use property information, as follows!

Density 52 wood speoies
Workability 98 " "
Shrinkage 120

Finishing 141 ¢

Strength 136 "
Durability 93 "

Log form 76 "

Finishing - 54 per cent, strength - 52 per cent, and shrinkage - 46 per cent, show the
greatest lack of information followed by workability (37 per cent), durability (35 per
cent), log form (23 per cent) and density (20 per cent). In this context it should
also be noted that 41 lesser-used wood speocies, or 16 per cent, have not yet been
botaniocally specified. (See Appendix I, e.g. Ref.Nos. ,27,31,82,123 etc,

Earlier in this ochapter reference was made to the fact that it may happen that a
particular species is little used in one country and fully commercialized in another.
in this respect Appendices I to V allow an exact definition and it is suggested that
in Tropical South American countries, those concerned with using or promoting the use
of wood speciee, find out first in which other countries the wood species occur
(Appendix I), and then look up the production and trade tables of Appendices III, IV,
and V in order to find out in which order of magnitude the species is produced and
marketed in other countries, Appendix II on wood properties, together with Appendix
VIII on Bibliography, allow them to obtain a pioture of the properties and uses of the
species conocerned which could be further amplified by obtaining supplementary informa-
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tion from countries where the species is produced and used in commercial quantities,

The FAO Committee on Forest Development in the Tropics, at its Third Session,
agreed that the experience gained in establishing or improving classifiocation by wood
properties and in marketing systems could be expected to complement each other and be
used in the development of a market strategy for the promotion of lesser-used epecies,
Two major complementary lines of action emerge, OUne centres on establishing common
uses for utility timbers with similar propertieas, the other on optimizing the values
of wood epacies with assumed higher quality potential., In order to support action at
the national and international level the Committee recommended that "FAO, in conjunc-
tion with IUFRO, and in collaboration with other specialized institutions should
eatablish internationally comparable standards for the use properties of lesser-used

species",

The first step in this direction has already been made and consiets of the eatabd~
lishment of active lists on use properties of A, Commercial, and B, lesser-used spec-
ies, a8 contained in Appendix II, The A-B-C claseification system used therein rep-
resents a firat approach to the problem of establishing oomparability between the
various items. It fulfills this purpose within the framework and objectives of the
present study. Further steps in pursuing the above recommendation are based on the
"Checklist on Properties and Characteristics for the Evaluation of Lesser-used Wood
Species'", contained in Appendix VII of the present study.
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6. Possibilities for expanding the marketable wood base

The present study has so far been essentially geared towards analysing and evalu-
ating use property characteristics and market acceptance of commercial and lesser-used
wood species, The results allow us to draw conclusions and to bring into focus possi-
bilities for the expanded marketing and use of South American tropical wood and wood
products,

Before doing so it seems appropriate to review briefly the main features of re-
source potential and market prospects including actual trends in industry and trade
development as they are generally known or anticipated:

(a) medium and long-term demand for tropical forest products is expected to
expand further, both overseas and locally; rising domestic requirements
and local processing will improve the diversification of products and
widen the Bcope of wood utilization;

(b) resources of commercial woods are dwindling and increasing efforts are
needed to introduce lesser-used wood Bpecies, and to intensify regenera-
tionj

(c) wood supply requirements for individual mills tend to increase; this
trend is Bupported by the crientaticn towards horizontal and/or vertical
integration in wood proceseing;

(d) more uniform qualities and better quality control are required, particu-
larly for serial and mass-manufacture of consumer goods such as furniture,
prefadb windows, wall panels; increased trade in processed products implies
the harmonization of respective grading rules and standards;

(e) improved transport economics call for larger ships and more mechanized
bandling, whicb in turn influence sizes of loads and parcels, and the
kind and type of packaging, but also facilitates shipping of processed
products,

The above points suggest that changes in industry and market requirements have a
particularly vigorous impact on the supply pattern of tropical woods. Of course, this
applies to all - not only tropicsl - wood supplies since requirements for quantity
and quality have been changing and are also expected to change in future. But there
is also the fact that foresis are a renewable resource and changes in wood requirements
are increasingly recognized as being a principal parameter for decision-making in
tropical forest management.

The following two tabdles, 13 and 14, throw into relief recent utilization patterns
for South American tropical wood., Table 13 assespes the quantities and percentages of
wood processed locally and overseas into sawnwood, veneer and plywood as followst

Table 13, PROCESSING OF SAW- AND VENEER LUGS REMOVED FROM SOUTH ANMERICAN
TROPICAL FORESTS (estimate based on 1971/73 production data, roundwood

equivalents)
Sawmwood  Veneer Plywood Total

1000 m3 % 1000 m3 % 1000 m3 % 1000 m3} %

Domestic processing:

Local consumption 4 050 59 4 .. 400 6 4 454 65
Exports 1704 25 92 1 132 2 1928 28
Processed in importing countries 191 3 54 1 222 3 467 17
Total 5945 81 150 2 754 11 6 849 100
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Table 13 indicates that most of the saw- and veneer log production is processed
into sawnwood (87 per cent), followed by plywood (1l per cent) and veneer (2 per cent).
Due to the structure and state of the forest produgts industries in Tropical South
America a substantial portion of sawnwood was processed in rather small sawmills -
deily production below 50 m3 - and consumed locally. Only relatively few mille in the
countries of origin are fairly large,i.e, with a daily production above 100 m3. These
larger mills cover almost all of the exports of processed products,

A relatively large portion of the 1971/73 saw- and veneer log production was pro-
cessed locally - 33 per cent,and only 7 per cent, or one~-fifth of the total exporte in
roundwood ejuivalents was processed in importing countries.

Table 14. MAJOR USES CF SAW~ AND VENEER LOGS RENOVID FROX SQUTH ANMERICAN
TROPICAL FORESTS (estimate based on 1971/73 production data -
Appendix III)

Wood value Roundwood
classification equivalents
Products  Uses average in per cent
Sawnwoocd: General construction including windows eto. 1/2 51
Fine joinery,inoluding mouldings eto. 1/2 el
Specific utility internal/external 1 15 (87)
Veneer: Utility 1/2 e 1/
Decorative 2/3 2"
Plywoods Internal 1/2 11
External 1/2 .o l/
100

1/ Production below 1 per cent

Table 14 shows that the bulk of the production (51 per cent) is used for general
and building construction purposes, and 21 per cent in joinery, furniture etc. Utility
and decorative veneer production is at rather low levels, and plywood is so far almost
exclugively produced in internal grades.

Recent investigations in the Amazone basin revealed that the average number of
wood species processed in sawmills is surprisingly low, Some sawmills have special-
ized in one species, and the number of sawmills which use up to 25 species is emall.
About 75 per cent of the sawmills reported that they are still sawing the same species
as three years ago, 12 per cent are using more species, and the rest reported changes
in the species mix, Species selection ia generally based on three criteria, i.e. those
species which (a) are coneidered easy to sell, (b) are requested ty customers, and
(¢) are readily available. On the other hand it should be noted that the species com-
position may change from mill to mill, with the result that the total number of species
used in the wider Amazone basin has reached at least 210 wood species as counted in

Appendices I and 1I,

Industrial investore in the wider Amazone basin - in view of the foregoing - are
faced with a widely varying pattern of mixed species distribution, which may change in
each individual locality, On the other hand, with regard to use properties of these
species, there is - generally speaking - a high degree of flexibility in the use of
most wood speciee, and lists indicating possible uses for individual wood speocies oould
be endlessly repetitive, particularly for those with good average properties,

If a wood species is marketed at elevated or premium prices it is normally becausse
of good average properties and at least one additional outstanding feature, often re-
lated to the decorative aspects. Also other oharacterietics such as a combination of
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good strength and durability properties, e.g. greenheart, frind their appreciation on
the market. There are of course many examples for the excellenmt performance of indivi-
dual tropical wood species in specific end-uses, which cannot be met by oonifers and
hardwoods from the temperate ione because there are no species with equivalent proper-
ties, 0(Un the other hand, examples have been reported where wood values because of ig-
norance or negligence did not materialize, e.g. the use of fine joinery timbers for
railway sleepers, but also cases are known where quality and wood value differences are
much narrower, as for instance when pesler loge were umed as conetruction timber.

Every reaeon and world-wide experisnce speak for continuing with marketing practi=-
ces which optimigze wood values. On the other hand, the rising demand for utility
timbere, not only in domestic but also increasingly ¢n overseas markets, requires a
different approach in promoting tropical timbers, asi

-~ it 18 unthinkable for technical and econcmic reasons that a large number of
wood species could be handled individually in the various stages of harvesting,
proceseing and trade;

- major uses for utility timbers and their technical requirements can be identi-
fied and specified relatively easily.

It follows - and this was emphanized by the Committee on Forest Development in the
Tropies - that more attention must be given to the grouping of wood species and to the
establishment of common use-property oriented criteria for grouping. The success or
failure of grouping wood species for promotional purposes largely depende on the deg-
ree of similarity in use properties, If properties are identical, different species
could be marketed together, perhaps even for highly sophistiocated uses. However, a few
deviations from average properties for example in colour or surface finishing, may
cause severe disturbances in the chain linking producers, traders and users. Larger
differences seriously and adversely affect prices and often result in breaking up the
grouping, with the consequence that those aspecies with deviating or varying properties
have to be singled out, To some extent utility grades and similar assortments might
tolerate deviationa from a given average quality, but at the expense of price, There
is no doubt that grouping of wood species has been commercially very succeesful -~
although this success has so far been restricted to only one of the major producing
regions of tropical wood, namely Southeast Asia. In this region the bulk of the comm-
ercial timbers is traded in a few major groups, the most important of which belong to
the Dipterocarp family.

Efforts aimed at expanding the marketable wood base, in addition to the above two
possibilities of (i) optimizing values of individual species, and (ii) grouping of wood
species, need to take into aocount (111) the promotion ol mixed tropical hardwoods for
1nfegrated industrial use, which implies that combined action with (1] and (11, Is
poseible and often necessary. The need for promoting integrated industrial usage is
related to the faot that certain tropical wood species will almc in future not, or only
insufficiently, be used in their solid form, i.e, for sawnwood, veneer and/or plywood.
However, prospeota are becoming increasingly favourable for using such species in their
disintegrated form as chips and fibres and it must be expected that in future board and/
or pulp factories will compete in individual localities with mawmills, veneer and piy-
wood mills for utility and low-grade wood materials, In oertain areas in Southeast
Asia developments are very close to such a situation already.

Knowledge of the use and marketing of wood species is an essential basis for the
various planning and menagement activities in the tropical foreetry and forest indus-
tries sector. In this respect investment studies usually centre their interest on the

following pointas

(a) For resource surveys and industrial identification and pre-feasibility studieas
Tn speciflio troplcal Torest areas the need arises 10 provide & use property
soreening pattern for the evaluation of unknown or incompletely known wood
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species, At this stage basic requirements are that the testing pattern should
be relatively simple and the number of tests should be reduced to a few essen-
tial ones. Already known results of tests and research on individual species®
properties need to be available at this stage only in & summary fashion for
the assessaent of the commercial potential of the resource, and to define the
kind and depth of further teochniocal investigations,

(b) For industrial feasibility studies and the subsequent industrial management

bhase specilic techniocal as well as resource and market information 1s essen-
al for deciding on the product mix to be manufactured and marketed., Exper-

ience with and documentation on the properties of already commercislized
species is normally plentiful and efforts need to ocentre on the lesser-used
species, On the other hand even many of the commercial species are frequently
not, or only insufficiently, knowxn in neighbouring oountries, and there is
need for exchanging experience and knowledge between foresters, researchers
and industries and marketing specialists.

The above considerations on forest induatries development in the tropics reveal
the ocomplexity of the various issues involved, Veneer, plywood and sawmills whioch
would exclusively produce for export will face the rather rigid framework of species
and qualities whioch is explained in Chapter 4. 4As in the importing countries, also
mills to be established in tropical countries will have to find -~ within the raw mat-
erisl resouroes available - an eoonomically viable and techniocally appropriate propor-
tion of various wood spucies and qualities as a baeis for selecting the product mix
to be manufactured. Since tropioal wood resources are varying greatly in their compo-
sition (Chapter 2) it is unlikely that experience gained, say in Europe, with regard
to modern, integrated mills, can be easily and readily transferred to tropical coun~
tries, The very fact that thess mills are looated in a different environment implies
many differences with regard to their planning and management, Indeed there is no
unique formula which can be applied and all factors underlying the planning and fugure
management of an industrial projeoct need to be studied in each particular case,

The choice of the product mix - in addition to the above resource related consi-
derations - is also the result of market studies on both looal and axport markets., 1In
view of the faot that wood production in the oountries of the wider Amazone baais
compared with other major tropioal forest regions is small and mainly reliee on domes-
tio outlets, the promotion of wood produocts exports deserves particular attention,
There is also the fact that domestic markets so far absorb mainly utility
grade sawnwood which suggests that special efforts need to be made to diversify,
Otherwise industrial developments, particularly those based on mixed tropical hardwoods
cannot reap the advantages of different and possibly integrated industrial operations
through whioh it would be possible to use a wider range of wood speoies, and also to
use wood, including residues, more efficiently.

Wood preservation is an exoellent msans to widen the range of utility timbers to
be used in duilding and construction, not to speak of the many specialiy uses such as
fencing, poles, posts and railway slaeepers, Even the commerciel timbers of the low
density oategory (Table 8) show a very high peroentage of non-durable species, and the
lower qualities, often considered of little value, might well be used after treatment
for a variety of purposes in the conetruotion field. In the initial stages the amount
of technioal knowledge and experience required to establish the neoessary routine in
treating and marketing treated timber should not be under-estimated. Wood preservation
should be part of the overall concept for forest industry planning in tropical forest
countries and receive appropriate teohniocal support by timber researoch and development
insti tuti ons,.

Similar support is also required for wood seasoning whioch has several rather sig-
nificant implications on timber marketing. Firstly, the reduotion of moisture content
brings about a considerable reduction in weight - affeoting freight costs favourabdly.
Seoondly, moisture contents below the fibre saturation point, or more specifiocally
below 20 per cent, act as a proteotion against attack by fungi. Thirdly, drying sawn-
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wood to the moisture oontent requirements of the consumer - and maintaining it during
transport - stabilirves dimensions, avoidas possible degrade and thus in particular
facilitates shipment of processed produots.

All the above advantages are already taken into account in plywood marketing since
veneer drying has beoome an essential part of the producstion prooess. Some of the
utility veneer peeling mills established in the middle of tropical forest resources do
not use drying facilities, At this stage it is difficult to foresee whether the export
of "green" veneer will remain acceptable, both technically and economically, to produc-
ers and consumers of veneers. Even today the marketing of green veneer is not commonly
practised, particularly as far as decorative veneers are concerned,

Although the bulk of the world's sawnwood trade is still marketed "ehlpping-dry"
which implies air-seasoning before shipment, there is a clear trend towards kilm drying.
Except for the typical utility and common construotion timbers, this trend is expected
to develop furthsr, because of the obvious advantages enumerated above, South
Agerica's tropical sawnwood exports consist mainly of wood species and qualities suit-
able for furniture making, window manufacture and other specific uses, which requirse
low wood moisture contents. Considering these end-use requirements in conneotion with
the second and third points above hints at possibilities for expanding processed wood
products trade.

However, changing from one product to marketing another more processed one, in-
evitably implies different marketing practicees and often other marketing channels, The
problem really is how the semi-processed product can be more readily integrated into
the respective stages of the customer's production lines, or the finished one into
final application. 8Since tropical forest products normally have to be transported over
long distances specific problems arise because several months of transport between
producer and consumer are involved, The timing of delivery needs special attention but
generally problems prevail which are related to product specification and etandardiza-
tion, dimensional accuracy, tolerances and quality ocontrol and to the type and quality
of packaging. While in the field of common sawnwood trade, the matter of grading and
speoification has so far been taken care of by a few more or less similar grading rules,
international rules and practices for sawnwood products are virtually not established.
Experience obtained from the still rather limited international trade suggests that
practices would have to be much more exaoting, particularly as far as international
rules or standards are concerned. As a first step it appears appropriate to establish
a list of produots which would be suitable for international standardization as opposed
to those products whioh also in future would have to be individually specified at the
time of ordering because of frequently changing dimensional and/or quality requirements,
and perhaps because gquantities are too small. 4ny further consideration of this
matter needs to be made within the framework of individual market studies, with the
objective of providing the parties involved with information on the feasibility of

expanding trade in processed products.

ds to shipping processed products air-tight wrapping of kiln-dried timber is essen-
tial and should be practiced whenever posaible, Tranaport in oontainers offers addition-
al advantages, Apart from the viewpoint of economic handling, it provides invulneradle
packaging, protection against sea water and rain, and thie helps maintaining the pre-
determined moisture content and dimensional stability whioh are an sssential part of
ocontraoted product quelity and a preoondition for ready employment of products by ocon-
sumers., While thesme techniocal advantages need to be kept in mind for possible applioca-
tion, the lack of infrastruoture and of other factors suppoerting the use of oontainers,
often precludes their immediate introduction in many developing countries. In each
oase particular investigations are needed on how to optimize the techno-economio complex
involved. Finally, more experience is needed on how to avoid the cold wall phenomenon
whioh ocours in individual oontainers during transport and storage under iropical sun,

A significant conclusion may be drawn from Tables 8,9, 13 and 14 above. Low and
medium density species make up for 67 per csnt of the total saw-— and veneer log pro-
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duction in South America, and the majority of these timbers are used as sawnwood for
building and structural purposes. On the other hand, from the analysis of wood speocies
made in chapter 4 and from inventory work so far carried out it may be assumed that the
average d.18ity of wood species in South American tropical moist forests is substan-
tially higher than in temperate forests, where conifers are prevailing. It is obvious
that the tropical forests lack the content of lower density species which would be
needed to supplement the demand for utility and peeling timbers. Therefore attention
should be given to species within this range of densitiy in planning the regeneration of
foreet resources and when evaluating the use potential of lesser-used wood species.

Grading rules play a oentral role in product and market development., The fact
that the average density of wood in tropical forests is substantially higher than in
temperate forests, implies that increased efforts should be made to develop new or to
adapt existing techniques allowing for the use of higher density bdroadleaved timbers in
applications which have so far been traditionally met by coniferous timbers, The
Committee on Forest Development in the Tropics at its 4th Session emphasized that in-
creasing attention be given to struotural uses for tropiocal timber, particularly in
view of the direct impact thie could have on improving socio-economic conditions in the
developing countries. Efforts need to be inoreased to introduce grading rules and
standards which can meet satisfactorily domestic needs. They should be developed in
close relation with other initiatives on a regional and international level, with the
objective of harmonizing efforts as much as possidble., In this context it was suggested
that the Malaysian Grading Rules might be used as an example. Particular attention
should be paid to the training of graders and to the establishment of grading control

systems,

In conclusion, there are many distinct possibilities for expanding the marketable
wood base in South American tropical moiest forests. They need to be defined for each
particular forest area selected for development, since local resource conditions and
domestic market requirements as well as posaibilities for export trade may vary oon-
siderably. Each case needs to be studied in the light of rather complex iwplications
aimed at clarifying the feasibility of developing industries in the light of the
resources on which they will be based, The efforte directed towards establishing local
processing industries need to be supplemented by market and product promotion efforts.
There is an increasing awareness for this need. Five Latin American countries, Vene-
zuela, Colombia, Ecuador, Peru and Bolivia as members of the Andean Pact Commission
are combining in a major effort to make more effective use in the local construction
industry of the vast resources of the tropical rain forests in the Andes region. The
cooperative research includee investigating the technical properties of about 100 wood
species, This effort is part of a regional strategy for the building up of a science
and technology programme that would stimulate economio and social development.
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USE _PROPERTIES OF SQOUTH AMERICAN TROPICAL WOOD SPECIES - A, COMMERCIAL SPECIES APPENDIX 1I.page 1

REF.No. SCIENTIFIC NAME DENS | WORK | SHRI | FINI | STRE | DURA | LOGF | 0OCCU
1 Agonandra brasiliensis H B ! A i A [ B B } c
2 Alexa grandiflora ;

3 Alexn imperatricis L A B A i B B B B
A Alexa leiropetala L A A l B B B
% Alexa vachenheimii : | ! B c
6 Amburana sp. M LA B A i B 1+ B | B
7 Amburana cearensis M f B f ! | B
8  Anacardium excelsum L LA © A A , ci B A B
9  Andira retusa U ) B | A A | B
10  Aniba sp. ! ! ‘
11 Aniba ovalifolia u ! B j : X
12 Apeirba spp. ,
13 Apeiba aspera L l A f A
14  Apeiba tibourbou L j B ' , ¢ B
15  Aspidogperma album H A l B A | A toA C
16 Aspidosperma desmanthum H B A A B
17 Aspidosperma dugandii H!' B 1 B . A tA . A : B B
18 Aspidosperms excelsum H. R ! c. ! © B B
19  Asprdoaperma nitadum H'! B ‘ { B B . B
20  Aepidosperma polyneuron U oA B A ‘' B A
21 Astronium lecoirtei H, A B A A I A A A
22 Bagmssa guianensis U | A A C A A . A A B
23 Bertholletia excelesa U ' A ' B A B A A
24 Bombacopsis gquinatum M rA ' B A B B A B
25 Bowdichia sp. H c . : B A A A c
26 Bowdichia nitida H c' B , B A A A B
27 Brosimum sp. | \
28  Brosimum alicastrum U A ‘ B A A C A
29  Brosimum uleanum : I '
30 Brosimum utile M A B ' oa c! c B B
31 Calophyllum sp. i ; | ‘
32 Calophyllum brasiliense ¥ . A f B | A B B ' A B
33  Calophyllum longifolium M A ' . A ( B
34  Calophyllum lucidum U | A A R
35 Campnosperma panemensis L A A A C C! B B
36 Carapa guianensig M DA B A A B A A
37 Carapa procera M i A B A B B B C
38 Cariniana pyriformis U A B A A A A B
39 Caryocar amigdaliferum
40  Caryocar glabrum H B C A A A A B
41 Caryocar villosum H| A A ! I A A
42 Casearia sp. !
43 Casearia oblongifolia H B . B A A ' B B ¢
44 Casearia praecox ! v
45 Catoptemma commune M 1A C A B C' A B
46 Catostemma fragans M A cC A B C A B
47 Cedrela augustifolia L B - B B B
48  Cedrela odorata M A . A A j B B | A | B
49 Cedrela rosse: : ] | |
50 Cedrelings catanaeformis U A A l B A | B
51 Ceiba pentandra L A B A i c C. A } B
52 Cespedesia spathulata M A t B A | B A | B c
53  Chlorophora tinctoria U B A A | A A : A l B
54 Chorisia integrifolia L A LA Ci A | B
55  Copaifera martii ; {
56 Copaifera multijugs H B | A A A ! A
57 Copaifera officinalis U B A B A ] A c
58 Copaifera reticulata M B B A
59 Cordia alliodora M A B | A ‘ B A l A B
60 Cordia goeldiana L A A Y B A B

Notet For explanations of aymbols and abbreviatiens see Appendix VI,
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REF.No. SCIENTIFIC NAME DENS | WORK ' SHRI | FINI | STRE | DURA | LOGF | OcCU
01 Couma macrocarpa M A B A A [ C| A A
€2 Croton spp.

63 Dacryodes colombiana i

64 Dacryodes cupupularis L A ! Cl| A C ! A !

65 Dacryodes occidentalis M A t B A B ! A

§6 Dialyanthera gordoniaefolia L LA A c LA |

61 Dialyanthera gracilipes L ‘ | C c bOA

68 Dialyanthera otoba L | A ! ! ‘ o B

69 Dicorynia guianensis U | A B | A l B A A B
70 Didymopanax morototoni M A B | A c C' A B
71 Dinizzia excelsa H ' ¢ A A B
72 Diplotropis martiusii H o Y ‘ A B B
73 Diplotropis purpurea H ‘ B B 1 A A A B B
74 Dipteryx odorata H C B - A A A A B
75 Enterolobium schomburkii H B C A A A A A
76  Eperua falcata K' B | B B A A A B
77 Eperua grandiflora H I B ‘ [ A A A B
78  Eperua jenmanii HG B | ' A LA A , B
79  Eperus schomburgkiana H| B | B 14 A 1A B
80 Erisma uncinatum M a C | B ., B A

81 Erythroxylon sp. H ! | c! § ! B c
82 Escallenia sp. M " A ! A | B ! B C
83 Eschweilera amara H Ci B | A A ' B | B B
84 Eschweilera corrugata H! c' B | A B | B B
85 Eachweilera longipes H | c: c' B A ’ B B
B6 Eschweilera odora H B C' B . A A ;B A
87 Eschweilera subglanduloss H ¢ B , B & A i B B
88  Eucalyptus spp. i :

89 Euxylophora paraensis u B | A ' l B A B
90 Ficus 1insiprda A 1 i C A '

91  Ficus maxima L A I A | ) C! A :

92  Goupia glabra H A B | A | a | A b a A
93 Hevea guianensis L A LA ! | cl a " A
94 Himatanthus articulatus M A , ¢ ; A | B Cr A \ B
95 Humiria balsamifera H., B B A | A | A A | B
96 Humiria floribunda { | . | ' i

97 Humiria procera H B B | A [ A | A [ A | c
98 Hura crepitane L A " A 1 A B B A | A
99 Hymenaea courbaril H' B | B A LA | A A | B
100  Hymensea parvifolia | '

101 Hymenolobium sp. i f

102 Hymenolobium excelsum H: C. ‘ A A B
103  Hymenolobium petraeum H ! c’ I A B
104 Jacaranda copaia L A B i A C Cl A B
105 Juglans sp. M LA i B A B A ;A i B
106  Juglans neotropica L | | A | B | A A A : B
107  Licaria canella H cCi B & A A B c
108  Loxopterygzium sagotii u , B B A A B A c
109  Machaerium sp. H A A A B B
110  Malpighia punicifolia M ' | B B
111 Manilkara amazonica ’

112  Manilkara huberi Hi A C| A A A A
113  Mezilaurus itauba U A B I A A A A
114 Micropholia williamiti H B A B B
115  Mora excelsa H B B | a A A A B
116 Mora megistosperms H c i A A

117  Mora paraensis H! A | A A A B
118  Moronobea coccinea H B A A B
119  Nectandra sp. M A B A B B B B
120  Nectandra acutifolia B

Note: For explanations of symbole and abbreviations see Appendix VI,
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REF.No. SCIENTIFIC NAME DENS | WORK | SHRI | FINI | STRE | DURA | LOGF [ OCCU
101 Nectandra pisi |
122  Ochroma lagopus L | B I B B ¢ cl A A
123 Ocotea spp. : : }
124 Ocotea coatulata ' ' |
1025 Ocotea cymbarum M A A i A i B
126 Ocotea glob.fera U A B A | B B ! A ‘ B
127  Ocotea glomerata U A | B A B B | A X B
128  Ocotea guiAanensis M "OA : B A c B A i B
129  Orotea petalanthera M " A ! B A cC' B A B
130 )cotea puberula M A ' B A c . B A B
11 Grotea rodiael H. B ' B A A A A B
132 Ornotea rubra M A S A B A A B
137 Qcotea wacnenheimil M A B A C B A B
1134 Olmediophaena spp. u . B ! | . A B
134 Ogteophloem platispermum L . B : cC' A B
136 Paraharncornia amapa M ;A | A ; C, A B
137 Parkia gigantocarpa | }
138 Park:ia multijuga M Lo i A i Cl A . B
139  Parkia pendula Ll A B B | cl o4
140  Peltogyne catingar var.glabra H B A A } A B
141 Peltogyne lecouite: | ' !
142 Peltogyme porphyrocardia H B B A . A A i B C
143 Peltogyne pubescens H| B B A A | A A B
144  Peltogyne purpurea H| B B A A | A A B
145 Peltogyne vencsa var.densi-~ H' B B A A A A C
146 Pithecolobium racemosum (flora H C B | A B A A B
147 Pithecolobium saman M A | A A | A A
148  Pityrocarpa pteroclada L R f A | c B o
149  Platonis insignis HI A | C. A A A A B
*50 Platymisciwn spp. ! ! i :
151 Platymiscium pinnatum Hi B B | A A A A B
152  Platymiscium trinitatis var. i B, B A " A A B c
153 Platymiscium ulea (durum Hl B B A LA A B B
154  Podocarpus spp. ! | | | ‘
155 Podocarpus coriaceus M LA | B | A A C B B
156  Podocarpus utilior i l ;
157 Pouteria sp. ‘
158  Pouteria caimito E | B
159 Pouteria englera H‘ B B A A B A B
160  Pouteria guianensis H c ' B 'A A A c
161 Prioria copaitera M A C' A ! B C A \ B
162 Protium sp. M A i B . A A C A B
163 Protium insigne M A x A B c B ¢ B
164 Qualea acuminata 0) A f A I A LA
165 Qualea albiflora M B ] cC. A B i B A ' B
166 Qualea coerulea M B B | A , B A i B
167  Qualea dinizii U B | B A A ! B B , B
168 Qualea homosipalia U ! ‘ i ; A i B
169 Qualea paraensis U A | | A | A I A
170 Qualea rosea M A ‘ c' A B | B A ‘ c
171  Sacoglottis guianensis Hi A C. A A A i B l B
172 S:maruba amara L A ‘ B A i B C A [ B
173  Sterculia apetala L | ‘ [ :
174  Sweetia nitens H B, [ A ! | A B c
175 Swietenia macrophylla N A | A ; A ‘ B ‘ B A B
176  Symphonia globulifera U A B A A B A A
177 Tabebuia spp. i' l !
178  Tabebuia rosea M A B | A B B B | c
179 Tachigalia paniculata U A I '
180 Taralea opositifolia H C | A A A { B A

Notet For explanations of symbols and abbreviations see Appendiz VI,



REF.No. SOIENTIFIC NAME DENS WORK SHRI FINI STRE DURA LOGF 0oCCU
181 Terminalis amazonis U A B A A A A B
182 Terminalia oblongm H B Cl A A A A
183  Terminalia tanibouca
184 Termninalia tarapotensis
185 Tetragastris hostmannii B{ A B A A A B B
186 Tetragastris panamensis H| A B A A A B B
187 Trattinickia laurencei A
188 Triplaris guayaquilensis L} A A A c B
189  Vatairea sp.

190 Vataireopsis speciosa ] B A B
191 Viburnum sp. H| A A A B

192 Virola sp.

193  Virola dixonii A

194 Virola kuchakana B A
195 Virola melinonii | A B A B C| A B
196 Virola sebifera N A B A B C| A B
197 Virola surinamensis N A C| A B C| A A
198 Virola venosa U A A B B
199 Vismia bacoifera U .
200 Voohysia spp.

201 Vochysia densiflora A C| A Cl A B
202 Voohysia ferruginea N A C| A B B A B
203 Voohysia guianensis | | A B A B B A B
204 Voohysia maxima N A B A A A
205 Vochysia surinamensis X A A B B A B
206 Vochysia tetraphylla X A Cl A B B A B
207 Vochysia tomentosa B cC!l A Cl A B
208 Vochysia vismiaefolia U A A B B
203 Vouacapoua americana H B B A A A A B
210 Yeimannia sp. | A A B B

Notes For ezplanations of symbols and addreviations see Appendiz VI,
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REF.No. SCIENTIFIC NAME DENS | WORK | SHRI | FINI | STRE | DURA | LOGF | OCCU
1001 Alpus jorullensis L] I A . B A B C
1002 Alseis eggersii Uu | A | A | B B
1003 Alseis psruviana v | "B l ! ‘
1004 Anacardium g1 ganteum M | A A “ B A
1005  Anacardium occidentale L ; ¢ A 1 ] ;
1006  Anacardium spruceanum M | A ; A B B | B
1007  Andirsa sp. i |
1008  Andira coriacea H' B | B A A A I B B
1009  Andira inerms u ' B . B A ' B A ' B B
1010 Andira parviflora H j | A | A | B | B
1011 Andira surinamensis H B B A " A k A i B B
1012  Aniba amazonica Uu | 4 A LA | A | A
1013 Aniba canel:illa H| A ' A i A | A A A
1014 Aniba duckel Hi A | . A ' ; A ; A
1015 Aniba perutilise U | 4 ! B 1 A A © A i 4 B
1016 Aniba roseodora \ ; ‘ | l
1017 Anona spp. M ‘ | B ! i B A
1018  Anona reticulata i ] E ‘ |
1019  Anthodiscus pilosus U [ A ! | A | , B . a C
1020  Apuleia molaris Hi A ‘ " A " A A A B
1021  Aspidosperma sp. H' ’ A ‘ | B c
1022  Aspidosperma capitatum ; ‘ 1 )
1023 Aspidosperma cylindrocarpon H ‘ . ;
1024  Aspidosperma laxiflorum | l i i
1025 Aspidosperma macrocarpun H A , B A A { B A C
1026  Aspidosperma marcgravianum H | B A ] A
1027 Aspidosperma oblongum H B | A X B
1028  Aspidosperma oObscurinarvium H' B A l A
1029 Aspidosperma tomentosa U A | B : B 1 A . B
1030  Aspidospsrma vargessil U A ‘ , B B B
1031 Astromium fraxinifolium U | A ‘ B A ' B |
1032  Astronium graveolens H A ! B A A A . A i B
10313 Astronium urundeuva H B ! A A A i A
1034 Bagases tiliaefolia Hia A A B & A c
1035  Beilschmiedia sp. M A ! B o - A ' A f B
1036  Beilschmiedia rohliana M \ | B A B [ A
1037 Brosimum guianense H f B i B A ] A | A i B
1038 Brosimum paraense H i B | B A A I A | A B
1039  Brosimum parinarioides M A ! A | } A B
1040 Bursera sp. ! ' [
1041 Bureera graveclens !
1042 Bursera simarouba N A ﬂ B A | Cl A
1043 Calycophyllum candidissimum H i B A A B C
1044 Calycophyllum spruceanum ! A A ¢
1045 Campsiandra laurifolia H B | A ! A B A
1046 Cariniana micrantha M A ! : ‘ A B
1047 Castilla ulei L A C A
1048  Catostemma alstonii ¥ l B A B c | A B
1049 Cecropia garcias L ! B B
1050 Cecropis sciadoph. var,jur. L [ A | c B i
1051  Centrolobium parasnse U |4 B A | A A A c
1052 Clarisia racemosa U A B A | A A B
1053  Clathrotropis brachypetata H B B A A A i c
1054 Clathrotropis macrocarpe H B A A B c
1055 Clathrotropis nitida H B A i A A B c
1056 Clinostemon mahuba
1057 Conocarpus erectus H B A A A B B
1058 Copaifers canime
1059 Cordia exaltata | B ¢ B
1060 Cordis fallax L B c B

Sotes For explanstions of symbols and abbreviations see Appendix VI,



REF.No. SCIENTIFIC NAME DENS WORK SHRI FINI | STRE DURA LOGF 0CCU
1061 Couepia caryophylloides H A A B B B
1062 Couepia longipendula H A B B
1063 Couepia versicolor H A A B B B
1064 Couma guianenais
1065 Couratari guianensis M A B A B Cl A B
1066 Couratari multiflora U A B A c B
1067 Couroupita guianensis L A A C| A B
1068  Croton xanthochloros M A C B o B o
1069 Crypotocarya sp. N A A A C
1070 Cybistax sp. M B B
1071 Cyclolobium sp. H| A A A B C
1072 Dmcryodes canalensie U B B A A B A B
1073 Dacryodes peruviana M B
1074 Dalbergia spruceana Hi A A B B
1075 Dialyanthera parvifolia M A ' B A A B
1076 Dimorphandra sp. ) o
1077 Dimorphandra conjugata H B B B B
1078  Dimorphandra hohenkerki: U | A . B A , B A B o
1079  Endlicheris sp. L | A | B i c B B
1080  Endlicheria cocuirey L 1B B | B B B
1081 Endlicheria formosa k I ; B
1082 Enterolobium sp. .

1083  Enterclobium cyclocarpum L I f B ! B

1084 Erisma sp. ! '

1085 Erisma lanceolatum N A i A A B
1086 Erythrina glauca L c! B C B B
1087 Eschweilera sp. H B Ci A A A A B
1088 Eschweilera decolorans H|{ A B A B B

1089  Eschweilera grata Hi A o A ! B B

1090 Eschweilera hologyme H| A B I A | A A

1091  Eschwellera jarana H c | !

1092  Eschwsilers trinitensis H{ A C A B B

1093 Fagara martinicense L A C B B B

1094 Fagara pentandra H| A B A ! . B B Cc
1095 Fagara rhoifolia |

1096  Ficus sp. L B C ’ c B C
1097 Ficus killipia M B |

1098 Fusaea longifolia H B C
1099  Ceissospermum sericeum H C B ¢
1100 Genips americana var.carub U A C! A A B B B
1101 Guarea guara M A B A B A B B
1102 GCuatteria sp. M A B A A Cl| A B
1103  CGuazuma ulmifolia | A B A A C B C
1104 Hernandia ep.

1105 Hieronyma alchorneoides U B Cl A A A A B
1106 Hieronyma laxiflora H c A A A

1107 Himatanthue sucuuba U A C| A Cl A

1108  Holopysidium jarana

1109  Holopvxidium latifolium H| A A A A B
1110  Humiriastrum colombianum H B C A A A B
1111 Humiriastrum excelsum H C

1112  Hymenaea &p.

1113  Hymenaea palustris U B

1114  Rymenolobium hetarocarpum 4] B B B A

1115  Ings alba N A B A B C B B
1116  Ingm edulis B

1117  Ings floribunda U A B A B B

1118 Ingm ingoides | B A c B

1119 Inga marginata

1120 Iryanthera spp.

Notet For explanations of symbols and sbbreviations see Appendix VI,
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REF.No. SCIENTIFIC MAME DENS WORK SHRI FINI STRE DURA | LOGF 0Cccy
1121 Iryanthera juruensis A B A B ¢ ' A B
1122 Lecythis sp. H B c A B l A B

1123  Lecythis ampla H B A I A

1124 Lecythis davisia Hi A ¢ A A I B l

1125 Lecythis usitata var.paraens. H C A B | B B
1126  Licania spp. H c B A A B 1 B B
1127  Licaria spp. [

1128  Licaria cayennensis H c: 3B A A A } B C
1129 Licaria guiAnensis H A A P A B bA ; B
1130 Licaria limbosa ! Foa i

1131  Luetzelburgia trialata H ¢, A A I i

1132 Machaerium millea i i : f

1133  Macrolobium acaciaefolium B ' B 3 A A A i B
1134 Macrolobiuwn etenosiphon : . ‘ : B !

1135 Manilkara sp. : : . )

1135 Manilkara bidentala H B B | A A A A | B
1137 Manilkara surinamensis H B | I A A A , A
1138  Mezilaurus sp. ! i é i

1139  Macropholis sp. '

1140 Micropholis guianensis H ! B | B A A , B A ! A
1141  Micropholis venulosa { | ; i

1142 Minquartisa guanensis H i B i B A A A A B
1143  Mora gonggrijpii Ht B X B A A A A B
1144  Moronobea pulchra H' A | A | B | c
114%  Myrocarpus Bp. H ! B | A A A B ¢
1146  Myroxylon baleamum H| B * B A A A A | C
1147 Nectandra grandis | A ., B | A c | C, A B
1148 Nectandra mollyis | ! i .

1149 Ocotea canaliculati ! ' i

1150 Ocotea floribunda Foa . A A B A

1151 Ccotea tomentella | i

1152 Olmedioperebea sclerophylla H B i . A A B A | B
153 Ormosia coccinea B | C i A | A B B B
1154  Ormosia coutinhal : i

11%5 Ormosia lignivalvis B | B LA

1156  Ormosia micrantha '

1157 Ost eophloem sp. M ! A

1148 Panopsis rubescens M A bA ! A B B
1159  Parahancornia peruviana M B ! : '

1160 Parinarium spp. B B B A A B 3 A B
1161 Parkia sp. ) : i :

1162 Parkia oppositifolia A | B B A A
1163 Peltogyne peniculata A | A . B A ¢ B B
1164  Persea sp. M A i B i | B B | A
1165 Piptadenia ap. A B A B | B |

1166  Pithecolobium sp. 1 | i : |

1167  Pithecolobium corymbosum ! !

1168  Pithecolobium jupunba M A i B I A B B

Y169 Pithecolobium latifolium B ) '

1170  Pithecolobium pedicellaris M B B ! B B B

1171  Podocarpus glomeratus B i

1172  Pourouma s8p. A Cl A& B c! B : B
1173  Pourouma aspera : ' '

1174 Pourouma chocoans A c. LA { C
1175 Pouroma lawrancel | c, B B
1176 Pouteria egregia Hi A B A ; B | A

1177 Pouteria eugenifolia H B A ; A A |

1178 Pouteria pomifera H c A B B

1179 Pouteria speciocas } , i

1180  Protium colombianum M B B A
Note: For explanatione of symbole and abbreviations ees Appendixz VI.
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REF .No. SCIENTIFIC NAME DENS | WORK | SHRI | FINI | STRE | DURA | LOGF | OCCU
1181 Protium decandrum u A B A A Cl A B
1162  Protium heptaphyllum ] A B A B c B B
1183  Protium hostmannii N A A B C B C
1184  Pr-*{um neglectum U A B A B A
1185  Protium puncticulatum .| B ] B
1186  Protium sagotianum N A B | A B c ! B B
1187  Protium achomburgkianum M A B | A B ! C 4 C
1188 Pseudobombax millex L r | ; A
1189  Pseudobombax munguba L y ‘ B B
1190 Pterocarpus officinalis L A B A Cc C!l A B
1191  Pterocarpus rohrii L A B A C C B B
1192  Pteroucarpus vernalis
1193 Qualea 8p. l |
1194 Rheed1s 8p. | i
1195 Rheedia benthamiana H| A | A A . A A C
1196 Rheedia kappleri H| A A A | A A C
11997 Rheedis macrophylla Hi| A A A I A A C
1998 Rheedia madruno ' }

1199  Rhizophora mangle R B I A A | A A A
1200 Rollinia sp. '

1201 Rollinia exsucca L B B ‘ C B

1202 Rollinia ineignis var.pallida L A B

1203  Secoglotiis amezonica '

1204  Sacoglottis cydonicides Hi A B : B B

1205  Sapium jenmannii L A B B cla B
1206  Sapium marmieri M B

1207 Schefflera paraensis L A A C| A C
1208  Schinopsis balansae H A A B B
1209  Schinus ep. M A [ . A B c
1210 3chizolobium amazonicum M A | A Cl| A c
1211 Sclerolobium albiflorum M A B . A B Ci A B
1212  Sclerclobium guianense u B B | A B C| A B
1213  Sclerolobium melionai U A B A B Ci| A B
1214  Sclerolobium micranthum H

1215 Sclerolobium paniculatum L B B B C B

1216 Sclerolobium setiferum L B

1217  Scleronema micranthum U A A B A B
1218  Scleronema prascox U A A A B
1219  Sickingma standleyi U A A B B

1220  Sickingia tinctors H| A A A B B B
1221  Sickingia williamsii U

1222  Simaruba versicolor N A B C

1223  Sloanea sp. K B A B B B
1224 Spondias mombin L A A A B C| A B
1225 Spondias purpurea L B

1226  Sterculia pruriens M A A B Cl| A B
1227 Swartzia sp.

1228  Swartzia jenmanii u A A B B B
1229 Swartzis leiocalycina H B A A A A B
1230 Swartzia polyphylla U A A B B B
1231 Swartzis schomburgkii 1) A A B B B
1232 Tabebuia guayacan H B A A A B

1233 Tabebuia insignis var.mono. U A B A A c B B
1234 Tabebwa ipe

1235 Tebebuia pentaphylla | A B A B B B B
1236 Tebebuia serratifolia H B B A A A A B
1237 Tabebuia stenccalyx ) A B A A B B B
1238 Tapirira guianensis M A A c

1239 Tapirira marchandii

1240 Terminalia sp.

Note: Por explanations of symbols and abbreviations see Appendix VI,
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REF.No. SCIENTIFIC NAME DENS WORK SHRI ' FINI STRE DURA - LOGF 0CCy
1241 Terminalia catapps U A B : B
1242 Terminalia guianensis Hi A B A A . B
1243 Tetragastiris sp. i
1244 Tetragastris altiseima U A B A A 4 | B B
1245 Tetragastris balsamifera H B Z ,
1246  Trattinickia ap. 5
1247 Trattinickia demserarae L A B A C C: A c
1248 Trattinickia rhoifolia L A B A C C'oa c
1249 Trichilia sp. U A C' 4
1250 Traichilia japurensis H C B A
1251 Trichilia propingua U B A B B
12%2 Triplaris surinamensis M A B 1 A B B B B
1253 Vantanea 8p. \ !
1254 Vantanea micrantha H| A X : Y } B
1255 Vatairea guianensis u B B . A Y I i B
1256 Vatairea paraensie H B A | A ‘ A | c
1257 Vismia guianensis M A B i A B B } ¢
1258 Vitex sp. M A B A ‘B A i B
1289  Vitex staheli: u A ¢ ‘ A LA | A ;
1260  Vochysia lehmannii ¥ C B B { & i
1261  Vochysia macrophylla L A B ' A ¢ PA |
1262 Vouacapoum macropetala H B B | A A A | B B
1263 Xylopia arcmatica U B Ci A A ' B |

Notes For explanations of symzbols and abbreviations see Appendix VI.
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EXPLAMATICHS Ol SYLBOLY, ABBROVIATIWNS AU . THODS LS'D

Appendix I: Cccur-ence ard dencmination of South Auwerican tropical wood species

The occurrence of wood epecies in a particular country is indicated by the vernacular name
used in the country. 1If nore thun one vernacular nerme 1s used, additional nunbers are indicated
in brackets,

Fart A:s Comnerciai species

All vernacular nemes typed in capital letters are pilot names ac referred to in Appendixes
111, IV and V.

The commercial i1mportance of individual or groups of species, 1.2, anrual forest production
of i1ndustrial roundwood is indicated as followa:

* ~ 1000 to 10000 m}

*% _ above 10000 m3 in solid measure of roundwood

Part Bi1 Lesser used species

All individual or groups of «pccies of which figures on the annual forest production of
iniuestrial roundwool were avajisnle are indicated ry: .

LAV SR AU C L - in eolid measure of roundwood

Aprendiz I7: Usa nronertiac ol Jeuth Aievican tropicel wool apecies

Cymbola unc attreviations uced:

DLNS - lensity: L - low
¥ = medium
L « upper
H < high
VORK « #orkability:
SHit] - Shrinkage: A - good
fINI - inisking:
STRE - Strength: B -~ medium
DURA « Durability:
LCGF ~ Log form: C - bad

0CCU = Uccurrence:

Bagis for evaluation of uce properties

DS - density Wood density - weirht divided by volume of 12 to 15 per cent moisture content.
Xverage densities of wood species are grouped as follows:

g/ cml
L) light . up to 0,50
%) medium 0.50 to 0.65
U) upper 0.65 to 0,80
(B) hipgh 0.80 and up

SORY. = workability Summarizes suitability for sawing, peeling, slicing, planing, drilling,
nalling, nallhiolding, screwiny, gluing, moulding, mortizing and other properties related to
cutting, combining and skaping wood.

SHRI - shrinkage The shriniage coefficient used for classification is based on the relation be-
Tween tangential and radisl shrinkage, multiplied by volume shrinkage from green to cven=dry,

as follows: .
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- tangential to radial shrinkage = a

up to 1.4
1.4 to 1.8
1.8 and up

O

- volume shrinkage = bi

A - up to 10 per cant
B - 10 to 15 per cent
C - 15 per cent and up

~ shrinkas? coefficient (& x b):

A - up to 14 per cent
B <-14 to 27 per cent
C - 27 per cent and up

Indications on dimensional stability ss well as on tehaviour during seasoning or kiln drying were
taken into acoount whenever they deviated notably from the above shrinkage olassification.

FINI - finishing FProperties are related to surface quality and appearance after wood-working and
Comprise 1tems such as filling and printing, staining, painting, transparent coating and printa-
bility.

[ ]
STRE -~ strength Summarizes prcoperties such as bending, static and impact strength, stiffness,
compression parallel and perpendicular to grain, shearin: strengih, cleavage, and recsistance to
wear, Lany of the abeve strength properties ars correlated and often show relationship with
density. If data are available the strength clecsification i3 bvased cn the values of bending
strength at 12 to 15 per cent moisture content, as follows:

A - 100 N/mm2 and up
B - 50 to 100 N/mm2
C - up to 50 l/mm2

(N - Newton « 1 kg. m/sec2)

.

DURA - durability Comprises the whole complex of natural durability and resistance to decay and

Insect attacr including termites and marine horers,

The durability claseification is particularly hesed on the estimated service life of the wood
under different conditions and its resistance to inpect and fungi attack as follows:

.,Durnbility Class: A B L

a) In continuous coitact with moist ground: S5 years and up } to § years very short

b) Zxpoged onl; to weather but kept Trom
getting soaked in water and properly

ventilated: 10 years and up several years ver, chort
0) Under the roof, not in contaot with moist
ground and properly ventilated: indefinitely very long several years
d) As above but properly maintained and .
regularly painted: indefinitely indefinitely 20 years
e) Attack by subterranean termites rere rapid very rapid
?) Attack by poﬁdor poet beatles: none not serioue vary rapid

LOAF - Log form: Comprisez size, appearance and frequency of natural defocts, 1mpedihg full
utilizatIon as followes

A - largs well-forued unarmed trees, diameter ut breast height above 60 om, usable length 15 m
and up, buttresses and natural defects which are not impeding full utilization,
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2 - reiyian sized well=Torved unarmed trees, Jiumeter at breect heisht between 30 and 60 cm, usabdle
Lengsth up to 1) m or larse trees robt well {orwed wita buttresses and natural defecte impeding full
n*ilizatien.

2 - suall treez, lismeter 2% hreast heigrht tnler 30 cm vhich are of no commercial value with
rerard te tae crotuction of cavatocd An. venrer,

r20 - Cecurience refers to tue fre,uency of tie tree in %zo South Americdn Amazon rerion as
described 1r the literature mentioned in Appendix VIII,

~ maumprally frequent
- locnlly frequent
- orca3ional to rore

vy >

Aprendix I1T: Clawv and veuorr log rroduction of Soutr A cricsi ‘ropical .ood tpecies

231 valoe cia nificationt  Th.o above classitication ‘oe~ :rt conlain andizations on colour,
Texture, [ustire and owner ool shiiracter:stics relative to decorative aspectr end to factors ine
volving a sertaln wca.are of suhcective ouidgsenent +hich ay chainge over time hecause of changing
consumer attitude, .or thene important aspects cormon denominatprs were estahlished in the form
ot & broad valie/nuwe clessification system . hich 13 basel on estimates of averages 1972/3 at the
point of shipping and/er at 1ill a1te. The estimatec mim at bringing out the "solid wood" values
for tne comnerciasl ~pecier and are hased on established uses for sawing (3), peeling (P) and
aslicing (V). Conver~ion cozts are excluded from tuese estinates as they would divert from the
actual value of solil vwood, The following value clas7es ere applied:

USS{m}

(1) Low up to 30
{2) iodiun 30 - 60
(3) Intermnediats 60 - 90
(4) High 90 ~ 130
(5] Special 130 - 180
(C< Irerum 180 - 260
(7) Top 260 and up

Appendice III1, IV and V.

I @ stimates

ABBREVIATIUNS
Weast and Central

South America Africa Southeast Asia
BRA - Brazilian Amazon LIB - Libveria THAI - Thailand
BOL - Bolivia IVC - Ivory Coast ML - West Malaysia
PER - Peru GHA < Ghana SAR =~ Sarawak
ECU - Ecuador NI1G ~ Nigeria SAB - Sabah
COL - Colombdbia CAM ~ Cameroon IDO = Indonesia
VEN - Venezuela GAB -~ Gabon PHIL -« Philippines
GUY - Guyans CGO - Congo
SUR - Surinam ZAI ~ Zaire

GUF - Frenck Cuiana
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CHICIZILY CY PROPLRTIES AMND CILARACTINISTICS fen
CVALUATION € LESSIR-USLI #CHD SPLCIES

The following cesoription nf wood propertier =nd characleristics 1+ the result cr 1t . v
screening described in Chapter 4. The terms teed 1n the literature wore systesaticall, owr: rre.
under the heading aleo used in this chaplexr, but indicutiors on "Aspect and Ltructure" . ure
added,

N

There are ¢4 items in the list delow aund tle fcllowing comrentic seer appropriute:

- deteiled studies are needed to lcfine correlations telween “terr, i1nec ut
reducing the total number;

-~ add new items us nmy bte necessary tu 1 prove “eccription of properties and
characteristice;

~ results of tests on properties need to he expresited 1n terms wnderstandebl:
to ali interested in vorking and uzing tropical timbver;

- results of teots ashould be eassily comparsble when different test wcthods
are used,

1. Jorkability

Properties related to cutting, combinin; and shaping wood:

a) sawing {g) nail holdirg
b) peeling éhé screwing

c slicing i Fluing

é¢) planing (3) moulding

92 drilling éké mortlizing

(f) nailing 1 sanding

2 Finishing

Properties related to surfact quality and finishing:

b ataining

¢ painting
éd printing

[ transparent coating

%a filling

3, Shrinkage

Properties and criteria related to behaviour during seasonin.: and xiln drying v o dimen-
sional stability:

volume shrinkage and swelling

tangential and radial shrinkage

T/R ratio

tendency to split

tendency to cell collapse

tendenoy to other specific seasoning defects
dimensional stability

(
(

Qa0 O 7P
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Strength

Properties aud criteris related to nochanical stren~th:

?a) static bending
k impact bending, toughnecs
c compression parallel to prain
d compression perpendicular to' grain
e shear parallel to rrain
Ef tencion parallel to grain
¢) ‘teneion perpendicular to srain, cleavage
(h) hardness, resistance to wear
Durability

Properties related to natural durability, resistance and treetabilityt

resiatarce against fungi

resistance against wool bhorers
resistance against marine borers
resistance to acids, etc.
treatability - type of preservative

Aspect and structure

Characterictics related to the natural aspect and wood structure:

A

s
i

20 e

(
(
(
(

colour

grain and texture
heartwood -~ sapwood
ageinz - change in colour

Characteristics of loge

Dercription of type and frequency of natural defects, impedinpg full utilization:

20 op

defects vicible outside of tree trunk

defectes visible in transverse section

deviation from cylindrical form

occurrence of butt ends and other deformation in tree trunks causing
difficulties in harvectins and utilization
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Selected Bibliography for Reference:

A. Country Reference:

BRAZIL

l. "Amazonian Forestry" (1975%) N
Ministério da Agricultura
Instituto Brasileiro de Desenvolvimento Florestal
Rio de Janeiro, Brazil

2.  FAO/1BDF/BKA-45 {1574)
"Production and Distribution of Amazon Timber Products"
bruce, R,W,
Fi10 de Janeiro, Frazil

3.  Loureiro, A.A., Freitus da Silva, M. (1968)
"Catdlogo das Madeiras da Amazdnia"
belém, Erazil

4. FAO - No. 2080 (1y6y)
"Forest Inventories in the Amazon"
Heport to the Government of Brazil
Kome, ltaly

5. ”Helaqio Botlnica de 704 Espécies Florestaie Amazbnicas"
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