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STELLINGEN

1

Dendrologisch onderzoek, waarbij taxonomische aspecten betrokken zijn, dient zich,
evenals een taxonomische revisie, mede te baseren op de resultaten van het onderzoek
van type exemplaren.

Dendrological research which includes taxonomical .aspects should, like
taxonomical revisions, be based on the results of the study of type specimens.

II
Bij de studie van diverse aspecten van het tropische regenbos mag daarmee gecorre-
leerd intensief inzamelen van goed gedocumenteerd herbariummateriaal nimmer ach-
terwege blijven,

The study of various aspects of the tropical rain forest necessitates intensive,
correlated, and well-annotated botanical sampling.

-

1]

Botanisch nationalisme, tot uiting komend in het streven naar en het publiceren van
‘eigen’ Flora’s, oefent op den duur nadelige invloed uit op de taxonomie, onder meer
omdat monograﬁsch onderzock binnen natuurluke omgrenzingen erdoor vertraagd

wordt.
G. P. DEWoLF Jr., On the sizes of
Mfloras. Taxon, vol XIII, 1964, p.
" 149-153
Botanical nationalism, as evidenced by the desire to publish national ‘Floras’,
will eventually have a harmful effect on taxonomy, e.g. because it impairs

monographic research within natural bounadries.

v
Het Liberiaanse drooglandbos, bij benadering gelegen tussen de kust en de isohypse
van 2000 mm, heeft een eigen karakter door zijn samenstelling, waarin de Leguminosae
overheersend zijn.

The Liberian evergreen forest, approximately situated between the coast and
the isohyetal of 2000 mm, has its own special character owing to its compo-
sition in which the Leguminosae are dominant.

Dissertatie A. G. VOORHOEVE
Wageningen, 9 april 1965



v

De veronderstelling dat de ‘over-all compositional inferiority’ van het Liberiaanse
regenbos te wijten zou zijn aan vroegere menselijke beinvloeding (een secundaire aard
van de vegetatie), is onjuist.
KarL MavYER, Forest Recources of
Liberia. Agric. Inf. Bu{l., 67, p. 25
(1951), U.S. Dept. Agric.
The assumption that the ‘over-all compositional inferiority’ of the Liberian

rain forest is due to former human influence (a secondary character of the
vegetation), is incorrect. '

VI

De aanwezigheid van uitgestrekte ‘single dominant forests’ kan ecn gunstige factor zijn
voor de industrigle exploitatie van het Liberiaanse altijd groene regenbos.

The presence of extensive ‘single dominant forests’ may promote industrial
utilization of the Liberian evergreen forest.

Vil

In Liberia is, in het huidige stadium van ontwikkeling, het bos het meest aangewezen
medium om het productiemiddel grond ten volle te benutten.

In the present stage of development of Liberia the forest offers the best means
of utilizing the production factor soil.

VIII

Bij de b.osverjonging in West Afrika moet een omschakeling plaats vinden van de
productie van kwaliteit (d.w.z. fijnhout) naar de productie van kwantiteit (d.w.z. hout
als grondstof}. :

A.F. A Lams, Policy and Econo-
mic Problems in the Conversion of
Old-Growth Forests to Managed
Stands in South America. Procee-

c};ﬂgg Fifth World Forestry Congress,

Forest regeneration in West Africa should be reorientated in order to pro-
duce a bulk crop (viz. timber as raw material) instead of high grade timber.



AIX .
Naast kapitaal-schaarste dreigen de eisen en voorkeur der werknemers in toenemende
mate een belemmering te vormen voor de ontwikkeling van de bosbouw in Liberia,

In addition to the lack of capital, labour might prove to be the.limiting
factor for forestry development in Liberia.

X
Het zou wellicht overweging verdienen het ‘Mathilda Newport’ feest een nieuwe, even-
eens feestelijke inhoud te geven, beter passend in het nationale bestel van het huidige
Liberia.
It might be worthwile to consider giving the ‘Mathilda Newport Day’ a new,
equally festive content, which is more in keeping with modern Liberian
society.
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VOORWOORD

Gedurende het tijdsbestek van maart 1960 tot maart 1963 verbleef ik in Liberia als
FAOQ Associate Expert, verbonden aan het College of Forestry van de University of
Liberia. Mijn werk hield onder meer in een studie te maken van de Liberiaanse boom-
flora, in verband met het dendrologie-onderricht aan het College of Forestry en met de
bosinventarisatie. Het idee dit boek te schrijven kwam al spoedig bij mij op, toen het
duidelijk werd dat de Liberiaanse bosbouwer praktisch alleen Franse werken ter be-
schikking staan voor een dergelijke studie.

Op aanraden van Professor Dr. H. C. D. de Wit veranderde ik de in eerste instantie
eenvoudige opzet van het boek in een systematisch-botanische studie van de 75 meest
belangrijke of meest voorkomende boomsoorten van het Liberiaanse opgaand bos.
Hierdoor werd bereikt dat dit boek, in tegenstelling tot zovele werken met gelijke
strekking, taxonomisch verantwoord is, zodat het zowel voor de botanicus als voor de
praktische bosbouwer een betrouwbare bron van informatie kan zijn. Teneinde de
bruikbaarheid van het boek te vergroten werd naar vele verwante soorten verwezen,
echter zonder dat hiervan de taxonomie in detail kon worden bestudeerd. Een deter-
minatietabel, gebaseerd op veldkenmerken en bladkenmerken vult het werk aan.

Vanaf deze plaats moge ik U, Hooggeleerde Professor de Wit, mijn oprechte dank
betuigen voor Uw leiding en opbouwende kritiek, voor Uw persoonlijke en stimule-
rende interesse, die het mij mogelijk gemaakt hebben dit werk in deze vorm te voltooi-
en.

De lijntekeningen zijn voor het overgrote deel van de hand van Mejuffrouw L. van
der Riet, Zij vormen een essentieel onderdeel van dit boek, zonder welk het zowel aan
praktische als aan esthetische waarde zou inboeten. Voor haar toewijding ben ik haar
veel dank verschuldigd. De figuren 2, 16, 29, 41 en 43 zijn vervaardigd door Mejuffrouw
I. Zewald; hiervoor zeg ik haar van harte dank.

Het Bestuur van de Landbouwhogeschaol ben ik zeer erkentelijk voor het feit dat het
mij in staat stelde mijn voliedige tijd aan de voltooiing van dit boek te besteden. Het
kan worden beschouwd als een resultaat van de officiéle samenwerking welke bestaat
tussen de University of Liberia te Monrovia en de Landbouwhogeschool te Wagenin-
gen.

Dr. Rocheforte L. Weeks, President van de University of Liberia, Mr. J. H. Burgh,
Dean van het College of Forestry, en Ir. F. J. van Dillewijn, FAO Expert, betuig ik
mijn erkentelijkheid voor hun bereidwilligheid mij veel tijd te laten voor het verzame-
Ien van de gegevens, hetgeen dikwijls een langdurige afwezigheid van de Universiteit
inhield. Het door mij verzamelde materiaal had nooit een zodanige omvang bereikt



wanneer ik niet trouw terzijde was gestaan door mijn boomkenner David (Dho)
Kwewon van Zuole (foto 6).

De Liberiaanse autoriteiten en bevolking hebben door hun bereidwillige medewer-
king en gastvrijheid bijgedragen tot het tot stand komen van dit boek.

Ik mocht over mijn onderwerp zeer nuttige gesprekken voeren met Mejufirouw Dr.
G. J. H. Amshoff, Dr. A. J. M. Lecuwenberg, Ir, J. I. F. E. de Wilde, Mr. G. Kunkel,
Ir. F. A. M. de Haan en Ir. T. Schneider. Hun aanwijzingen en kritiek hebben mij ge-
holpen bij mijn onderzoek.

Directeuren en stafleden van de Herbaria in Londen, British Museum (BM), Brussel
(BR), Genéve (G), Hamburg (HBG), Kew (K), Leiden (L), Oxford (FHO), Parijs (P),
Wageningen (WAG) en Washington (LIS} ben ik erkentelijk voor hun gastvrijheid, hun
leenzendingen van materiaal, hun suggesties en persoonlijke interesse,

Door de grote medewerking van staf en personeel van het Laboratorium voor Plan-
tensystematiek en -geografie, in het bijzonder die van de Heer G. Boelema, Mejuf-
frouw G. J. Hazekamp en de Heren J. de Bruijn en S. van der Werf, is dit werk zonder
vertraging tot stand gekomen.

De Heer J. E. Wilson betuig ik mijn dank voor zijn correctie van de Engelse tekst.

De Holland-West Afrika Lijn (HWAL) vervoerde gratis mijn plantenverzamelingen
van Monrovia naar Amsterdam, o



SAMENVATTING

Dit proefschrift is een systematisch-botanische studie van 75 boomsoorten, die een be-
langrijke plaats innemen in het Liberiaanse regenbos.

In de inleiding wordt een toelichting gegeven op de tekeningen, de foto’s en de kaar-
ten, op de onderzochte gebieden, de keuze der te behandelen soorten en de nomencla-
tuur, op de verzamelingen, de terminologie, het maatstelsel, de aangegeven inventari-
satieresultaten en de gegevens over het gebruik.

Het eerste hoofdstuk geeft een overzicht van de geschiedenis der botanische explora-
tic van Liberia en van de botanische literatuur die direct op Liberia betrekking heeft.

Het tweede hoofdstuk geeft een overzicht van de terreingesteldheid en het klimaat
van Liberia. Vastgesteld wordt dat bijna geheel Liberia binnen de klimaatsgordel ligt
waar laagland-regenbos van nature aanwezig is.

Het derde hoofdstuk schetst de ontwikkeling en de huidige toestand van het vegetatie-
dek van Liberia, waarbij de nadruk ligt op de huidige bossituatie. Er wordt vastge-
steld dat primair regenbos zo goed als niet meer bestaat, maar dat het overgrote deel
van het bosareaal van secondaire oorsprong is. Twee vegetatiezones worden onder-
scheiden, het immer groene bos en het vochtige semi-loofafwerpende bos. In de eerste
zone wordt het opgaand bos overheerst door soorten van de sub-familie Caesalpinioi-
deae. De rijkdom van het Liberiaanse opgaand bos, vergeleken met dat van het buur-
land Tvoorkust, laat veel te wensen over. ~

Het vierde hoofdstuk is een determinatietabel, aan de hand van blad- en veldkenmer-
ken, voor bomen met een borsthoogte-diameter van (als regel) meer dan 40 cm.

In het vijfde hoofdstuk worden de 75 soorten, alfabetisch gerangschikt in 23 families
die eveneens op alfabetische volgorde staan, nitvoerig besproken. Na een korte inlei-
ding voor elke familie volgt voor elke soort: een etymologie van de soortnaam, een
overzicht van de belangrijkste taxonomische literatuur alsmede een overzicht van de
synonymie van de betrokken soort en vermelding van de type-exemplaren; een over-
zicht van de belangrijkste bosbouwkundige literatuur, lokale namen, handelsnamen,
geografische verspreiding; een botanische beschrijving van blad, bloem, vrucht en
kiemplant; een taxonomische beschouwing, waarbij dikwijls nauw verwante soorten
warden besproken; een lijst van verzamelnummers van de desbetreffende soort; een
veldbeschrijving, grotendeels gebaseerd op eigen waarneming in Liberia, meer of
minder aangevuld met gegevens omtrent de bosbouwkundige aspecten {silvicultuur)
van de belangrijkste handelshoutsoorten; een korte aanduiding van lokaal gebruik,
technische eigenschappen en verwerking van de betreffende soort.

Lijsten van afkortingen en gebruikte termen, en een index sluiten het boek af,



INTRODUCTION

LINE DRAWINGS. The original drawings are twice the size of the reproductions; they
~ are kept in the Wageningen Herbarium (WAG). The specimens used for the figures are
listed after Chapter V.

ProtoGrarHS. The photographs were all taken in Liberia, with a Kodak-Retinette
camera; photographing in the often dark forest proved to be satisfactory with the
lford Hp 3 film, which is both very fast and fine-grained when developed with a special
developer. Photograph 18 presents the author to the reader.

The person most frequently photographed standing at the base of a tree is David
Kwewon, tree finder.

Maps. The boundaries shown in maps 1 and 2 are taken from the atlases of Sierra
Leone, Guinea, and the Ivory Coast, and do not claim to represent the exact official
boundaries. The lines of equal rainfall, isohyetals, as shown in map 1, were deducted
from rainfall data over the years 1953-1962 of 30 weather stations, communicated to
me by the Division of Meteorology of the Department of Public Works and Utilities,
Monrovia, as well as from the Atlas of Sierra Leone (1953), and a rainfall map of Ivory
Coast from the Centre Technique Forestier Tropical, France.

Map 2 is taken from the planimetric map of Liberia, scale 1:1,000,000 {1953), but
certain new highways are shown approximately. With the exception of Ganta (Gahn-
pa) and Gbarnga (Gbanka) this map has been followed in the spelling of the names of
localities.

Map 3, representing a cross-section of the western province of Liberia, is based on

obsetvations made during a tour through this province, the route of which is indicated
in map 2.
. In 1963 Liberia was subdivided info nine counties, to which no further reference is
made in this book. The area west of the St. Paul river has been indicated as the western
province, the area between the St. Paul and the Cestos river as the central province, and
the area east of the Cestos river as the eastern province,

AREAS INVESTIGATED. Tours were organized in the framework of study trips for the
students of the College of Forestry of the University of Liberia, or with the German
Forestry Mission to Liberia, or as individual collecting trips. Although most study and
collecting areas are near the main road, a sufficient all-round impression of the forest
situation could be obtained because smaller or larger forested areas are often within
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easy reach of the road. In the eastern province the motor road beyond Zwedru even
offers splendid opportunities for study, where it cuts through extensive high forest
areas. Field trips are indicated in map 2 with a dotted line.

The areas most closely investigated are those near Bomi Hills (the Yorna district of
the Gola National Forest), the Bong Range, and the Tapeta area. Most collected
specimens come from these areas. Less closely investigated areas are: the Loma Natio-
nal Forest near the bridge over the Lawa river; the Nimba area; the Putu area; the
Siga areain Bassa compound III. Major field trips along trails were those around the
Gbi National Forest and through the Gola National Forest.

CHOICE oF SPECIES. The 75 species discussed at length in this study are made up of a -
group of 58 species which timber concessionaires have to include in their inventories,
viz. a group of species which is considered as important for the economy of the coun-
try, and a group of 17 species, which owing to their frequency, utilisation or otherwise
are of interest for forestry in Liberia. The Leguminosae are represented by 29 species,
and this emphasis on leguminous trees is a reflection of the typical character of the
Liberian cvergreen forests.

NOMENCLATURE. The nomenclature of the 75 species discussed at length, as well as the
type specimens, have been checked as thoroughly as possible. The nomenclature of the
other species to which reference is made is mainly based on the second edition of the
Flora of West Tropical Africa. In some cases 2 more recent monographic revision ma-
de it necessary to adopt a nomenclature, different from the F.W.T.A.

CorLEcTIONS, Figures and descriptions are mostly based on specimens collected in
Liberia; material from other countries, ¢ither at Wageningen or on loan from the Kew
Herbarium was only used in a few cases. Unless otherwise indicated, the collection
numbers cited are either at the Liberian Herbarium of the University of Monrovia
(Harley Herbarium, LIB), or at the Wageningen Herbarium (WAG], or both. Whete a
specimen is only indicated by a number or by ‘s.n.’, it forms part of the Voorhoeve
collection. For all other specimens cited the name of the collector is added before the
number, The Herbarium codification used is in accordance with the Index Herbario-
rum of the International Association for Plant Taxonomy (I.A,P.T.).

BoranNicar TERMS, The botanical terms, as well as some of the technical terms used,
are included in the glossary of terms prefixed to the index. The terminology for flat
leaf shapes is based on the proposed standardization of terms for flat shapes of the
International Association for Plant Taxonomy, Taxon 11 (5), p. 145-156 (1962).

MEASUREMENTS. The measurements in the botanical descriptions are strictly in the dec-
imal system, in accordance with an international agreement between botanists. In the



field notes measurements are first given in the decimal system; approximate equiva-
lents in the duodecimal system are added in brackets. This method was followed be-
cause sconer or later the decimal system will replace the duodecimal system in most
countries where it is still used.

SToCcK VALUES. For some species the number of trees > 40 cm (/ 16”) or > 60 cm
(= 247) in diameter per square mile is indicated. These data are mainly based on the
inventory results of the Gio, Gbi, and Grebo National Forests, made available by the
German Forestry Mission to Liberia. These figures, however, are supplemented by
data communicated by the East Asiatic Company, Copenhagen, which enumerated
four option areas in the eastern province.

Uses. Whereas for the anatomy and the physical and mechanical properties of the
species concerned 1 had to rely on literature, and whereas literature compilations are
available for this aspect of the trees and for various applications, I restricted the para-
graph on uses to local applications communicated to me, and to a selection of data
required for giving a first impression of the timber. For more complete information
concerning the uses I refer to the literature cited.



Chapter 1

BOTANICAL EXPLORATION AND LITERATURE

BOTANICAL EXPLORATION. The Portuguese, who explored the area in 1460/61, were the
first to map the Liberian coast, and many names such as Cape Mount, Montserrado
county, Mesurado swamp, Cestos river, Cavalla river still bear witness of this. But
nearly 400 years passed before systematic botanical collections of Liberia were made,
although some specimens from the pre-Linnaean era are to be found in the Sloane
Herbarium (BM), collected by passing naval surgeons between 1697 and 1703 on Cape
Mesurado and Montserrado.

Although botanical exploration of other parts of West Africa was in full swing around
1800 (names such as Adanson in Adansonia, Afzelius in Afzelia, Berlin in Berlinia are
indissolubly connected with West African botany), Liberia was not visited by a bota-
nist until 1841. In this year the second Niger expedition, sent out from Britain to
explore the Niger river, passed Liberia. The botanist of this expedition, Dr. Theodor
Vogel (dnthocleista vogelii Pr.anch.) made collections on Cape Mesurado (5-6 July),
in Grand Bassa (914 July), and Cape Palmas (16-18 July), collecting nearly 150 speci-
mens. Collecting was seriously hampered by the heavy rainfail. Vogel died in Decem-
ber 1841 on Fernando Po from fever; his specimens are now at Kew (K).

In 1855 a German botanist, Philipp Schoenlein (Quratea schoenleiniana (KLOTZSCH)
GILG) visited Cape Palmas, but he soon died from sunstroke. His collections were lost
but for 14 specimens.

Dr. Naumann of the ‘Gazelle Expedition’ collected some 20 monocotyledons near
Monrovia in 1874 (Scleria naumanniana BOECK., saw-grass). His collection was lost at
Berlin in 1943.

Dr. O. F. Cook, an American botanist, collccted 427 specimens during 1895/96.

The earliest major collections from Liberia were made by Max Dinklage (Dialium
dinklagei Harms; Dinklageodoxa scandens HEINE & SANDWITH). As a botanist to the
Woermann company, Dinklage was employed to study the possibilities of utilizing the
vegetation of Camercon. In Cameroon, however, Dinklage proved to be an able busi-
nessman, and in 1894 he was appointed director of the Woermann company in Liberia.
He gained an important position in Monrovia and even became German Consul before
the first world war. With short intervals he lived in Liberia until 1930, where he return-
ed in 1934 as botanist to a botanical expedition supported by the Harvard University
(U.S.A.). Although 70 years old, Dinklage planned to make a trip up country to the
Nimba region, but he fell ill with dysentery and died in the Ganta Mission in January
19335.

Dinklage made eleven field trips, mostly along the coast, and collected some 1650



specimens (his total collections numbered 3388 specimens, but the balance was collect-
ed outside Liberia), including 32 new species and at least one new genus (Polpste-
monanthus HARMS); some of these species have not yet been found again (Anthonotha
ernge (DINKL.) J. LEONARD). Many of the duplicates of Dinklage’s cellections are at
Kew (K); the original set was partly destroyed at Berlin during the second world war.
An almost complete set is now at Hamburg (HBGQG).

Small collections were made by D. Sim in the Sinoe area (1901}, A. Whyte (Acica
whytei STAPF} near Kakata and in the Sinoe area (1903}, H. Reynolds (Spiropetalum
reynoldsii (STAPF) SCHELLENB.) near Monrovia (1905} and Sir Harry Johnston (1907)
(Rinorea johnstonii (STAPF) M. BRANDT),

In 1910 Bunting (Cola buntingii BAK. f.) made a small but important collection in the
Gola forest. His specimens are at the British Museum (BM).

In 1926/27 Dr. H. D. Linder, botanist of the Harvard African Expedition made a long
field trip in the central province of Liberia, collecting some 1600 specimens, which are
now at the Arnold Arboretum (A), but the first duplicate set is at Kew (K).

Hitherto the collections mainly included herbs, shrubs and climbers, and little was
known about the tree species of Liberia, but in 1928 G. Proctor Cooper of the Yale
University, School of Forestry (U.S.A.) came to Liberia to make a study of the forest
cover of the Firestone concession in the Du river area. He collected about 500 speci-
mens, mostly woody plants, including some new species (Cassipourea firestoneana
Coorer & RECORD) and numerous species of which the occurrence in Liberia was as
yet unknown (Amphimas, Anopyxis, Klainedoxa, Pachypodanthium etc.). Many of his
specimens are at Kew (K).

Since 1933 Dr. and Mrs. G. W. Harley have collected numerous p]ants and in 1960
their collection included over 2200 specimens, most of which are represented at Kew
(X). A duplicate set of some 1200 specimens, however, was bought by the College of
Forestry of the University of Liberia when in 1960 Dr. and Mrs. Harley left Liberia
after working for 35 years at the Methodist Mission in Ganta., An important part of
this collection is formed by ferns, the special interest of Mrs. Harley. This duplicate set
is the foundation of the Herbarium of the University of Liberia, called the ‘Hatley
Herbarium’ in honour of its collectors; its code symbol is LIB,

In 1943/44 J. C. Bequaert made some limited collections for the Arnold Arboretum
(A). In 1947 and 1949 Dr. J. T. Baldwin went to Liberia to study Strophanthus as a
possible source of cortisone precursors. He collected several thousand specimens, pre-
served in the Gray Herbarium (GH) (U.S.A.), and represented at Kew (XK) by the first
duplicate set.

On instructions of the U.S. Economic Mission to Liberia Karl Mayer made a survey
of the forest resources of Liberia during the years 1947-°49, He made a collection of
235 species, but not all specimens were preserved; his plants ought to be at the
Smithsonian Institution, Washington DC (US).

Recently new collections have contributed to the knowledge of the Liberian flora;
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Voorhoeve collection (1960-1963, c. 1300 numbers, mainly tree species), de Wit
(1961-1962, 124 numbers), de Wilde (1962, c. 260 numbers, trees and herbs), Leeuwen-
berg (1962, c. 400 numbers, many climbers), Kunkel (19611963, c. 170 fern species),
van Dillewijn (1962, c. 70 specimens), Goll (1962, c. 30 specimens), van Harten (1963-
1964, c. 300 numbers). Duplicates of most of these collections are represented at the
Harley Herbarium (LIB) and the Wageningen Herbarium (WAG). That more collec-
tions are desirable is demonstrated by the fact that several new species have been dis-
covered in these collections (Strychnos, Asplenium, Nauclea (7).

SURVEY OF LITERATURE. Publications, dealing directly with Liberia are:

1.

Hooker, Sir William Jackson; ‘Niger Flora’ (1849). This Niger Flora includes a
sketch of the life of Dr. Theodor Vogel, the journal of Dr. Vogel, and the de-
scriptions of the species of the Vogel collection. The journal in particular is full of
interesting historical data. '

. Klotzsch, Johannes in Abhandlungen der Akademie der Wissenschaften zu Berlin,

1856, p. 221-252; an account of the plants collected by Philipp Schoenlein.

. Engler, Adolph; Uebersicht neber die botanischen Ergebnisse der Forschungs-

reise der *Gazelle’ (1889); an account of the plants collected by Dr. Naumann.
Johnston, Sir Harry; Liberia (London, 1906); Appendix IV The known plants of
Liberia by Dr. Otto Stapf. An account of the Liberian specimens, present in the
Kew Herbarium (the collections of Vogel, Sim, Whyte, Reynolds and Johnston),
including also the publications of Klotzsch and Engler (2 & 3); of each species a
short description is given.

. Strong, Prof. Richard P.; The African Republic of Liberia and the Belgian Congo

(Cambridge, Mass., U.S.A., 1940); an account of the observations made and mate-

. rial collected during the Harvard Expedition 1926/27; Volume I, chapter 23, p.

512-568, is a narrative report of Linders collections in Liberia.

. Cooper, G. Proctor & S. J. Record; The evergreen forests of Liberia, Yale Uni-

versity, School of Forestry, Bull. 31 (New Haven, Conn., U.S.A., 1931). This is an
account of Coopers collections in the Firestone concession, during 1928/29, The
descriptions of the species are short but sometimes useful; the data on the uses of
the various species are often interesting ; the wood anatomical descriptions and the
results of the tests on physical and mechanical properties of 104 of the 286 describ-
ed species are the only data of this kind, which exist from many of these species.
The nomenclature of the species has to be controlled with the recent Flora of
West Tropical Africa, because some of the identifications are wrong: Chlorophora
excelsa is actually C. regia, Terminalia superba is actually T. ivorensis etc.
The vernacular names, though indicated as Bassa names, are often Gio names.

. Dinklage, Max; Verzeichnis der Flora von Liberia, Fedde Repertorium XLI

(1936/37), p. 235-271 (revised by J. Mildbraed). An account of Dinklage’s Liberian
collections, but including also all previous accounts of the fiora of Liberia (4, 5, 6)
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11.

12,

13.

14,

15,

and giving a summary of the botanical history of Liberia. For information con-
cerning Linklage reference is made to the necrology by Mildbraed in Notizbl. Bot.
Garten, Berlin-Dahlem, XII, p. 413 (1935). No descriptive data are given, but only
the species names with the collector and his collection number. .

.. Harley, George Way; Native African Medicine, with special reference to its prac-

tice in the Mano tribe of Liberia; Cambridge, Mass., U.S.A.(1941). In this narra-
tive account of medical practices in a wide sense, frequent reference is made to spe-
cies, collected by Dr. or Mrs. Harley, but no collection pumbers are indicated, and
Latin names are without author; in an appendix a botanical list is giving the Mano
names of the species concerned.

. Mayer, Karl R.; Forest recources of Liberia, Agriculture Information Bulletin

No. 67, U.S. Dept. Agric. (1951). A survey of the forest recources of Liberia, and a
first trial of classification of the forest cover in various types, and of the tree species
in utility classes. The identifications are in some cases questionable, and the nomen-
clature of many species is out of date. This booklet is a valuable source of general
information, but the data on the acreage of high forest and volumes of merchant-
able timber are doubtful and now out of date.

Harley, Mrs. Winifred J.; The ferns of Liberia, Contr. Gray Herb., 177, p. 58-101
(1955). This study attempts to bring together all known collections of ferns from
Liberia; an annotated list is arranged in families.

Harley, Mrs. Winifred J.; Handbook of Liberian Ferns, Ganta, Liberia (19597).
This booklet includes 105 drawings of ferns and short descriptions and is very useful
for the identification of Liberian ferns, although at present it is known that at
least 163 fern species occur in Liberia. '

Unwin, A. H.; West African Forests and Forestry (London, 1920). A review of
the West African forest situation, dealing with Liberia on page 66-80. The ac-
count of the supposed richness of the Gola Forest is unreliable, and so are the
identifications of the tree species, to which reference is made.

Hutchinson, J. and J. M. Dalziel; Flora of West Tropical Africa (F.W.T.A.).
First edition: vol. I, part 1: 1927; 1, 2: 1928; II, 1: 1931; 11, 2: 1936. Second edi-
tion: volume I revised by R. W. J. Keay, part | edited in 1954, part 2 in 1958;
volume II revised by F. N, Hepper, edited in 1963; volume 111, dealing with the
Monocotyledons, is still in revision. ‘

This Flora is most valuable for the identification of flowering plants and includes
much information concerning synonyms and botanical literature: few data con-
cerning ecology, uses ¢tc. are included. A key for the identification of families is
included in volume 11, 2nd ed. '

Dalziel, J. M.;-The useful plants of west tropical Africa (U.P.W.T.A.), an appen-
dix to F.W.T.A. {13). A compilation of all known data concerning the local uses
of West African plants.

Schnell, R.; La Forét Dense (Paris, 1950); a botanical study of the forest region of



16.

17.

18.

West Africa, more specifically the former French colonies, including an useful but
incomplete key on vegetative characters.

Reed, William E.; Reconnaissance soil survey of Liberia, Agriculture Information
Bulletin No. 66, U.S. Dept. Agric. (1951). The first and until now the only attempt
to come to an identification and evaluation of the soils of the whole of Liberia.
Kryn, J. M. and E. W, Fobes; The Woods of Liberia, Forest Products Labora-
tory, Madison, Wis. (U.S.A.), Report 2159 (1959). A compilation of all data avail-
able in the literature on wood anatomy and mechanical properties of about 140
species, recorded from Liberia. Tree descriptions are very limited. Nomenclature
is partly out of date.

Kunkel, G.; Trees of Liberia (1965). A list of about 100 tree species, annotated
with their field characters and illustrated with figures of the leaves and fruits.

Some periodicals of interest for Liberian botany and forestry.

19.

20.

21.

22,

23,
24.

25,

26,
27.

28.

29.

Botanische Jahrbiicher. Place of publication of numerous original descriptions and
taxonomical revisions of African taxa by German authors.

Kew Bulletin (formerly Bulletin of Miscellaneous Information). Place of publica-
tion of numerous original descriptions and taxonomical revisions of African taxa
by British authors.

Bulletin de 1a Société botanique de France. Place of publication of many original
diagnoses and taxonomical revisions by French authors.

Bulletin du Jardin botanique de I’Etat & Bruxelles. Place of publication of many
original descriptions of African, and particularly Congolese, plants by Belgian
authors.

Taxon. Official news bulletin of the International Association for Plant Taxonomy.
AE.T.F.A.T.-Index. Index of the papers on sysiematic phanerogamy and of the
new taxa concerning Africa south of the Sahara and Madagascar, published by the
Association pour I'Etude Taxonomique de la Flore d’Afrique tropicale (A.E.T.
F.A.T.) at Brussels.

Adansonia. Publication of the Muséum national d’histoire naturelle in Paris. This
new series is a continuation of the former Notulae systematicae.

Journal of the West African Science Association, Ibadan, Nigeria,

Bois et Foréts Tropiques, published by the Centre Technique Forestier Tropical,
Nogent-sur-Marne, France.

Commonwealth Forestry Review, published by the Commonwealth Forestry
Association, London.

German Forestry Mission to Liberia, Report No. 1 (in print).



Chapter IT

GEOGRAPHY AND CLIMATE

PHYSIOGRAPHY, GEOLOGY, AND S0ILS. Liberia is situated in the corner of West Africa

where the general north-south tendency of the coast abruptly changes into a west-east

orientation (see map 1). The coast line of Liberia is roughly 560 km (/2 350 M.) long
and has approximately a N.W.-8,E. direction, The total area of this country, which is
enclosed by the meridians of 7°30° West and 11°30" West and the parallels of 4°18’

North and 8°30" North, is about 111,500 km? (~ 43,000 sq. miles). In the western

and central provinces the country is about 270 km (s 170 M.) deep, in the eastern

province only about 175 km {= 110 M.). Two major regions can be distinguished,
differing in their physical features and height above sea level: (1) the belt of the rolling

hills, and (2) the belt of the dissected table-lands (plateaux) (see map 3).

1. The belt of the rolling hills extends from the coast inland to a varying depth of
80-130 km (~+ 50-80 M.), rising gradually from sea level to a height of about a
hundred metres (= 330"). Rock outcrops and some hilly ranges break the uniform
pattern of this belt: Cape Mount, Cape Mesurado, Cape Palmas, the Bie Mountains,
Gibi Range, Bassa Hills, Mount Finley etc. The strip along the coast is formed by
coastal plains, a relatively flat area with a varying depth of 1016 km (= 6-10 M.).
Here the rolling country profile dips below the surface; the lower parts are filled up
with sandy soils, and the hill tops found scattered in this area are the extreme out-
crops of the original rolling profile.

2. The belt of the dissected table-lands is separated from the first belt by a steep and
hilly escarpment area, a narrow strip in which the land rises from about 100 m
(=~ 330’) to about 200 m (a= 650"). This rather sudden rise can be experienced by
every traveller proceeding by read from Monrovia to Totota. Just bevond Reputa

" the road climbs the Totota Hills on the summit of which the President Tubman
farm is sitnated, but after passing this there is no marked descent as the table-lands
have been reached. These plateaux cover the larger part of the Liberian hinterland,
rising gradually to a height of about 300 m (=~ 1,000") in Ganta, or 600 m (== 2,000")
in Voinjama.

A marked feature of this belt, and in a lesser degree of the belt of the rolling hills, is the

presence of a number of steep mountainous ranges with a general S.W.-N.E. direction.

These ranges form the remnants of the pre-Cambrium mountains which existed here

over 500 million years ago and have been worn down by long ages of erosion. Most

marked are the high Kpo- and Wologisi ranges in the western province, the latter
culminating in Mount Wutivi, which is 1,340 m (& 4,400") high. Other ranges in
the central and eastern province are less outspoken: Bong Range, ranges west and
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east of Tapeta, Putu and Tiehnpo ranges. The Nimba range in the outer north-west of
the central province forms part of the more extensive Nimba complex in Guinea,
Mount Nimba in Guinea reaches a height of 1,700 m (= 5,600"); in Liberia the highest
point of this range, also the highest point of Liberia, is the ‘Guest House Hill’ of 1,380
m (=~ 4,520). When this hill has been levelled for iron mining (it is composed of iron
ore of nearly 70%), Mount Wutivi will be the highest peak in Liberia.

The Nimba complex is at the origin of the three major rivers which drain the table-
lands in the eastern and central province: Cavalla, Cestos and St. John rivers. In addi-
tion the interior of the eastern province is drained by the Duobe river, a major tribu-
tary of the Cavalla river, lowing S.E., contrary to the general S.W. direction of the
rivers in Liberia. The belt of rolling hills in these provinces is drained by numerous
smaller rivers, such as the Du, Farmington, Timbo, Sehnkwehn, Sino, Dugbe, and
Dubo rivers. They find their origin in the steep escarpment, separating the rolling hills
from the table-lands. The more accentuated chains of hills in the western province
cause the drainage pattern to be slightly different. The catchment areas of the three
major rivers, St. Paul, Lofa and Mano river, are narrow and drawn out. They drain
both the table-lands and the rolling hills; the only minor rivers are the Maffa and the
Po. The lower course of the Farmington and Cavalla rivers excepted, all these rivers
are only navigable for canoes, and only for shorter stretches between rapids. The rivers
of Liberia hardly form any well-developed valleys and flood-plains. They flow almost
entirely over bedrock and rapids.

The bedrock of Liberia is of pre-Cambrium age, made up of igneous and metamor-
phic rocks such as granitic gneisses, sandstones and schists. This bedrock comes to the
surface in river beds and on steep hills, but is covered generally by a layer of soil vary-
ing in depth from a few to hundreds of feet. Little exact and detailed information is
available on the soil types and their distribution in Liberia. The work of Reed (Chapter
I, 16) is the carliest and hitherto the only review of the soils of Liberia, but it is also
limited. Most recent publications on Liberia dealing with this subject are based on
Reed. Generally the following may be said. The soil which covers the major part of
Liberia is an oxisol (Soil Classification, A comprehensive system, 7th approximation,
U.S. Dept. Agric., 1960), formerly cailed latosoi (Reed, l.c.) or lateritic soil. It is the
general type of soil, developing on undulating to hilly country in tropical and subtro-
pical areas with a high rainfall. Formerly it was indicated as part of the zonal soils in
which the effect of climate and vegetation is reflected in a number of distinct horizons
in the soil profile. It is characterized by the occurrence of an oxic horizon, viz. a horizon
in which weathering has at some time removed or altered most of the silica combined
with iron and aluminum; the percentage of free sesquioxides is quite high. In general
it is a well-drained soil; the fertility depends on the type of parent material and on the
quantity of unweathered minerals. Approximately the first 20 cm (& 8'') form a top-
soil which is brownish in colour owing to a high humus content. This topsoil is often
sharply divided from the subscil, which is red, brown or yellow in colour, and in which
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a layer of gravelly concretions (iron-aluminum oxides) of varying thickness is often
present,

In sharp contrast to these oxisols are the azonal soils, classified (Reed, 1.c.) as “litho-
sol’. A striking character of these soils is that the erosion keeps pace with the profile
development. Therefore these are usually shallow soils, a few inches to a few feet deep,
often with outcroppings of the parent material; they develop on hilly and rugged land.

On the valley floors alluvial and colluvial soils have been developed, and depending
on drainage, various soil types can be distinguished (Reed, l.c.) which are reflected
in the vegetation.

CLiMATE. The climate of Liberia, and more generally West Africa, is determined by
the movements of the Inter Tropical Front (I.T.F.). Above the Sahara there is a hot
and dry mass of air, the Tropical Continental Air Mass. In the equator zone above the
atlantic ocean there is a relatively cool, moist air mass, the Equatorial Maritime Air
Mass. Where these two air masses meet, the I.T.F. is formed; the maritime air which is
cooler and therefore heavier, moves as a wedge under the warmer, lighter continental
air, and the separating plane between the two air masses is called the frontal surface.
The frontal surface is shaped like a curved plane, slanting in a southern direction (see
map 3). The point at which the frontal surface reaches the earth is called the surface
front, or front. Near the front differences in temperature and moisture content on
either side are marked. On higher altitudes the two air masses mix and the differences
are equalized. Owing to the slanting character of the frontal surface this zone of equal-
ization is found far south of the front.

From September 23 to March 21 the sun is overhead south of the equator, and a low
pressure belt builds up above the continent of South Africa. At the same time a high
pressure beit is formed above North Africa. The wind blowing from the high pressure
belt to the low pressure belt, in this case a north—south direction, becomes a north-
eastern wind, owing to the deflection to the right on the northern hemisphere (Law of
Buys Ballot). It is known as the Harmattan, a dry, hot, often dust laden wind. This is
the period of the dry season, when the major part of West Africa comes under influence
of the tropical continental air mass.
~ From March 21 to September 23 the sun is overhead north of the equator. A low
pressure belt now builds up above the Sahara, and a high pressure belt above South
Africa. The winds blowing from the high to the low pressure belt, on the southern
hemisphere deflected to the left, are the south-cast trade winds, blowing over the atlan-
tic ocean. When crossing the equator they are deflected to the right and become the
south-west monsoon winds. This is the period of the rainy season, when large parts of
West Africa come under influence of the equatorial maritime air mass (see map 1, inset)-

Owing to this change in the position of low and high pressure belts the Inter Tropical
Front is always on the move, either in southern direction (as a warm front), when there
is a high pressure belt above the Sahara, or in northern direction (as a cold front),
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when there is a high pressure belt above South Africa. The passage of the I.T.F. is
called the frontal passage, and the passage of the various zones in the frontal surface is
accompanied by characteristic types of weather. Near the surface front there is cloud
formation, and thunderstorms, which are often dry, are of frequent occurrence. After
the passage of the surface front there is heavy cloud formation and rainfall in torrential
showers. Towards the end of the frontal passage there is a more regular but limited

rainfall (see map 3).

Limlted rainfall Heavy showers Thunderstorms
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Map 3. Cross-section of Liberia through the western province.
Schematic presentation of the Inter Tropical Front moving northward.
Horizontal scale ~ 1:2,000,000; distances in kilometres.

Vertical scale =~ 1:20,000; altitudes in metres.

With these data the climate in Liberia is easily made clear. About at the beginning of
May the I.T.F. reaches Liberia on its way north, and the beginning of the rainy season
is indicated by thunderstorms and strong winds characteristic for the zone of the sur-
face front. In June, when the surface front has passed, there is a heavy rainfall, and in
July andfor August rainfall decreases, because the end of the I.T.F. with a limited
rainfall is now overhead. This is the period of the mid dry season. This mid dry season
is very distinct in the south-east of the country, but becomes Iess marked towards the
north-west and is even absent in the northern part of the western province. This is
caused by the fact that the zone of limited rainfall never reaches so far north, i.e. the
frontal passage in these regions is never complete, Instead there is a period of sustain-
ed rainfall from June to September. In August and September there is again an in-
creased precipitation, when the zone of heavy rainfall passes again over Liberia, now
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when the I.T.F. is on its way south. September often shows the heaviest rainfall of the
whole year. The end of the rainy season, in October or November, is again.accompa-
nied by thunderstorms in the neighbourhood of the surface front.

The dry season lasts from about mid-November to the beginning of May. In the nor-
thern regions the country is under influence of the Harmattan, and the air is filled with
a fine, reddish dust; there may be a dry period of two to three months with little or no
rainfall. The coastal area, however, is rarely reached by the Harmaitan for a period
longer than two weeks and in some years it may fail to break through altogether. This
is caused by the fact that a local low pressure — high pressure system develops in the
coastal region. During day time the land is heated more than the sea; above the land a
low pressure area develops, and a high pressure area above the sea. This results in a
sea wind, which brings the coastal region under influence of moist maritime air. This
sea wind weakens or turns into a Jand wind at night, and when there is a breakthrough

of the Harmattan in the coastal area, it will usually occur atnight or in the early morn-
ing.

RAINFALL. The moisture-laden monsoon winds hit squarely the coast of Liberia, and
even the slight rise of the country results in heavy rains; extreme precipitation is meas-
ured on the mountainous outcrops along the coast (Cape Mount, Monrovia etc.).
On an average the coastal belt receives over 4,000 mm (as 160" rainfall. The moisture
content of the air rapidly decreases and over the short distance of 32 km (/¢ 20 M.}
annual rainfall may decrease with 800 mm (a+ 36”'). However, this steep decrease in
rainfall is slowed down and the isohyetals (lines of equal rainfall) become more widely
spaced towards the interior. Tn map 1 the approximate position of the isohyetals in
Liberia and neighbouring countries is shown. This map is slightly different from pre-
viously published approximations, but agrees well with the concept of the rainfall dis-
tribution in Sierra Leone and the Ivory Coast. The isohyetals in the castern and central
provinces are roughly parallel to the coast, but in the western province they penetrate
much deeper into the interior. This is perhaps caused by the structural feature of the
western province: the high mountainous ranges in southwest-northeast direction;
which open the way for the monsoon to penetrate deep into the interior; possibly the
fact that the mid dry season does not occur in this area is also of some influence. The
high rainfall zone around the Nimba complex is clearly orographically influenced.
Whereas Sierra Leone has more or less the same pattern of rainfall as Liberia, the
situation in the Ivory Coast is quite different. Here the coast from Tabou to Abidjan
has a slight north-east direction, and the western part of the Ivory Coast lies more of
less in the wind shadow of Liberia. This is reflected in the annual rainfall, which aver-
ages less than 2,000 mm (= 80”). Only beyond Abidjan, where the coast again assumes
a slight south-east direction, the rainfall rises above 2,000 mm, and the south-east part

of the Ivory Coast and the south-west part of Ghana have a forest cover, to a certain
extent comparable with the Liberian cvergreen forest.
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TEMPERATURE AND HUMIDITY. During the rainy season cloud formation reduces the
direct radiation which reaches the earth surface; this is the cause that temperatures in
the relatively cool maritime air remain relatively low, and that differences between day
and night are small. During the dry season the hot Harmattan and the higher direct
radiation will cause the day temperatures to rise, but the clear skies will result in
lower night temperatures. In the coastal area the neighbourhood of the sea has a tem-
pering effect, The result is an average temperature for the country between 24° and
30°C (= 75°—=86°F); in the coastal area the average is lower than in theinterior, and
daily and seasonal differences are small; in the interior the average temperature is
higher, but daily and seasonal differences are greater. In the coastal area relative humid-
ity rarely comes below 809, and on average is above 90 %. In the interior there is a
much wider variation in humidity, which during the Harmattan may fall below 509,



Chapter 11

VEGETATION

HistorY. The combined factors of climate and geography (high temperature, high
rainfall, and low altitude) would result in a high forest-vegetation covering the major
part of Liberia; other vegetation types would occur on such limited areas as beaches,
some natural savannas and ill-drained swamps. This vegetation would have a balanc-
ed character, and generally remain constant when seen over larger areas.

The term climax vegetation is often used, i.e. a mature vegetation developed in the
local natural environment (topography and climate). The term ‘primary’ or ‘virgin’ is
applied to this forest when it has never been touched or disturbed by man (felling}, but
it is not always possible to distinguish a primary climax-vegetation from a secondary
one.

Primary forest probably existed in the distant past, when the forest zone of West
Africa was still uninhabited or when only hunting pigmy tribes roamed the forests
(stories about pigmies, ‘little men’, are still told in Liberia), Permanent human settle-
ment probably took place in fairly recent times, and the practice of shifting cultivation
made the primary forest cover graduaily vanish during the bygone ages, to be replaced
by a secondary vegetation.

Tt is believed that as recently as 300 years ago Liberia was much more densely popu-
lated than at present. The area supporting high forest would have been much smaller
than nowadays. If this view is correct, this could be compared with the present situa-
tion in Sierra Leone, where high forest stands are limited, and the major part of the
country is covered by low bush and young secondary forest, included in the sequence of
shifting cultivation. '

However, discases, tribal warfare, and slave trading are believed to have reduced the
population of Liberia to its present level of about one million, and the low bush in the
abandoned country might then have developed into the present high forest, which
would be of a secondary character.

Evidence of this development is found in the forest: the occurrence of extensive single
dominant forests (discussed later), the occurrence of forests where the secondary
character becotes evident from the species composition, and the presence of relics of
human occupation such as graves, ancient roads etc.

PRESENT SITUATION. The present high forest (tentatively defined as forest with a closed
canopy at or above a height of 30 m (a2 100') and a more or less distinct development
of strata) can be arranged into three groups, (1) primary high forest, (2) old secondary
forest which has reached the climax, and (3) old secondary forest which has not yet
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reached the ¢limax. The first group appears to be extremely rare in Liberia; it is restrict-
ed to remote and limited localities of which only the gorges in the Nimba mountains
are known to me. Steep slopes prevented all agriculture there and the belief in numer-
ous spirits made the people afraid to penetrate into this area. The second and third
group form the bulk of the Liberian high forests, estimated to cover 35% of the coun-
try. There is no sharp division between these two groups and they can only be distin-
guished by species composition, average diameter of the trees of the upper canopy and
the development of strata.

When the forest is still relatively young, light demanding species play a dominant role:
Albizig spp., Fagara spp., Terminalia spp., Pycnanthus angolensis etc. In further
progressed forests e.g. Erythrophleum ivorense, Uapaca guineensis and U. corbisieri,
Antiaris toxicaria var. welwitschii, Parinari excelsa etc. are characteristic. The domi-
nance of (at least when young) shade-tolerant species increases with age: Lophira alata,
Strombosia glaucescens, Klainedoxa gabonensis, many caesalpinioidaceous and sapo-
taceous species. Those trees often produce a hard and heavy wood.

An ultimate climax may be regarded as (1) a climatic climax, and (2) edaphic climaxes.
The climatic climax is found on the most common combination of soil and topography,
i.e. dry land forest on rolling country with lateritic soils (oxisols). The edaphic climax-
es are found where soil or topography result in a vegetation different from the climat-
ic climax, e.g. swamps, river borders etc. It is realized that essentially all climax
vegetations are subject to the climatic conditions, and the distinction is only made for
practical purposes. ‘

The general term ‘high forest’ is used in the following text without further indication
whether climax or non-climax forest is meant.

The balance of about 659 of the country, not supporting high forest, is composed of
forested and non-forested areas. Non-forested areas are farmlands, rivers, roads, town
sites and savannas, Two types of savanna may be distinguished: (1) the coastal savan-
na, and (2) the savanna woodland of the outer north-west of the country. Both
savanna types are for the larger part anthropogenous, and must be considered as de-
graded forests. The coastal strip, now covered by savanna, once supported a type of
high forest with a composition more or less similar to that of the inland high forests,
“as may be concluded from existing forest relics. However, some flat plains with a pure
white-sand soil probably never supported a forest cover.

The savanna woodland of the north-west lies within the climatic limits of the decidu-
ous, perhaps even the moist semi-deciduous forest, but the ancient practice of burning
with additional erosion degraded the original forest cover to savanna woodland with
fire-resistant trees and scattered rock outcrops of barren granite boulders.

Experiments in Ivory Coast clearly demonstrate that these areas would be covered by
a forest vegetation when completely protected from fire (not the barren rocks, presums-
ably). The threat of an increasing savanna-area in Liberia is real, as is e.g. demonstrat-
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ed by the occurrence of elephant grass (Pennisetum purpureum SCHUMACH.) along the
road between Totota and Gbarnga.

Forested areas with a non high forest cover are: (1) artificial forests (which will grad-
ually increase in acreage): rubber plantations, cacao, coffee, and citrus cultures, even-
tually also timber-tree plantations, and (2) low bush and secondary forest.

The term low bush tentatively refers to young secondary forest which is included in
the sequence of shifting cultivation. The vegetation is felled and burnt once every seven
to fifteen years and the cleared area is farmed for two years (the first year with rice, the
second year with cassava), After two years the farm is left and a dense tangle of herbs,
climbers and low shrubs is immediately established. Musanga cecropioides, the cork-
wood or umbrella tree, is usually the first tree species to invade the area. This trec may
form pure stands during the first few years of succession, but soon other species are
introduced, of which Harungana madagascariensis and Macaranga spp. are the most
gregarious. Cut-grass or saw-grass (Scleria spp.) renders the young low bush impene-
trable during a certain period of its development, but eventually dies through lack of
light. It has to be noted that certain low bush areas occur within the high forest, which
apparently are not the direct result of previous farming activities, Their origin may be
edaphic (poor soils, drift soils, high ground water level), but in some cases their exist-
ence is caused or maintained by elephants which appear to appreciate some open
places in their territory.

- When not disturbed, the low bush develops into a secondary forest, in which light
demanding species play a dominant role. This secondary forest eventually reaches the
high forest stage. It is estimated that the succession towards mature high forest (cli-
max) lasts 300 to 400 years.

At present the main high forest areas are in the eastern and western provinces, and
about half of the total high forest acreage is included in National Forests (see map 2).
These high forests may form extensive closed forest complexes, but more often the
canopy is broken by patches of low bush and various stages of secondary forest. Lim-

ited relics of high forest are to be found all over the country, often on rocky hills and
sometimes as ‘devil bush’ or ‘porro bush’.

CLASSIFICATION. Owing to the steep decrease of rainfall from the coast towards the
interior, there is a gradual change in the forest composition and different forest types
can be recognised. Cooper and Record (Chapter 1, 6) made the following stratification:
1. Coastal mangrove swamps; 2. Tropical evergreen forests; 3. Fringing forests; 4.
Deciduous forest; 5. Parkland forests, and 6. Savanna grassland. Karl Mayer (Chap-
ter I, 9) slightly modified this scheme in naming the fringing forest ‘Transitional forest’
and in taking Cooper and Records classes 5 and 6 together.

However, true deciduous forest is hardly existing in Liberia. The ‘deciduous forest of
Karl Mayer is actually a transitional forest type between the evergreen forest and the
semi-deciduous forest type as found in the Ivory Coast. To distinguish the transition






