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FOREWORD
 

The rational management of forest resources, with the 
attendant contributions to national strength and well­
being,are more often than not a goal rather than an 
achieved objective. In fact, many of the countries with 
which FOA is concerned are characterized by a dearth 
of forests to manage, and forest wealth can be obtained 
only, if at all, by a slo' process of what amounts to 
reclamation. Liberia is one of the more fortunate 
countries with regard to its forest resources. in spite 
of a shifting agriculture, typically destructive of the 
forest, this West African Republic still retains a body 
of almost untouched forest, extensive enough to constitute 
a resource adequate for the ne ds it umy be called upon 
to fulfill in the Nation's expanding econormy. 

This report describ s the activities, discusses the problems, 
and reports progress of an FOA forester who has been 
aiding the Liberian Government to initiate a progres sive 
forestry program starting "from scratch. " The author, 
Torkel Holsoc, brought a considerable and varied experience 
to his Liberian assigb-nment. He received his basic professional 
forestry training in Denmark. In 1932, he came to this country 
on a Harvard scholarship, received the degree of Master of 
Forestry in 1934, and later becaine an American citizen. During 
the Emergency Conse rvation Work, he superviscd the silvicultural 
work of twenty CCC can-ps in Indiana. From September 1935 to 
July 1936, he was instructor in Forestry at Ohio State University. 
In 1938, after two years as a Forester in private irndustry, he 
joined the staff of the Division of Forestry aT West Virgi.nia 
University as Instructor. From 1942-4'. he served as an 
intelligence officer in the U. S. Army Air Corps. In 194t, he 
returned to West Virginia University as Professor of Silviculture 
in the University ind Silviculturist at the Agricultural Experiment 
Station. For several years, in addition, he nanaged the West. 
Virginia Forest Produo ts Assoc:ation, a cooperative organization 
which conduc_'ted complete forest management work for private 
forest land ouners. He is author of a number of technical and 
scientific papers and bulletins. 

This report of Mr. Holsoe's a.ctivities in Liberia from 195 1-53 
should be of interest not only to other foresi,:rs on FOA assignments, 
but also :o wood-using industries interested in establishing 
operations in the hitherto unexploited tropical forests of Liberia. 

In chlirge of ca rerch Wilhelm Anderson, Head 
Fores. Se rv i Far East Section 

Foreign Agricultural Service 
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LIBERIAN FORESTS
 

Liberia was at one time covered with tropical forests. The 
country is located between 4 and 8 degrees north of the 
equator in a heavy rainfall belt, and all the forests along the 
coast arc classified as tropical evergreen rain forests. 
Farther inland, where the rainfall is considerably lower, the 
forest trees are more or less deciduous, losing their leaves 
at certain times. The best timber in Africa is found in this 
equatorial belt. 

Duc to thc practice of shifting cultivation by the natives, much 
of the forest has been cut over, so that at present only a little 
mcre than one-third of the country is covered by high forest, 
or old growth. Much of this high forest is composed of virgin 
timber, while other parts "ere cleared as much as a hundred 
years ago, reverted to forest, and thereafter were left 
undisturbed. Still other forest areas that have at one time or 
another been exposed to shifting cultivation now support what 
is termed "broken forest, " containing stands which range in 
volumei between 2, 000 and 7, 000 board feet of commercial 
timber per acre. Through proper forestry practices these 
areas could form an important part of the country~s permanent 
forest estate. The so-called "low bush" is found on areas more 
recently cleared for farms and abandoned, and seldom contains 
trees more than 40 or 50 feet high. The species which first re­
claim these clearings are usually poor timber trees. Low bush 
areas have ordinarily been used repeatedly for agricultural 
purposes, and, in view of the presence of large areas of high 
forest and broken forest, the low bush areas might well be 
considered as prospective agricultural land and unavailable for 
forestry purposes. 

Until 1947, there was very limited informnation generally 
available on the forest resources of Liberia. Karl R. Mayer 
in the period 1947-49 carried on extensive explorations and 
published his findings in Forest Resources of Liberia. 1-/ 

I/ 	 Mayer, Karl R.: Forest Resources of Liberia, United States 
Department of Agriculture, Information Bulletin No. 67, 1951. 
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Mayer travelled thousands of miles on foot, and by 
correlating his field observations with study of aerial 
photographs, estimated that the land area of Liberia 
was divided approximately as follows: 

Condition Total area Percent of total 
class (acres) land area 

High forest (old growth) 8, 950, 000 37.6 
Broken forest 4,850,000 20.4 
Low bush (second growth) 5,250,000 22. 1 
Non-forest 4,750,000 19.9 

Total 23,800,000 100.0 

Mayer further estimated that each year approximately 50, 000 
acres of high forest are destroyed by rice farmers in 
establishing farms, cutting down the trees and burning over 
these areas in their efforts to produce food. This activity, 
known as shifting cultivation, is about the only factor 
operating to reduce the high forest area of Liberia, but it is an 
effective 011e. The establishment of farms does not follow 
any prescribed geographical pattern. A farmer and his 
family may leave their village and wander into the high forest 
for several miles before settling down and starting to clear 
an area. This is done by first cutting vines and bushes. After 
these have dried, the trees are felled. Although many of the 
trees reach diameters of four or five feet, most of them will 
be cut down. A common exception is red ironwood (Lophira 
alata), which is too hard for the farmers to cut with an ax. 

After all this material has partially dried, the burning starts, 
during March or April. In the first burning all the smaller 
material is consumed. Durin*1 successive fires, the remaining 
material is re-piled and further consumed. Most of the logs 
from the larger trees still remain where felled, but some of 
the ground will be clear among the logs. All this clearing work 
is done by the men. The planting of the rice and the harvesting 
of it is done by the women. During May the women will start 
grubbing the earth with small hoes. They place seed rice in 
the ground and cover it up in the same operation. During its 
entire growth, the rice has to be protected from various enemies. 
For this purpose a small hut is built in the middle of each field, 
where constant guard is kept. Bush cows may come in during 
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New farm in wha t wvas formerly high bush, near 
Bom-i Hills, Liberia. 
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the night to graze on the rice; these animals are scared away
 
by the beating of drums or by other ncise makers. Later,
 
especially when the rice kernels are maturing, large flocks
 
of rice birds may settle down on the field to eat the greater 
part of the crop, if it seems unguarded. To protect the rice 
froun gro niidhogs, the fiie ( s usually ftected in by surrounding it with 
it with three to four-foot sticks laid closely side-by-side. 

The rice is usually ripe a-nd ready for harvesting in September 
or Cc to b Immn edi-itely lifter rice harvesting, cassava is 
planted on the sl re !,roinl. The c assava crop ripens in about 
8 or 9 mozith-. After thalt, the usefulness of each little clearing 
has. ended, .in '. the fcrtility of the soil is nearly exhausted. 
Consequctnoly, i 0e. arct must be cleared for the next season's 
rice crop. Ihi. rmity be ain extension of the old clearing, or as 
above stated, it may b- started several miles away in the middle 
of the high fo rcst. Itlie result is that often these individual farms 

sctt hugihotare found r,,,er otherwise uninhabited areas. 

Besides estlbtishimg firmr-s in the high forest, the farmers also 
use much of the broken forest and low bush ;areas for their crops. 
The customni ry procte(urc is to abandon iny farm arei as soon 
as one cr)po)f ric- and one crop of cassava have been grown on 
it. The aba1ndoned are'a is usually left for W aut sevei_ or eight 
years, (uriiii v0ic h tielic bushes and trees again cover the gro und 
and the fertility of the soil is thereby partially restored. T hen the 
area is agin cle,red nd another crop of rice and cassava grown. 

Although tlhe broken forest and low bush areas are much easier 
to clear and cultivate than high forest, many farmers still prefer 
to clear high forest land. One reason is the belief that a greater 
crop return can be obtained from these virgin areas. In certain 
parts of the cotuntrv, particularly in the high rainfall belt, this 
may be true; but in much of the interior of Libe ria, excellent 
crops are being grown in the low bush areas. The main reason for 
preferring to clear the high fore-st seems to be that it is considered 
more of a man's work to cut large trees than to clear ground on 
which there are only small trees. Through this clearing of high 
forest, about 500 million board feet of timber are wasted each year. 

FORESTR Y LFGISLATION 

Mayer realized the niecessity of forest legislation in order to 
prevent the great destruction of forest resources which takes 
place every year. If the present sporadic methods of clearing 
land for farms in the interior of the high forest continues 
indefinitely, and is not replaced by an orderly expansion around the 
pre ent villages, the high forest will eventually be broken up by 
farras. Mayer, therefore, submitted to the Liberian Government 
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in 1949 a draft for a forest conservation law which would,
 
among other things, control the shift of agriculture to some

degree by establishing national forest reserves in which
 
clearing could be 
controlled or eliminated. This draft had
 
not been enacted into law in 1951, 
 at the time of arrival of the
 
writer.
 

At the suggestion of Hon. Stephen Tolbert, Assistant
 
Secretary of Agriculture, minor details in Mayer's draft were

changed and the draft sent 
through the Secretary of Agriculture,

Hon. John W. Cooper, to President Tubman. In November
 
1951, the President forwarded the 
draft to the Liberian Senate
with a recommendation for its passage. However, due to a 
lengthy discussion of the annual budget, the Act w'as passed
 
over in that legislative session, During the following year,

the writer had an opportunity to discuss forest conservation
 
problems with the President and various members of the
 
Cabinet. 
 Through the efforts of the Secretary and Assistant
Secretary of Agriculture, the Forest Conservation measure
 
was 
again brought to the attention of the Liberian Legislature,

during the 1953 session. In March, 1953 the Act 
was passed

unani mously by both legislative bodies. It became law on
 
April 17, 1) '3, by the signatu.'e of the President of the
 
Republic_ of Li be ria. 1/
 

The Forest Conserv;ation Act empowers the federal government
to establish forc.st reserves in various parts of Liberia. It

furthermore provides for the establishment of a Bureau of
 
Forest Conservation in the 
Department of Agriculture and
 
Cornmerce to administer the Act.
 

The termn 'reserve' as used in the Act should be discussed 
at this point. A forest reserve is generally c:onsidered to be 
an area in custodial status, that is, locked up for a rainy day.
The present national foi est system of the United States originally 
was established ais a series of reserves in this sense. In 1906, 
a policy of use rather than protection only was adopted, and the 
term "reserve'' vas anandoned ir,favor of ''national forest'". 
Under this policy these public areas have been developed for use
in g rowing and harvesting crops of trees, controlling water run-off,
and furthering the development of fish and game. 

Although the 1953 Liberian Forest Conservation Act uses the 
term "reserve" and "reserved area, " it clearly states that 

1/ "An Act for the Conservation of the Forests of the Republic
of Liberia", approved April 17, 1953. Published by
Authority, Government Print ing Office (Department of State).
 
Monrovia.
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scientific .­restry, wilb on !pied ede"reservd 
areas' and that thecy, along i tupublicly .. ed 
lands, will be devoted:"to theirmost productive use;, 

k 
for the pBermrtanente goo dtofn thf6 whole 
bothi direct and indirect, value s. I11Tho 

considering 
Libexian concept 

-
~ 

-opl 
, 

-of-the-publi forest, 'thus is thatth-eyr atoa­
forests, asn the United States, andnot untouchable . .. 

stores ~~~..................i : ad .........hae......................tt.................44a5 :of timber. 

Immediately after the passage of thForest, Conse:ation . 
Act, Forest Ruleseand, Regulations, to implement the 
Act.-were formulated. These were based on suggestions 
made by Mayer as a result of his studies of the problems.-
The Rules and Regulations were approved by Hon. Stephen 

: 'Tolbert, Acting Secretary of Agricultureuand Commerce, 
and have been submitted to President Tubman for hisr 
approval., The nature of thys rules and regulations will 
be discussed later in this report. 

-. A budget for the Bureau of Forest Condservation for the 
calendar year 195'4 has been submitted to the President ~ 
for inclusion in his budget. This provides for the 
employment of one Deputy Bureau Chief, three Forest 
Conservators and three 'Forest Rangers. 

THE HIGH FOREST AREAS 

At one time all of Liberia was undoubtedly covered with, 
high forest,- Shifting cultivation has reduced this virgin 
forest so that at present only a little more than one-third . 

of the qountry is still,covered with undisturbed high forest. 
The Liberian high forest contains numerous species, 150 
or more of which reach commercial timber size.'. Due to 
the great variation in rainfall throughout the country, its ' 

composition varies greatly. 

Aln Forestnticoast and stretching inland for about 50 
miles, the forest can be classified as evergreen tropical rain 
forest. In this belt the rainfall ranges from about 150 inches 
to over 200 inches yearly. , ,,. 

The most common species found is red ironwood (Lophira 
alata) , :which already has been exported from other, W-est,-
African countries and used extensively in harbor construction~ 
in Africa and'uoe I eti locatio'n's along the coast ' 
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Musanga Sr-nith-i Lr wood) invading recently 
abFEUFcd fa-rm near Totota, Liberia. 
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of Liberia, red ironwood occurs in almost nure stands, (which is 
rather unusual for tropical forests in which composition generally 
is extremely mixed). Other species fovnd in this coastal belt 
include Saccoglottis gabonensis, Anopyxis ealaensis, Afromosa 
monophylla, Parinarium excelsu, chrocarpus africariu s and 
Tarrietia utilis. Most of these spcies are valuable tr fieavy 
construction work; the last mentioned is the only one which is 
considered suitable for other uses, including possibly furniture 
manufacture. Since the coastal area at present is the only area 
on which timber operations may be profitably conducted, owing to 
the difficult transportation from the interior, the lack of woods of 
recognized high value probably explains why large-scale logging 
operations have not yet been started in Liberia. 

The Tran:,ition Forest 

Between 50 atnd 00 to 1'50 miles inland the annual precipitation 
drops to from 10) to 150 inches yearly. The Forest in this belt 
is a transition between the coastal evergreen rain forest and the 
deciduous forest found farther in the interior. Some of the species 
in thi.s lelt are deciduous for a few weeks out of the year, while 
otthcrs s d leave s as , develop' their gradually ne ones and stay 
green t I uII-, ut the yc; . Forest composition is (juite different 
from that of 11w coastal belt. Her several v-tluable species for 
furnitu re m;iiiu*ctirc are found. Among them are Terminalia 
ivorensis TItnd sup er ha, Canariumn Schwe infurthii, Milmfusops 
Heckeli1 and hF7TpoTa cxcelsa, ill. of which have been 
utili,,ed by the-inrniture iuius try in Europe. Besides these species 
several valuable for costruction timber, particularly Piptadenia 
africana, are found. 

The Decinuous Fore:st 

The real deciduous forest is found in a belt having less than 100 
inches of precipitation per year; this is about 150 miles from 
the A Laritic Coast in the We stern Province, while in the south­
eastern part of Liberia it is found about 100 miles inland. The 
most valuable timber species in West Africa are found in this 
belt. Here are several species of Fntandrophragma, which are 
being exported currently from the Gold Coast aT7-apele" and 
"Utile" and useAl under the name of "mahogany" in Europe. 
Besides these, there are also Lovoa klaineana (brown mahogany), 
Triplochiton scle roxylon, Sarcocep-'halus did?7richii, and 
occasionally P'fThaya ivorensis and K. anthothcathe last two 

being the true AfFThian mnahoganies. In addition, such important 
species of the transition zone as Mimusops Heckleii, Terminalia 
iverensis, T. Superba, Chlorophora excelsa, and anarurn 
5..-ei -nTrt'iiiare7o5n d -re. T composition and stand 
vo umes of these interior deciduous forests compare favorably 
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Lophira alata (redl ironwood) near Diala, Liberia. 
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with those of any stands being utilized for commercial 
purposes in West Africa. 

Although the occurrence of certain important timber trees 
is well defined according to the rainfall belts, others are 
found throughout Liberia. In particular this is true of such 
species as Lophira alata, Anopyxis ealaensis, Parinarium 
excelsum and TiarrieTl-TW7tiTis--TTowever, since these 
species are no Turrently oflthe highest value, the important 
dete. minants of utilization possibilities are the occurrence of 
the species listed above, or the discovery of new species or 
new markets for species hitherto considered secondary. 

1'F P A V '!. IN ' Fli " IIN'FIR 10 . 

Investigation of f:ret rcorponaithn and tirriber vohurne in 
Liberia is a tedious and time -. consuming job. Since most of 
the high forest areas are far iaway from the present road 
system, the only form of travei pO.sible i.- on foot. Much 
of this is d-one over native trails with porters headloading 
the necessary equipment Duiring the l'vea assignment 
in Liberi, the forestry adviser o v,.rd about 700 a lms on 
foot. Bush tr vel Is usual]y plMI( in uCIc a'th a 
village is r'eacl r after daily ,avi of nbout tvntv-fivc 
miles. Experinc, has sh-,vn tht Chiefs in these villages 
will u.lwiays co p with the extent.pr at ( Lavelers to ful eS1 
For instance, they will generally make several houses 
available to a field party. It is common procedure for the 
Chief ti3: oihl0er impar atant people I) brig gift-s or "dashes" 
(a chiclu, eggs, rice and other foodts) to ;I piity once it is 
settled for the night. In order to reciprocate fKr these 
"dashes" it is cust,'niry for the field party t Mtash" each 
giver with a snall anro,& of money before leaving tavn the 
next n-irninmm If it is not .nswible to reach a village by 
dark, m, in ain unin habited f rst are, the party must camp 
out. Leaders of the field party usn junule hammocks, while 
the natives 'onirally hOW lean-t .. 

Tram'v over trils frequently rejuires native guides, for in 
sorme cast s trails are merely marked by brtiken twigs or a 
few cut- -ff br;inches, visihliuoly to guides. Aid eve,i : ative 
guides can gut los. Therefore, aerial photographs, or 
sketches mtrie from them , are often carried on bush trips. 
By using a c'imp;a.ss, and ke,.:pi op track of distance travelled, 
by pacing or estimating average speed, safe arrival into towns 
is generally assured. Particularly on rainy days, the native 
guides seem to have difficulty in finding their way. However, 
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;~:jwriter's travels, he never, had-,a single item sto en., MoneyY,­1avI ,yscarried,'in ocoins,- was kept inia w'oodenthe for 

bo~x. Thi box would belae.o some, carrierls.,eaa:in 
ofthe ngndusally not 'seen ag'ain until night. - In spite v~7 

~ 	 money.-was and-,that the box. could-be' oper'Ad easily,, nothing ' 

:was ever rnissing. Although life"in the bush i's verY 
--

~~~strenuous and, primitive ,_ foresters Must-be prepared toj-­
spend a coni ab' ii- othr 

sthis, neesr inore 
~ 	 but it is necess Iary thai'ther be understandinofteppl
 

and theic ulue~
 

~The tropica1 orest is cmltl ifferet fo n
 
~'~-'-- ~for .ter
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Canarium Schweinfu]thii 'African elemi) near Diala, Liberia. 
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Another fallacy is that the tropicai high forest is impenetrable.
It is true there often is heavy undergrowth and Ihai it would 
be difficult to run a straight line th rough the high forest. Most 
trees are without branches for quite a distance uj:, since shade 
has killed off the lower br#nchcs. However, where a large 
tree has fallen recently, thmre will be a thicket. But such 
thickets can generally he. avoided and it is not too hard to
 
travel uff the tr.ijs,
 

When travelling alone in the high forest, is impressed byone 

the stillness. Only in the early morning or at night will there
 
be noises from monkeys and birds. At noon birds are resting

and there is complete silence,
almost only occassioaally broken 
by the sound of a falling branch. On bush trips with carriers,

who often number as many as twenty, there is little qui.e.

Although these carriers are vitally interested in shooting game,
they like to talk o .ing. Inaorder to be happy the Liberian 
native m"ust have .utd--oreferdbiy rhythmic sound. With 
it, they work muci I itier. lthough the y are aware that 
nobody can .h,)ot go , while there is noise, they continue to 
beat out a rhythm on - Small drin or stick so that thEy may 
forget the heavy I)Jds n their heads. 

WVhile hunting, the nativ\e will strip dow'vn so Lhat no light 
colored clothing' will show. He can move noiselessly through
the densest forest u') bring himself and shotgun within range
of the game. AnteloI) s, monkeys, and even leopard:; are 
hunted this way. Libe rian hunters hunt so as to waste little 
ammuniti.on, since a shotgun shell costs 25 cents, almost a 
day's pay. 

FSTAB.LIS~iM ENT OF FORFSTPUBLIC RESERVES 

The writer, as Forestry Advisor, has placed considerable 
emphasis on the importance of establishing certain public forest 
reserves in Liberia, before the best remaining timber land 
is cut over by rice farmers. In November 1951, a " roposal 
was submitted to the Joint United States-Liberian Commission 
outlining a program for placing some 3 or 4 million acres of 
high forest in national forest reserms, as one means of assuring 
a continuing supply of high-grade timber products. Under this 
proposal, the United States Government would, through TCA, 
furnish six junior foresters to act as chiefs of field parties in 
establishing the boundaries of the reserves, while the Liberian 
Government would furnish transportation and housing for these 
emplcye-.3. The Litn:rian Government expressed its willingness 
to set aside about $25, UGO yearly for this project. The Liberian 
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m of the Joint Commission were unanimously i n 

faor f the -proposal for they recognized the importance 
of halting the wastage of the nation's forest resources 
durin termuntil tansportation facilitie were ', 

roved t the point that forests could be managed , 

An ad( quate forestry program for Liberia offers many 
. great henefits. Through good forest management applied A 
to the present high forest area of about 9 million acres, it 

,should be possible eventually to extract Z to 3 billion board 
feet okl timber per year indefinitely. Assuming a conservative 
sale t'lue of $60 per M board feet at port, in'form ready 
for m!arket, the annual value of such production would 
amount to $120, 000, 000 or more. This income to a large 
extex~ would be distributed throughout Liberia in the form of 
Swages. If the Liberian Government were to obtain $3 per M 
board.feet in stumpage(the rate proposed in the Forest Rules 
andRegulations), the revenue would be $6, 000, 000 or more. 
The$estimated revenue cannot be obtained in the near future, 
since adequate transportation facilities and markets are 
lacking. The figures are given to indicate the importance 
ofpossible benefits. If a forest conservation program is 
aggressively carried forward by Liberia now, the forest 
area necessary to export the annual cuts indicate4 will be 
available when conditions become favorable for management. 

Although great interest in the proposal for setting aside 
public forest reserves hasi been 'evidentamong Liberians, the
 
delay in the passage of the Forest Conservation Act postponed 
any Iiction until the spring of 1953. But before the passage of 
the Forest Conservation Act, Hon. John Cooper, Secretary 
of Agriculture and Commerce, suggested and President 
Tubman agreed that work should be started on a boundary 
survey of the first Forest Reserve. The President approved 
a small sum of money for the beginning of the boundary survey 
of the Gio Forest Reserve. This high forest was selected for 
several reasons. First, the Gio forest.contains about 15 M 
board feet per acre, according to Mayer. Second, the species 
found in this area are among the more valuable ones. Further­
more, the writer's observations made on several trips were 
that aggressive farming activities were rapidly destroying 
-Y-)rtions of the best timber.
 

From the aerial photogxaphs made by Aero Service Corporation 
of Philadelphia, Pa. , a temporary boundary map was -ade to 
serve as guide for the survey. The boundary lines were drawn 
in such a way that all current agricultural developments were 
excluded from the proposed forest reserve. The total area of 

' ! .the reserve will be about 80, 000 acres. The actual job of , 
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surveyig the boundaries was started during the latter part
of A cril 1953 by a field party under the direction of the writer. 

During the survey two Liberian aides received training in

running the compass 
and using the surveying chain. After
 
ivorking on the survey for a few days 
under instruction from

the writer, two Liberian aides learned to run compass and
 
use a chain sufficiently well 
so that they could handle line 
establishment. About 20 weremen employed cutting ahead
 
of the front chain man, cleaning the brush from the path for
 
sighting the compass, and finally clearing the boundary line,
 
a six-foot path free of all underbrush. On the boundary lines,
cola nuts were planted at intervals of 33 feet. It is believed 
that in six or seven years, when the cola trees will start
 
bearing, the native population will travel along the boundary

line to collect the highly prized cola nuts, 
 and thus keep the
 
lines clear thereafter.
 

Although the men worked hard, it was not possible to complete 
as much as one mile of survey line per day. Some of the
 
delay was due to the swampy terrain which had to be crossed.
 
At times there was a solid wall of saw grass, rattan and vines

in front of the cutters. In more open high forest., it will be
 
possible to progress faster than 
a mile a day; however, a
 
mile per day average for all conditions is considered good
 
progress.
 

During the first of May the rains were heavy, and, although
the workers built shelters for the night, they were unable to
 
keep dry during the downpours. Because 
cf lack of sleep, the

work suffered tollowing heavy night rains. The work was
 
therefore discontinued, to be resumed during the next dry
 
season.
 

About 10 miles of boundary survey was completed. Some 
valuable experience gained from thiswas beginning which 
will be helpful in the planning of future sarvey work. The most 
serious problem on such jobs is providing food for about 25 
men. It is necessary to carry provisions for about a week and 
to replenish from time to time from towns in the vicinity. From 
the food standpoint, the most favorable time for a boundary 
survey is during the beginning of the dry season, since at that
time rice is plentiful and easy to purcaase. In future surveys
it will be advisable to set up a purchasing unit consisting of 
one responsible native with carriers, which can be depended 
upon for a source of staple provisions. In addition, a hunter 
must be employed to secure meat. 
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C. :R>Lw :ckdii taForeostry Consultant inhis report on 
orestryproblrems /pointedout tht firstpriority in line 

estabishnent shoul be dictatedby agricutura pressures.
The,current highway building piograin has shown that~wher­

pe~rs~hnelfo ehwork. . 'claimsd ,of r 
eero a. hr~a o b~terboiit,w~lills lpOit stai 

are, made as sooni as surveys, have beerrcompleted. In many____ 
casestrhe-earea invohedhi stra rea h whe Unes tth ric eaOims 
are entered, the rst activity is to cut down the high forest 
for rice fields,."f the establish merit 6ffrest reserves does 
not keep ahead of such farms,large virgin forest areas will 
be destroyed, the permanent forest estate seriously reduced, 
and problems of reserve adminstration -increased. : !~: 

4 

As shown by the initial work in running a boundary line, this 
work is most time consuming. In order to delineate the forest 

4 reserve areas which are most severely threatened by shifting
cultivation, it will be necessary to have more for-estry
personnel for the work. The original proposal which envisaged
using American junior foresters for this task still appears to 
be sound. Through their work it will be possible to establish 
forest reserves in the high forest areas, which are under the 
greatest pressure and at the same time train Liberians, who, 
in a few years, will be able to proceed with the work until 
permanent forest estate. Prospects that the establishmeit of 
the program may be effectuated are good, for on several 
occasions President Tubman has expressed concern over the 
state of Liberia's forest resources. Recently, at a Council_,
meeting at T appita at which several District Commissioners 

Sand more than 300 Chiefs were gathered, he brought the matter 
up, and spoke at length on the he'iefits to be derived from the 
forests. He discussed their ability to provide revenue and 
labor, food through game, and general benefits through soil 
conservation and water retention for the people of Liberia. He4
urged every one to grow all their rice in the swamps, instead 
of cutting down the high forest for rice fields. Finally, the 
President asked those native Chiefs who would cooperate with 
him in this conservation program to so indicate by standing. 
He was answered enthusiastically by all Chiefs getting to their 
feet. 

** 

It is hoped thatthis first step in the conservation effort can be 
pursued vigorously at the present time. Establishment of public
forest reserves is important in Liberia for thiscountry is one 
of the few in the world which still has the opportunity of 
establishing a forest estate in virgin forest areas. It will not 
be necessary to go through with a Program of forest rehabilitation 
before a profitable timber management program can be started. 

2,/ Lockard, C. R . Some Forestry Problems ,of Liberia. 
Unpublished report. United, States Department of Agriculture,
1953-. 
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The. opportunity is enhanced because Liberia possesses
valuable timber species which for ""nga time have been 
expbrted from various other. countries in West.Africa, 
where the supply is now decreasing. 

OTHER'ACTIONS BY THE LIJRIA, GOA ERNMENT 

IN FORESTRY...., 

' 
Shortly after the passage of the Forestry Conservation Act, 
Hon. Stephen Tolbert, Assistant Secretary of Agriculture,requested a comprehensive plan showing high forest areas 
which might be included in National forest reserves. By
excluding areas which at the present time are granted as 
option area for commercial interests, a system of forest 
reserves was tentatively laid out. These reserves were
 
generally placed in the interior of Liberia, since by far the 
most valuable tree species are found there. 
Also, by

locating them on the upper watersheds of rivers they would 
serve best in protection against soil erosion. Erosion is 
becoming a toserious problem in Liberia. According 
accounts from the native population, the rivers and streams 
are becoming increasingly muddy during the rainy seasons, 
and in recent years there have been many serious floods. 
It is reasonable to believe that there is a relationship between
the continued clearing of the high forest and these observed . " 
conditions. 

As indicated earlier, immediately upon passage of the Forest 
Conservation Act a set of Forest Rules and Regulations wassubmitted to the Assistant Secretary of Agriculture. Several 
conferences were held with him and a
final draft proposal 
was worked out and submitte to President Tubman for his 

approval.
 

The Forest Rules and Regulations apply to reserves and
concession areas as well. They specify, among oth( r things,
diameter or girth limits of various tree species whei, cut for 
commercial use on concession 

."1 

areas. They specify that
concessionaires engaged in commercial timber operations . 
are obligated to keep in forest production any area which has 
been utilized for this purpose. This restriction will tend to
keep out any farming activities, and, furthermore, assure 
a continuous forest growth on these areas. A special section
deals,with hunting rights and measures for game conservation. 
It was considered essential to establish this game conservation 
program on the forest reserves, since the native population is 
greatly dependent on game for its meat supply. Hunting on 

''.4..!). : :'
'
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forest reserves, willbe permittede
by-the issuance of permits and by required repoting of 
the amount of game killed. " 

bud imate fo'r the establishment of a Bureaubf
 
........ Forest..........servaion u theDepartment of Agricult..e
 

and Commerce was submitted~to the President. The 
 ' 

personnel suggested fo r the calendar year of 1954 has 
previously been stated. The position of Chief was left out 
until a Liberian trained in forestry could be found to fill 
this post. In addition to this personnel, the budget proposal 
also included clerical help, automotive equipment, travel 
allowances, and other items necessary for the operation of 
the Bureau. It was deered advisable to start with a sma l 
staff until such time as the activities made it necessary to
enlarge it. It is plhnned that upon establishment of a given 

.forest and a ranger will be'>reserve, a forest conservator 
stationed within the reserve to initiate activities. -

Although the initial establishment of the Bureau of ForeSt 
Conservation may at first cause a net expenditureon the 
part of the Liberian Government, the/ payment of a stumpage 
tax on all commercial timber cutting will cin bring in 

h 	 revenues in excess of the expenditures. The Forest Rules 
and Regulations specify that any one cutting timber as a 
commercial enterprise will pay to the Government a stumpage 
tax. This tax will be $3 per M board feet for partially 
converted timber (such as lumber, planks, and ties), while 
logs 	for export will be taxed at $5 per M board feet. 

Liberian personnel for the drea of Forest Conservation. 
will be 	 recruited by the Liberian Department of Agriculture
and 	Commerce, in consultation with the FOA Forestry-Adviser. 
Entrance examinations have been formulated in order to 
screen the applicants. These tests have already been used 

forthe selecti0onof Liberiansnw working with the Forestry 
S. 	. Adiser. tpphicants considered at the present time are 

:c..orequired to have an equivalent high school education. 
Although most of the questions are based on eighth-grade 
arithmetic (according to United States standards), it was found 
that a 60 percent completion was above average. .It has,, howiever
been proved that through training and eucation, itispossible 
to advance the' knowledge of interested young Liberiansrather 
rapidly. It is significant that there is a great desire, almost' a 
hunger, among them for knowledge. One expression of this is 
constant requests to most FOA technicians for technical reading 
matter. 

:
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FOREST INVESTIGATIONS AND RESEARCH 

Prior to arri.vai in Liheri, the %%riterwas a ,. re of the lack 
of infor mation in rcga rda to icentific atioln of I.i:,e rian tree
species. The )oybotanical referenc' book which were 
available we r e-{uHtchinson anad Dal.zicls Flora of West 
Tropical Africa, %khichco'i,,red entire W,es-t -Afric , aInrd 
Au v-e'lic;- La Flore F-rstiere de la Cote I'Ivoirc, %hich
duals .,,1 I y C5 - t ru.s o- 7 . Nlayer, d- s stayi STiS 
in Lihe ili, ,i Il t,,-) iduntify about 200 species of trees 
that rca I! tiintc-> ; .),f12 inches or more . Much of the 
herhari~ti ti1ttorial ,s.s plotographed, Ait houph titesC 
pictures trc il they are only helpful in the final 
identificatioi! ;cording to gencral characteristics. The 
best av il;!lc naiteriAl on iberian tree species is considered to be the 

..........
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Ent iance to a native village in Liberia. 
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collection of 138 wood samples at Yale Univeristy. These 
samples were collected in 1928 by G. Proctor Cooper and 
described by G. Proctor Cooper and Samuel J. Record in 
The Evergreen Forests of Liberia, Yale University, School 
o--T~orestry lu-Tllle nN .- l- Newl-Haven. 1931. 

In orde : to make availab e the iii,;.iomation which could be 
obtained from these wood sampIcs a card-sort identification 
key was constructed. The basis for this key were the 
mnicroscopic wood characteristics of the Yale samples. 
McBee -sorling cards with perforated edges were used, with 
one wood characteristic designated to each of the perforations. 
About 125 wood samples were recorded in this way, and a 
complete check was made of the keyed d-ita on the cards 
against the wood samples before the cards were taken along 
to Liberia. 

/ ~v 
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T ypical road conditions in Liberia during rainy season. 
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This card-sort key was augmented with loX enlarged photo.­
graphs of end sections. Through cooperation of the Tropical 
Forestry Institute at Princes Risborough, Great Britain, about 
100 photographs of end sections of West African timber species 
were obtained. These, together with photographs taken of 
the wood samples at Yale University, gave enlarged end pictures 
of most of the various wood samples for attachment to the 
perforatcl cards. 

It is extrerriely difficult to identify all tree species, since current 
botanical identification systems use leaves, flowers and fruits 
and since many trees racmh immense dimensions in Liberia. It 
is not uinus iat to find the lowest leaf-bearing branch situated 
a hundred or nore feet up in the air. Flowers and fruits when 
available are i.;ually located even higher ,j. Identification 
based on these characteristics is theretore tedious or impractical. 

The write,- fo,;uid that by cutting out a small wood sample from the 
base of a tec and using the wood i(lentification card-sort key 
he hra dv eoped, mnaiiy of the species were readily identifiaole. 
To check identifications trilie irn this manner, pliotograp!,s of 
leaves and fruil: ,t h y Maye r were used when hcrbarium 
materi;,t could 1)-oht iui d. The identificat io,, kcy now has 
been ol -,,,i, .s that it conta).ins cards for I75 Liberian timber 
tr( -<' I In ) uc.. iru',e for [ng tl-is key is simple and easy to 
lC 'r ; it s bve'i t ;i , example,-x to teach the Liberian 
aide s tlo identify tr'k- sp cies 'itlh it. 

The key thus i;s Lu:tool 'or training purposes. In order to 
aug ment the c ir d -- t k v base:d on wood c ha racteris tics, 
another typ)e of key also using ca rds has been constructed. This 
is based on visible gross trec characters, such. as forms of 
buttress, texture of barlk, color of inner a rk, presence of sap 
and late:.:, and their color if present. On the back of the cards, 
pictures of the buttresses a.:! the leaves will be attached in 
order to make tie identification more definite. It is obvious that 
this key will be even more important to foresters than the wood­
character key. It is planned to have this key available so that 
any one travelling throu,(,h the forest will 'DCable to identify the 
trees v. ith little difficulty. 

In order to facilitalc further the identification of Liberian timber 
species, a dictionary for six different languages covering the names 
of tree its lpehis )cen prepared. This covers the Mano, Pelle, 
Bassa, Cio, Vai ac.d Mandingo languages. Many times, the native 
nam2 will ut sign;fe i mmlediately the identification of the certain 
tree specie:,, I lwevcr, implicit identification cannot be made 
through the nativ name, since otten the same name will apply 
to seve ral species. It will, however, in many cases be of great 
help. 
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As a guide to the utilization of Liberia timber, such technical 
data on strength properties and other physical factors as are 
available in the literature of American and European 
laboratories have been collected and compiled for 36 
commercial species. This work is almost completed and 
ready for publication. 

NURSERY PRACTICES WITH CERTAIN TROPICAL 

TIMBER SPECIES. 

In order to provide planting material for experim-nt:il forest 
plantings, a nursery was established at Camp Johnson near 
Monrovia. Seed of Entandrophragma utile and Mimusops 
Heckelii er e collect-e5d f rorm trees in Liberia; seea of 
Entandrophragma- cylindricum and Khaya ivorensis was 
obtained LiT t and s e-edT 7ectona grandisIle-Ti old Coast, 
and Pterocarpus indicus (East iidian Rosewood) from 
Indonesiao. o-,hse species has its own peculiar growth 
characteris tics which arc reflected in differences in required 
nursery practicc. 

Entandrophragm. and Khaya species will germinate quite 
eadil iT they are light-'ycovered in seed beds, shaded and 

watered daily to prevent drying out. As soon as the first leaves 
develop, the seedling?2s s hould be transplanted. If the transplanting 
is lelyc-,d c, of these species are very difficult to move 
;af c-1 . %.hera . the tra.nsplainting is (lone at the prescribed 
time, extreme care has to ho exercised. If possible, a lump 
of dirt shoui- cover the roots during the transplanting operation. 
When seedlings of these species are transplanted to the field, 
it has been found that transferring the plants with lumps of 
dirt in paper bags ,,ill improve chanccs of survival. Furthermore, 
it is absolutely necessary to reduce the leaf surface of the plants 
before transplanting in the field, by eliminating all but two 
of the leaflets of each leaf; otherwise, the entire plant will wilt, 
either causing the death of the planrt or serious reduction in vigor. 
All transplanting in the field should take place during the month 
of August, which is one of the heaviest rainfall months of the 
rainy ,-eason. 

Mimu!-.ops Heckelii is handled differently in the seed bed. Although 
the seed is about two inches long and one inch in cross section, the 
best germination is obtained by covering only half of the seed with 
dirt, the rest remaining uncovered. This species germinates 
well, and therefore the seed can be planted in the seed beds at a 
spacing which makes transplanting unnecessary. The transplanting 
to the field is clone in the same way as with the two above-mentioned 
species. 
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Tectona grandis (teak) requires still different handling. 
The teakTruit is a round capsule about half an inch in 
diameter containing three or four seeds. To obtain good 
germination, it is necessary to place this fruit on top of 
the ground exposed to full sunlight. Best germination is 
obtained during the riry season when the sun is particularly 
hot. The fruit must be soaked thoroughly every evening, but 
allowed to dry out completely during the 6day time. It is 
only when the fruit is alternately dried ou' and soaked 
that germination will take place. If the fruit is planted in 
a conventional way under shaded conditions, little germination 
results. 

As soon as the teak seedlings have started, they must be 
transplanted, with a lump of dirt, into baskets about 8 inches 
in diameter. They remain in these until they are large 
enough to be transplanted into the field. If any other method 
is used the large teak leaves will invariably wilt, with the 
result that the plant often dies. 

Pterocarpus indicus (Indian Rosewood) is a very hardy 
leguminous plant which will stand almost any treatment. The 
seed received showed excellent germination, with rapid 
seedling growth. In six months many of the seedlings were 
six feet or more in height. These trees were transplanted in 
paper bags, ma inly because they had to be transported for 
more than 100 miles to the planting site. With shorter hauling 
distance, it is believed that even this precaution may not be 
necess'.ry.
 

Althouph the intention in the establishment of a nursery was to 
provide material for experimental plantings, it was not possible 
to obtain enough seed of all species so these plantings could be 
repeated enough times to satisiy the requirements of a sound 
ex.perimental design. Arrangements have now been made so 
that enough seed of Khaya ivorensis, Entandrophragnia utile, 
Mimusops Heckelii anTectona grandis will be availableTo­
establish large enouigh plantations to permit statistical 
analysis of results. 

The object of these experimental plantings is to test the various 
species in the different rainfall belts of Liberia. For example, 
at the present time, Khaya and Entandrophragma species are 
only found in places wK'ere the annual rainfall is less than 80 
inches per year. It will be of importance to know whether they 
will grow where heavier rainfall occurs. If this is the case, 
improvement of stand composition could be made by introducing 
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them in areas where there are logging operations, by
 
Splanting in openings created through cutting.
 

In order tp utilize the available planting material, demon­
stration pfantings of the several species listed were made 

siuatate nearnt.a?K an areawhich receives'. .Kanar in 
7<7" 	 abc94 1,75Winches of rainfall per year; at Suakoko Agricultural 

Experiment Station, which has a rainfall of about 120 inches; 
and in the, vicinity .of Ganta, where the rainfall is about 80 
inches per year. 

Considerable interest has been shown in Liberia in regard 
to the planting of cacao. This tree crop requires light 
shade throughout its entire life. In 1953, a start was made 
at introducing valuable timber species along with the planting 
of cacao, in places where cacao has been planted in low bush 
areas and the natural cover reaches a height of about 30 feet. 
The purpose of the experiment is to det:rrnine whether or not 
it is possible for the valuable timber trees to create a cover 
or over-story for the cacao plants, so that a combined 
timber and cacao crop can be grown at the same time. This 
experimentation will be continued and established with enough 
replication so that statistical analysis of results can be made. 

BOTANICAL INVESTIGATIONS 

In cooperation with Dr. G. W. Harley, medical missionary 
at the Ganta mission, botanical studies have been initiated in 
order to clarify the nomenclature of certain valuable Liberian 
timber species. Dr. Harley, who has spent 28 years in 
Liberia, is probably the person most familiar with a native 
timber species at the present time. It has already been found 
that although only the one species of Tarrietia - T. utilis 
(Whismore)-- is listed by botanists, there are ateast two or 
perhaps three species of this genus present in Liberia. Since 
the .wo species already found vary considerably ingrowing
 
characteristics and in wood properties, this study has definite
 
practical application. For the purpose of developing trade in 
this valuable timber, it will be necessary to distinguish between 
the species of Tarrietia. Final description will be concluded 
when Ylowers and fruits are available. 

In the case of Terminalia and Entandrophragma species, both 
considered valuable for furniture-and cabinet work, a clarifi­
cation is needed. Although only two Term'inalia species of 
commercial importance are listed for Liberiaone or two more 
species have been found. Although at present both Terminalia 
ivorensis and T. superba are used as furniture timber, it is 
possi that tie o-er Terminalia species may have physical 
properties entirely different. The same is true of the Entandro 
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phragma species. 

EXPLOITATION OF LIBERIAN TIMBER 

As pointed out by Mayer, about 58 percent of the land area 
of Liberia is covered with forests which und2r usual harvest­
ing practice could be operated commercia]ly today if accessible. 
About half of this area is in sta,:ds located in the coastal 
region and containing mainly timber species particularly suited 
for construction purposes, while the other half is located in
 
the interior of the country and contains a number of species
 
kown to be of great Value for the furniture industry. 

At the uresent time there is only one road leading from 
Monrovia, where .he harbor is located, into the interior. 
This road goes to Cianta, about 1,HO miles into the interior, where 
it branches; one branch leads in a northeasterly direction to 
Sanoquelli, the other southeasterly to Tappita, 60 miles from 
Ganta. Most of the high forest areas which in earlier days 
were iilong this road have been cleared and taken over for 
agricultural use. This conversion occurred within a few years
after the construction of the road. Frequently, the road is 
impassable during the rainy season, and, particularly on 
account of the low weight-limits of the many bridges, commercial 
loads of logs and lumber cannot be transported over it at the 
present time. Thus, opportunities for comrmercial harvesting 
of the timber resources in the interior of Liberia are lacking 
at present. A highv.ay program is, however, now underway 
which within a lew years may improve roads to such an extent 
that transportation of timber products by heavy trucks from 
the interior of Liberia may be a routine operation. It is in 
order to assure the rational harvesting of the remaining timber 
resources, particularly in the interior of Liberia, that the 
program of public forest reserves has been initiated. 

Besides the forests which will be included in the reserves, there 
will still be large areas available for private industrial timber 
operations. It is still possible to select high forest concession 
areas in the interior. These areas may, however, be broken 
up during the next few years when the road from Tappita to 
Chien is put through. As mentioned previously, the timber 
species in this part of Liberia compare favorably with valuable 
species available in other West African countries. 

There are vast forest areas, which in some places reach within 
a few rniles of the Atlantic Coast. Although there are numerous 
rivers in Liberia, only one is navigable for more than 5 to 10 
miles. This one is the Cavalla river, which forms the boundary 
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between 	Liberia and the French Ivory Coast. tThis 'river, f" 

~iwhich xnaintains a rathr-,r steady flow, is navigable during the 
~..entire yea rfor shallow draft barge's for a' distance of about."'i 

40 miles from the Atlantic coast.. This river i' the.only 
present means of reaching some of the high forest containing 

thmrost -aluable- woods._-_. 

The forest areas along the Atlantic coast now represent the
 
most likely areas to be first exploited. The main difficultyS ' 	 is that the species available are comparatively unknown on 
the commercial market. Certain species, such as Lophira " ''" i 
alata (red ironwood) and Tarrietia utilis (Whismore), are 
Iia dy known on the European mai f7 but most of the rest 

have never been introduced anywhere. This condition is due to 
the fact that many of the timber species present in commercial 
quantities inthe coastal area of Liberia are more or lcss
 
peculiar to this particular area. This situation may be due to
 
the fact that the rainfall in this part of Liberia is almost twice 
as great as in any of the neighboring countries. Because they 
are unknown inworld trade, itwill be necessary to carry out
 
various seasoning, strength and machining tests of many of
 
these coastal Liberian species to establish their probable useful­
ness, and to do much promotional work before they will be 
accepted on the commercial market. 

This work has already been started with the assistance of . .. , 
FOA in Liberia. Samples of the lumber of several species 
likely to be of importance to the construction trade have been 
shipped to various manufacturers in the United States and 
Europe in order to explore the possibilities of commercial use. 
Liberia has possibilities of ranking high in timber production, because 
it is a country having a large tropical hardwood timber resource 
which lies in closer proximity to the European market than that 
of any other country. For, the American trade also, Liberian timber ',A 

will have importance, since the shipping distance is shorter than 
that from.other timber-producing West African countries. .' 

TRAINING OF LIBERIAN 'PERSONNEL 

Each agricultural technician working in Liberia on the FOA 
program 	has assigned tc'him two or three Liberian aides.
 
These aides are selected by the Department of Agriculture 
and Commerce for final approval of the individual technician. 
In most ases, the aides are young Liberians')with high 

K.. 	 school educations. Usually, all selected personnel have been 
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eager to 	learn. The writer has had two aides-assigned to 
him 	 Their training has been -most of thefor the part, 
"on-the-job'" type, through participation in FOA forestry
activities. In addition, during the rainy season, assign­
ments and tests have:been given in elementary subjects, 
such,-as -ar-ithme tic- and- s imple--algebra i -s ubjects--neces s ary---7
for forestry calculations. Various text books, such as in 
elementary silviculture and mensuration, have also been 

~ 	 assigned for study. The forestry aides participated in the 
development of the card-sort identification key. After 
training in the recognition of wood characteristics as seen 
under a hand lens they were able to identify Liberian tree 
species. 

Before 	starting out on bush trips, aerial photographs were 
oftentimes consulted. The aides were given a special 
short course in the use of these photographs after which ­,
they were able to use stereoscopes and locate forest areas, 
and even to recognize a few of the tree species from the 
photographs. The planning of bush trips, finding the 
villages which were to be used for stop-overs du,-ing the 
night, and analysis of the timber stands along the course 
of travel would be done in consultation with the aides, since 
many times they had local knowledge of the terrain. When­
ever a certain forest area was to be studied, the aides 
were able to lay out the aerial photographs so that they 
were all properly matched, thereby greatly facilitating the 
work. 

Before 	the establishment of the boundary of t] Gio Forest 
Reserve was started, the forestry aides were given elementary
training in the use of a staff compass and a two-chain trailer 
tape. During the work on the bdundary line, the aides soon 
learned the simple techniques of sighting in the compass and 
measuring distance-with a tape. This relieved the writer . 
to some extent, making it possible for him to check other 
activities in conjunction with the establishment of the 
boundary line. 

The forest tree nursery at Camp Johnson has had two major 
* 	 :functions--the growing of planting material and the training
 

of forestry aides in nursery work. The aides did all the
 
work of carrying in top soil, establishing a palm frond shad,:,
 
making seed beds, seeding, and caring for and transplanting
 
the seedlings. The aides showed considerable initiative; on
 
their own, they established small experiments in which they 
successfully grew Tectona and Terminalia plants from cuttings. 

~ I 3r 
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During the rather limited field planting program which 
was carried out during the rainy'season of 1953,, the 
aides surveyed the planting plots, and supervised the 
planting of the seedlings with but little supervision, One 
of the aides has shown definite aptitude in nursery and 
planting-work-while.another.could-with. more,.training.--__ 
be developed into a good surveyor and timber cruiser. 
Through all this work they have shown very good, though 
different, aptitudes for various phases of forestry, which 
looks promising for the future. 

It is hoped that soon scholarships will be available for 
promising young Liberian foresters in order that they 
may take advantage of higher forestry training given zt 
Aschimota College in Accra on the Gold Coast. With/ 
proper training, Liberians can be made into foresters 
capable of taking over the work which is now being done 
by the FOA forestry advisers. 

In this connection, it might be mentioned that a forestry 
training program is being planned when additional FOA 
forestry personnel arrive in Liberia. During the rainy 
season, a more comprehensive forestry course will be 
undertaken in Monrovia in which personnel being
 
considered for the Bureau of Forest Conservation will
 
participate. The Forestry aide system discussed above 
should be used to give additional men on-the-job training 
during the dry season. It is believed that enough Liberians 
could be so traiPied to fill the needs of the Bureau for the 
subordinate positions in a reasonably short time. 

CONCESSIONS INVOLVING TIMBER LAND 

Firestone Plantations 

During the latter part of the 1920's, the Firestone Company 
was granted option areas in three parts of Liberia. The 
clearing of the forest started in about 1928 on two of these, 
one located near Harbel in the vicinity of the present location 
of Robertsfield and, the other near Cape Palmas. The third 
area, on the Sangwin River, was not developed and finally 
was turned back to the Governmemt d Liberia in 1952. 

Although much of the Firestone concession area near Harbel 
was covered ,with high fore,t at the time of the establishment of 
the rubber plantations, little of the timber was utilized. How­
ever, valuable information was obtained from this clearing 
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Remnants of high forest trees along highway north of Ganta. 
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operation. Through a joint project of Firestone and Yale 
University, G. Proctor Cooper spent about a year collecting 
botanical materials from the trees cut during -the operation, 
which formed the basis of the Yale Bulletin, The Evergreen 
Forests of Liberia. 3/ This is one of the outetnding works 
- n reitr as oduceof e-tshco tal-r nuiera: 

At the present time, the Firestone Plantations occupy about 
f85,
000 acres inthe Harbel area and about 15, 000 acres in
 

the,Cape Palmas area. These areas are planted mostly to
 
rubber trees (Hevea brasiliensis)., In the Harbel plantation
 
the Firestone begnatyas
established a research area under 
the direction of Dr. K., G. Mcndoe. Dr. Mcndoe, who is 
a man of many interests, has introduced numerous plants and 
trees from all over the world, A number of small plantations 
of valuable forest species have been established here. Several 
samples of seed have been obtained from Dr. Mclndoe. 

Liberia Company-Cacao Plantation 

The Stettinius interests began the establishment of a cacao 
plantation near Flumpa, between Ganta and Tappita, in 
about 19,48. The area occupied, comprising about 25, 000 
acres, is about equally covered with high forest and low bush. 
At the present time about 3_, 000 acres have been planted to 
cacao. In conjunction withthis operation, the Liberia Company 
has established, a small circular sawmill, mainly for the 
purpose of supplying building materials for construction of 
houses on the plantation. Since the plantation is situated in 
the low rainfall belt, many excellent tree species have been 
sawed. Most of the production has been in Entandrophragma 
utile, Lovoa Klaineana, Sarcocephalus Diderrichii, Termi­
nali ivorensis, Tarrietia. utilis and other species of acceptedi 
F =1 'I"value.Some of the lumbe-r has been brought to Monrovia 
for sale, over more than 200 miles of poor roads and with a 
transportation cost of about $40 per M board feet. Although 
the price in Monrovia for this lumber amounts to about $140 per 
M board feet, it is still possible to compete with wood imported 
from the Gold Coast, since the price of the latter is about $170. 
However, the lack of capacity of the Liberia Company mill 

prevents a large trade from being established. 

The local officials of the Liberia Company have shown much 
interest in establishing a tree crop of valuable trees along 
with cacao. As a consequence, and as mentioned previously, 

3/ Cooper, G. Proctor and Record, Samuel J. The Evergreen 
P'orests of Liberia, Yale University, School of Fore-stry, Bulletin. 
No. 31, New Haven, 1931. 
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some small exploratory plantations were established in 
1953. The species used included Khaya ivorensis, 
Mi-nusops Heckelii, Tectona grandis and Pterocarpus indicus. 
If the--iiitiai plantings prove successfulT"T-is the inte-tTJW 
of the Company to make further plantations along these lines. 
Since the rotation of a crop of car.,-a, is a bont 2.5 years, it is 
estimated that three or four crops of c;acao can be grown to 
one tree crop, so that the trees can he felled simultaneously 
withi, the cutting of the cacrao and both c rops started together. 
The resutLs of such expe rimntation will guide operations on 
other cacao plantationSl 

Liberia klining Coinmpany 

This Company started its operation in 1949 after many years 
of in estigation related tot the iron ore deposits at Bomi 
Hills, situa-ted about -I3 m les north of Monrovia. It 
established as one of its Initi..l operations a bandsaw mill 
for the purpose of providing ties for the railroad and 
construction materials for the many s tuctures to be built 
at the rn ining site. Since the railroad is now built and most 
of the other construct ion work completed, this mill has been 
considered ti the likely rneans through which an export trade 
of timnber piroducts could be developed. After several 
confircm c I . K. PresidentM LIligcll Christie, of the 
Liberia Coirrinc indicated a willingness put theUn mpany, to 
sawmill into commercial operation, thus providing timber 
products for local consumption and the export trade. This 
mill is the sole means in LAberia through which it is possible 
to produce narket lumber at the present time. 

During the last year, sizable volumes of lumber have been 
broughut to Monrovia and placed on the lca martket. Contacts 
have been eiered into with European firms !or the export of 
the mill's products. The FOA/Monrovia has furnished 
tect,nical informt;lion and wood samples to prospective purchasers 
of Liberiari tirbe r products. Up until the present time the 
requests have mainly been for railroad ties. A Spanish company 
expressed inet;rcst in obtaining 100, 000 ties per month. Since 
the capci'y of the in ill wvould not permit handling such a large 
order, the cornomo; is willing to purchase 15, 000 ties or more 
monthly. 

Within the' last few months, the Libe riaL Mining Company has 
shipped sar,'ples of lumnber of the most common species from 
the Borni Hitls area to the United States, for the purpose of 
having them tested by the United States Navy and certain 
manufacturers. If favorable results are obtained, an export 
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trade in Liberian timber products may gradually be
 
established. In the meantime, 
 further contacts are 
being made with the Furopean market, since it is 
believed that the heavy construction timber may have 
a more ready ,market in Europe than in the United 
States. 

In order to get an estimate of the timber resources in 
the Bomi Hills concession. area, the general manager
and the sawmill manager of the Liberia Mining Company 
have vi,-'Ited Can'p Johnson and studied the recently
completed acrial photographs. Frofmn these photographs 
it was possible to make preliminary estimates of the 
timber potentials in the Bomi Hills area and a sketch 
map of the forests. Based on study of the photographs, 
it was recomnended to Company officials that if the 
Compar.y intended to engage in logging and sawmilling
operations it would be advantageous to move the mill 
to a more central location. 

:k;4 " 1;44 

Dugout canoe on Cavalla River. 
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Considerable destruction of timber resources has taken 
place in the area already logged by the Liberia Mining 
Company. Rice farmers follow the timber operations 
and as soon as the timber trees are cut l'-y start clearing 
the underbrush and smaller trees in ord'r to establish 
their farins. These logged areas are much more 
advantageous to use for rice growing, since the farmer is 
saved much of he trouble of clearing the land. The 
continuation of this practice would seriously interfere 
with forestry operations, because it prevents the cleared 
areas from prodiucing future saw-timber crops. However, 
the Forc s;t Conservation La \, now prevents farming under 
such circ outstances. 'Fh Conm-irntssioner of the Bormi Hills 
District is s ut'd an o rder to the Cij.efs to inform the people 
that all :, mitog on the tirmber-operated land was prohibited 
by law,. . Si.-c" c-,o f,'mners have tried to enter the area 
to make fCtrnms. 

Thir i! cident, which can be :onsidere-d a test case for wh, t 
will happen whenri the public forest. reserves arc established, 
shows the natur of the n:c:;'. population. It indicates that 
if the native peo pie a cc pro perly informed very little, if any, 
difficulty will be experienced with trespassers or squatters. 

Le'Tourne an of Liberia, Inc 

Prior to the arrival of LeTourneau personnel in Liberia, in 
1952, the writer made several exploratory trips through 
the high forest of the Baffu Bay area. This territory is 
renarkabl:. in that the high forest reaches within half a mile 
of the Atla ntic coast, and in places there are al most pure 
stands of red iro nwooc,. The composition of the forest was 
analyzed and descriptive reports on the species v. ere prepared 
for LeToutrncau repI'sentatives It was pointed out that 
the pre doninating species were well suited for heavy 
const,r ction, I)ot that only one or two were acceptable for 
furniture and sirnilar use. After the arrival of the land­
clearing machinery and personnel at Baffi Bay, several irips 
were made to the area at tie reqtuest of the officr iis of 
LeTourne:,ii for the pu rpose of giving advice relative to the 
identification of timber species and their possible uses. 
Recommendation s were also made that LeTourneau of 
Liberia hire a forester and a logging superintendent and 
install a bandmill which could handle the large ironwood logs 
found in the area. Nir. R. G. LeTourneau, President, took 
a great personal interest in developing special tree-felling 
and logging machinery which was tried out at Baffu Bay as the 
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Bridge damaged ">yhigh wvater. 

land clea ing got undcr w y. There are good possibilities 
in this conce ss ioni for dcve toping a sizable tirnbe r operation 
on a long -term Las is. 

According to t hc co it rct1 betvecn the L: 1 cr ian Goyve rrnment 
and Le Ton re in of Liberia, the 1latte r has the r ight to 
e ,.tablish opcrations on 500, 000 acres during thirty years
irorn the date of the agreemenct . During the first year of 
oe rai n ,Ie o r , of Liberia has designated the first 
50, 000 ac re :s along the Atlantic coast at B affu Bay. T he 
intent ion of ~e Ton rue an according to the contract, is to 
establish agricunitural1 crops for th-e purpose of improving 
the living standards of the people as wel as for developing 
export markets. There are no provisions for the cutting and 
utilization of timber products, except that any such activity
will be covered by a soecial agreement. During the first 
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year's operation, LeTourneau of Liberia has shipped 
about 130, 000 board feet of logs of Lophira alata (red 
ironwood) and Anopyxis ealaensis to theUni-ted-States 
for the purpose ot exploring the potential m arket for 
these species and also for testing the sawing of log­
in a band mill being constructed in the United States 
for possible use in Liberia. 

The African Fruit Company 

This Company entered into an agreement with the Liberian 
Governmut %khereby the company acquired an option on 1. 5 
million acres situated in three areas in the vicinity of 
Sangwin River, in Sinoe, and near the Cavalla River. 
Frorm this option area the company is to select 600, 000 
acres to be developed during the next thirty years. At 
the present time the company is working in the Sinoe area, 
where they alr,-:idy have cleared 300 acres for banana 
nurseries. Tht'hre is no limitation on the cutting of timber 
for the purposc of setting out banana plantations. However, 
if the company intends tc) establish an export trade with 
forest products, a special agreement is to be written for 
this po rpo se. MNch of the w.ood obtained from clearing 
the land v. ill be used for the fuel in m anufacturing banana 
flour. The Co)mpany is planning to establish a railroad for 
the purpose of carrying fruiit from the three main holings 
to Greenville, where plans call for the development of a 
port. 

Spanish Concession near Sang win River 

During the latter part of 1952 negotiations were started 
between Spanish inte rests and the Liberian Government for 
an option area an about I00, 000 acres near the Sangwin 
River. The contract gave the right to the Spanish company 
to select an operations Arc-, f l,000 acres each year for 
a period of ten years, ma king the conces sion area a total 
of 10, 000 acres. This was later amended to a period of two­
and-a-htlf years during v,.hich the operation area of 10,000 
acres should be decided upon. The contract calls for a special 
agreement between the Liberian Government and the Spanish 
Company if the latter decides to exploit timber resources for 
exports. 

Other Concession Activities 

On several occasions the Assistant Secretary of Agriculture 
has requested that prospective concessionaires visiting 
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Liberia be gi ver help by the forestry adviser during 
exploration of timber resources in connection with 
operation planning. Several trips have been made on 
such exploratory missions, since it has been considered 
that part of the development of Liberia will have to be 
the responsibility of private interests. As long as these 
operations are in accordance with the Forest Conservation 
Law, they aid constructively in the country's industrial 
development. 
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