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TNXE 3N2lysis J&3 prapsrac specificzlly to evaluate 1) the

2z tions secessary ¢ conssrva2 tropicai fsr2s3%s znd bialegicsl
ziverzity in Liberze and  2) the extent ¢¢c wnizh tne

3-l/7 ideriz2 pertfclio meats ros2 neaeds,y in accorcance with
N2 PrIVvislons 0F 3C8¢se 113 zzna 1i% ¢f the LeSe Feoreicn
~3iisvarcz: £¢cte. in zgodition, 17 aascribes pa2sty present 3nc
srobkzple futura2 trends in the s3tatus ¢f Lioeria®s tropical
torests and bDisYocical zcivarsityy ang sujsgests cltarnztive
agiions uzhacn th2 Missicn might undertake withir the frameuscrk
5T it7 5 sting portfelic to ccnserve thess resourcaese.
1Cxkdz2da farzsise Libaria is strastezically Zocetea frorm the
Siczzogrsgpnices :erspect;ve. bein; situated near tne czanter cf
th: 4ozt Africsn loker Guinean rsinforast selte Tnis 2:1t i
St corsiusraoi2 92isloziczl enc conservaticn interest cua to =
Rist l2vei ¢f 21ncewismy znd Liberia i3 of particular impoariznc
tur W 31%: 1oz3tior nazr the centar of this forsst zon  &and
Su? T2 toe Soartinuec existaac: ¢f substantial renziring
~zirfer23t cliocks trare.

~ozwt 3¢: of Libariz w2as cri3z1nclly zovered by tresicsl
rairfzreast anc Ly 1532 cbecut 8J0% cf tnis r2inforasct st111
fCTILN23e Leforzstztion rates vary atzhly throushout ke
ssuriryy S9% t1e current nationés rete is probakly on %F2 ord:zp
SY €00ut led i/y2ar. &Even at tnis louw r=t2, howevery it is
iiKEly tnat by the2 yaer 2075 primary and mature secondlary
reirterest will) 3¢ founc in tioveria only in affcstively
Srotzcted national parks anc rasorvis,

test bPizn forest 1s currartly fecund in two regicns in Liberi:ay
:*2 in tne rorthuast anc cne in tna 23t znc sotthaeast of ¢tr2
Sourtrye AbstT 3J, of tnas ferest iz curr:intly scccerdec sore
Sr3t2¢t1ar TAroush raticnel ferest ar natioral gpark status,
aletou;r sevzral sicnificent blccks ranazin unichk zre
z£3&ntizlly unsrotactece Th:e ceoazity of th2 ceverrment of
Liocris tc effactively manas2 ard cencarve its foroeost resources
1S5 currently considered tc L2 very limiteo, Virtually &11
sigrificsrt rz%iona) forast iinc 15 under concassioral
irringemant with caormerciai 1353zan; interastsy &nd far 2l
sracticsi purpdcaes cn-site managemert resgsr sivility falls to
tracsa cecnc2es3310r3irese
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Tns 2rircipel scurca cf Jdefcrzstaticr impict 1n Lineria has
arstoricaliy b2en 33allrolder (2e@es SUbsisterce and smcll
35¢3)la nenetzrized) zgriculture, wnich accourted for over $5%7 of
all nationzl rRiznh fcrest clearirs ss c¢f 153.. The sjriculturel
sa@ctar 11 Liveria ics heavily <eizhted teowuerds suosistenca



agricuitur2y but there is both 2n ircreasing shift cut cf the
acricultural secter and a zracucl sthift froo subsistence to
perticl cosh crep oracductions. 22th of these phenomena have and
shouvla continrur t2 craw down deforestation ratas over shst they
s04ld ostnerwisa Lee Other sourcas of direct deforestation
irdect cre rplentaticn sgriculture (Z.5%) and urbanization,
mining anc wisccllaneous scurces (C.82). Charcosl groduction
1s e¢lso =3n increasirg scurc: ot direct impact lecslly,
perticularly in thsz vicinity of larc:r touns anc the carpital of
Moenrovice

Liber13®s populzsticen is low and unavenly distrituted. Althcugh
th2 nztional grcwth rate is currently at about Ja3%y the rural
sPrsuth rate is exracted tc evercge cnly about l.7% through the
vear 13%3. Mcreovar, existing rural population densities in
th2 three ccuntiz2s with the jreztest remaining blocks of
reletively unisracted fcrest average only about 6.5/km2 at the
pratant time. This acccunts for the low to very lou
uefcrestaticn retes currently fcund in thase areasy a trend
wshich is exgpected tc cortinue tc pravail in tha short to mid
run unless some factor or fsstors intervene to increase rurszl
pcotlation grouth rates substantizslly there.

development, including construction of logsing roads, hkas
hijhiy vzariebla ivpasct cn deforestaticen in Liberia. 1IN
characterized by high aeconomic cpgortunity and Pigh not
stion potentizl (eceCey the Monrovia-Nimba corridor), sucn
nave prcozpbly led regionally ¢o significant increases in
staticn ratas and extents by grcviding "land hungry"
tions ba2tter zccess to forast lahds. Converselys in

5 craracterized by zenerally low economic opgortunity and
net outmigraticn (e.gey eastern Liberia), tnhne impact of
rozds appecrs t9 ba largely one of redistributing regiocnal
ima:cty inzreasing it in road ccrridors and dragcing dowun impact
in nan-corridcr arezs. The ecologicsl effac’ of redistributing
impzect in such cases will tharefore depand cn tre distribution
of important ecclecgyical resources in ralation te areas of
ircreasing cr decre2zsing gpopulation densitye houwevery even
here rapicd ceforestzwion tolliowing road ccnstruction may occur
3.9n3 cartain rcaa saegmnents,
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Jefcrestation irpact in Liberia can be mitigated, and better
forest resource consérvastion anc management achievady, throush
o3tk direct and indirect meence. Direct measures have the
wotential to b2 far more effactive than indirect measuresy and
incliude 1) expzndiny forest prctection to selact araas not
currantly under pratecstion: 2) improvinz monitcring and
anfcrcement of existing forast resource use rejulations: and
3% £hasing out cowrmercizl logging operations in portions of a
fay select naticnzl fcrest concassionse. Enforcement of
existing forast regulztionsy esgeciz2lly against srallholder
ancroackment,y, is by far the most important of the three.



31vén pravailing eccnomic and irstituticnal realities in
Liberias howevar, a mission strztegy of implementing more
andirect measures tc conserva thase resour:zes througn it’s
existing portfolio is probabiy rore feasible, dracticables
agprasriats and nerhaps effactive.

Indirest wassures to dreu doun ceforastation imgsct include 1)
develcprent of sctivities enzouraging more intansive
agricuitural prcductian, & snift to tree crep praduction and a
novenant from shifting to mcre sadentary production systems:

2) prevision of amployment zlternatives tc agriculture and
gsnccuraserert of wovement out o2f the swallnoldar agriculture
sector; 2) reducticn of gopulation growth rates (especially in
rurzl arecs): 4) effecting incrzssas in populaticen clustering
natterns: and 5) development cf alternztivas to use of charcoal
Qs & prime enargy source in urpeén arease.

3ilacical_livarsitye Libaria today has far more diverse
veszetation types then it had in prasettlemant times when
raintorast covered virtually the entirs land area of the
countryes Many specias c¢f plarts and animals zre therefore
2ratent that wera previously aozenty and daforestation has
therefore served on the cne nane to significantly increase
national vioclojiczl diversity, MNowvever, these species are of
little sagnificznce to regionsly African and global biological
diversity ccncerns because of their generally broad ranges and
nigk poulation sizes. Conversaly, there ara 25 U.Se.
feaerally-listec thraatensd or endangered speciecs found in
Liberi2 today and in adociticn the 50% deforestation that has
occurred to date has prcbabdly resulted in loczl and perhaps
glotal extinctian of sore lassar knoun plant and invertebrate
sSpecies. More importantly, this daforaestation has #7fectively
sepirated the western and eastern pcrtions of west Africa“’s
buinean lowland rainforasty, and nas further isolatad ana
reduced the effectiva block sizea of most ramaining forestse
Thase sffects have had end are expected tc continue to have
significant impzct on rzinfcrest diversity in th2 future. The
bisgeogr2pnical situaticn and deforestatison pattarns pravsiling
todsy in the wast Africen rzinfcrest argue stronjgly for

designaticn of specifis reméinain; fecrests, particulzrly certain -

of those cccurring in large vlocxks betueen the Ste. John [Wver
in Liberia and the Sassanara Rivar {in Ivory Coast, as areaes of
top pricrity conrcerr frcm tha rzinforest and divarsity
consarvetion perspectives.

it the curraent time, only one of thirteen argas prorosad for
inclusicn into 2 naticnal systaas of parks and nature reserves
has peen established in Libariae« Three other arezs ara
exd6ectad to bde ceovelopac in the near tormy but 2zt least three
additional sreas of very substantial value remain of relativaly
lcw official priority due te resource use conflicte and other
reasons (the lLota-Mznoy Cavzlly Valley and Cestcs-Senkuen
arezs).




The two prancipal scurces of adverse impasct to biological
diversity in Literia are cleariny of rainforest by smallholder
agriculturalists (discussed above) and hunting pressure.
dunting is both nervarive and intensive, and the capacity of
the 3CL tc enforce hunting regulaticns and offtake is extresely
linitede It aprears thet adequ:zte legislation has been
prosasad to protect tha flora and fsuna of Liberia although
thet legislatian has not yet been passad a2nd GIL capacity to
enferce it is currently considerea minimal.

3ix dHroad measures shich coula be implemented tc mitigates
advers? diological civersity imgact in Liberia include 1)
protacting represantative anag unique ecosystems, especially
rainforestsy, through & system of national parksy refuges and
nature rasarvess 2) inventorying national plant and animal
speciaes and critical habitats: 3) improving resulation,
monitoring, enforcerent and control over offtake of plant and
anikal speciaess &) promoting screening and organic and
inorjsnic chemical 2nalysis of plants and animais for medicinal
and osther commercially important properties: S) developing
public 2warenass ancg public ccnservztion education projraams
addressing the role and importance of national biolcgical
rescurces; and €) expanding trairing opportunities in the
natural sciences and in forest and park managensent.

Iba USAJTZLiberia Missicn Portfolio. A raview of the
USAlJd/iiveria missicn portfolio ravaals that tnere are mo

9ngcing activitias which diractly affect, eithar positively or
negatively, tropical forests or violcgical diversity in
Liberia. Certain project activitias (i.e.s rural health cara
and reduction of infant and matarnal mortality) may ultimately
nave a slight irdirsct adverse impact on deforastation by
increasing rural population grouth ratas in the short to mid
terr and an ultimate positive impact as pooulation growth rates
decline. Severzl other activitiesy including training,
rescarch and extansiony loan prcvision to those ir the
non-agricultural sectory raaic a2ducztiony and support faor
mcnitoraing and enforcement of rejulations related to the flow
af taxable ¢oodsy mzy ultimately have 3 positive indirect
impzst on forest and biolecgical diversity zonsaervation in tha
CoOUNntrye.
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1.0 23ZKQRQUANE

This znaiysis of conservation and mansgemant of tropical
fercsts and biological divaersity in Liberia was praparad to
fulfill the reqguirerents of Sections 118 and 119 of the Foreign
Assistance Act (FAA) cf 1S351, as amenced, as those sections
vere ravised by PL $9-529-in 13¢3. Specifically, Section 113
of tha FAAd uwas ravisaa to require preparation e¢f an analysis of
81) the actions necessary tc acrieve conservaticen and
sustalnabls menegenent of tropicai forests, and 2) the sxtant
to which the actions proposed fecr support by the Ajency meat
the neaas thus didentified.®™ Saction 115 of tio FAA wes
simalarly revised tc racuire preodaration of an 2nalysis of *1)
tha actiors necessary ir (the) couniry to consarve biocleog3jiczal
diversityy anc 2) tle extent to which the actions proprosad for
suprort oy the Agency meet the needs thus identifiad.®" Prior
to Enalyzing tnese issuesy ana to put them into persoactive,
this documert first avaluates pisty, presedNt and praobaole future
trands in e status ¢of Liberia®s tropical foraests and
biolcgicsl diversitye.

Zev  Ip3PLCAL_EJRZISIS

cel PRESETTLEMENT CONGITIONS AND 3IDGEOGRAFHICAL
BACKGRIUND

Treoical rainforests ar2 some of tha most produstiva
and bS3iolozically divarse ecosystams on earthy, and the rctionale
for th2ir consarvation on aecanoric ancd cartain othar grounds is
strcnye The relict Suinean louwland rzinforest balt of west
Africa, wnich in historical times stretched unbroken from
3ierra Laone on the west to central Ghana on the esasty 1is of
perticular importanca. This 1s beccuss isolation from the

‘central African Congolezn rainfcraest block since tne last
glaciationy, and subsequent high speciationy, has resultsad in
it®s davalogment as a centar of unusuzlly hijk biolojical
endemisze Liberiz®s specific importanca from both the tropical
forest and biolegicel diversity perspectives has coms to assums
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graater proportions in recent years bec-2use of the continuad
existence of largze and relativaly unimpacted forast blocks in
the country, and because cf tha relatively low deforastation
rates here in comparison to cther pcrtions of tha GSuinean
lozland rainforest 22ne.

Pricr tc the ontat of human impect in Liberia, virtually the
antire country sas covered by closed moist rainforast
characterized by canapy cover at or near 1l00% and an absence or
near absence of grass ir the ungerstory. Approximately 98.9%
of Libaria gas at that tima2 ccveirad by hich forest on drylands,
abcut J0.2% was tncer freshuwater swamrp forest, ard about 0.223
Jdas under mangreve cover. The talance of the ccuntry censisted
of roan-forasted swaro (cae D0.1%)y savannah {(cs. 0.4%) and
grassland (cae. €.2%7) formationse.

2e2 CURRENT FOREST TYPES AND EXTENTS

Estirates of the amount of forest remaining in
Liberia begzn agpearing in the early 1950°s. Based largely on
only partial aerizl photographic coverage of poor to moderate
quaiityy these estimates tended to focus on selected forest
Diocks in limited araas and to zpply thes2 and octhar data
3Jatherad by fieid survey mathods to the antire country (FAD
1531; Hammermaster 1965 MICAY 1973)e The resulty, 2s in much
of the world’s tropical forestss was 2 signifizant
ovaerastimation of the extent of land area shich had been
deforestad and in Liberia these errors were comgoundaed by
confusion over the actusl arezl extant of.the country.
Estimates of nationzl deforestation as high as 8l.1% were
propdsed by the UeN. Focd and Agriculture Cryanization (FAD
1531) as late as 13980, =nd criginal estimates of ramaining
forest cover of only 2.0 million hectares (hs) xere proposed as
late as 1534.

This confusion sas larjely rasoived by publization in 1985 cf
tha fincings cf the Liberia Forest Development Autherity’s
(LFLA) 2analysis of nationzl ¥forsst raesourcas using 100X aerial
photograshic covaragce of tne country (Hammermaster 13%8S5).

Thase dats give a tetai ar2al axtent of high forest alons in
the country as cf 1579/52 of crser 4,767 million hay or 49.5% of
the total national land ar2a. ANonatheless, as late as 1986
soms widely distriouted referances (e.Jes WRI 19236) were still
giving 2 closed fcrest cover fijura for Liberia of well under
halt tne trua figure, prasumably based on s2arlier FAD and other
estimates.

Tha LFOA data were bas,d largely on 1979 ang 122 color
infrared (IR) and black and white IR photographic ccverage,
suprlementad by scme additional earlier coverage at scalas
ranging from 1:40,000 to 1:70,000; these data are summarized in




Table 1l. Photorlanimetric analysis of the data sets was
accecanclishod steredscopically and had a ainizum delineation
ar2a of approximataly 12 ha on the ghotos proger and
approxirately 35 ha on the final 1:125,000 sccle maps
(Harmermaster 158%). The origiral aserial photos, the
transparant overlzys with delineated vegetation typess, and the
stargoscopic and other methodolcgies employed were all reviewed
oith LFCA technical personnel during the course of this
analysisy and it is concluded trat the resulting 1:125,€00
scale vegetatior magps and planimexrically-derived figures for
land areas, water areas and vagetaticn types constitute by far
the best and most technically accurate quantitative date base
for Liberian vegaotation currantly in existencee.

2.3 UEFORESTATION RATES

Leforastation rates for different portions of

Liberia and other west African rations occurring in the Guinaan
lowland rainforest telt ars sumnarized in Tablas 2, with tha
extepticn of Guineas and Guinaa Bissau (the latter of which is
disiunct) fcr shich reliable agata are not availablae. This

table incluaaes only rates based on at least one set of reliable
baseline data derived from aerizl photographic coveragas and
shara only cne such set of data are usad, assumptions are ncted.

Tha data in Table 2 reflect the highly variabla nature of
defcrestaticn rates in the Guingan louland rainforast belt, as
waell as several sdditional pnencaena of impartance. First,
national deforaestation rates are considerably lower in Liberis
than in tha Ivory Loasty Ghena end Sierra Leore. Second, it
apoears claar trat Liberia“s nmational deforestation rate is
incraasing significantly. This is reflected by tha rate
incraase from 43% to 73% betuean the tao base comparativa
derioos (1353-16569% and 1969-1975/782) for the Bopoluy, Nimba and
3inoce regions. These datay while probably not representative
of the country 3s a wholey tand to corroborate data froa tha
eastarn 305 of Liberiz indicating that deforastation in tha
lattar ragion is increasin) slowly but exponentially (Goodsen
193€)e At an estinsteds currenty mean annu2l deforestation
rate of 1%/yr, hign forest clearing in Libaria would therefcre -
de resulting in conversion of agproximataly 46,000 ha annually
in 1927. Afforestation has to cata been a relatively minor
mitigation source, cffsetting deforestation by a total of
167,139 né in rudber,y o0il pslm, forast and other trea crops
CTable 1).

The third phenomenon these data reflaect is that deforestation
rates in different ragions of Liberias as is the case in most
of tne uworld”’s tropically forestac nations, are highly variable
Ca pattern wnizh of course is reflacted by the tishly unevsn
spatial distrisution of deforestation within the country). Of
particular intarast is the drsmetic 4052 increase in rate in
tha 30polu ragicn of Libaeria 23 a result of agricultural
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TABLE 1

VEGETATION OF LIBERIA 1979/1982

Vegetation Type Area (ha)
High Forest 4,767,643
Fresh Water Swamp Forest 22,431
Mangrove 18,748
Plantation 167,130
Farmland and Regrowth 4,541,259
Non-forested Swamp 7,832
Savannah . 36,004
Grassland 20,870

Other (urban, minirg, etc.) 36,199
Subtotal (Land Area) 9,618,122
Subtotal (Inland Water) 75,798

CRAND TOTAL 9,693,920

$ Liberian Lands

49.6
0.2
0.2
1.7

47.2
0.1
0.4
0.2
0.4

10C.0

Source: Hammermaster 1985,

Definitions: High Forest is defined as "forest of a primary or
old secondary nature occurring on drier sites with a closed or

almost closed canopy exceeding 30 meters in height."” p
Forest is "high forest but located on swampy or periodically

Swamp

inundated sites." Mangrove Forest includes "all areas covered
by mangrove irrespective of canopy or tree height." Farmland
and Regrowth includes "presently fa~ned lands for subsistence

cropping and regrowth resulting from such previously farmed

areas. In addition it includes regrcwth arising from

transitional changes to grassland and low palm/tree cover of
coastal formations." Sw includes "all lands permanently or
seasonally inundated with water other than those supporting

swamp forest or mangrove." Savannah includes "mixed

tree/grassland formations with a continuous dense grass
layer." Grassland includes "natural grass areas that contain

less than 10% woody vegetation cover."

Other includes urban

areas, bare ground, non-wooded costal dunes, mining areas, etc.



TABLE 2

WEST APRICAN DEFORESTATION RATES

Location Time Period Rate(%/yr) Reference/Data Base Comment 8
Liberia

Bopolu Region 1953-1969 «39 Hammermaster (1985) 1675 Km2

Bopolu Region 1569-1979/82 1.58 . .

Bopolu Region 1953-1979/82 .81 . .

Nimba Region 1953-1969 .34 . 1986 km2

Nimba Region 1969-1979/82 .64 . .

Nimba Region 1953-1979,?2 44 . .

Sinoe Region 1953-1969 .58 . 2024 km2

Sinoe Region 1969-1979/82 «35 . .

Sinoe Region 1953-1979/82 «46 . .

All three of above 1953-1969 .43 . 5686 km2

All three of above 1968-1979/82 .78 . "

All three of above 1953-1979/82 55 . .

' 4
E. 30% of Liberia 1953-1979/82 .78 Goodson (1986)
W. of St. Paul R. and
N. of 7°15' N. Lat. 1953-1976 «30 van Mourik (1979) 21,106 km2

E. 30% of Liberia 1800-1979/82 .11 Goodson (1986) Assumes deforestation began 1800
Entire Country 1800-1979/82 27 Hammermaster (1985) Assumes deforestation began 1800
Ivory Coast

All except SW-Region 1956-1966 2.58 Synnot (1977) Derived in Goodson (1986)

SW Region 1800-1966 .10 Synnot (1977) Assumes defnrestation began 1800

Derived in Goodson (1986)

Ghana

2ntire Country 1800-1980 42 OALS (1980) Assumes deforestation began 1800
Sierra Leone

Entire Country 1328-1376 2.30 PAO (1979) Assumes FAO "40-50%" forest in

1938
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developrant along nexly developed raads (Hammermaster 1985),
and the coincidental reduction in defcrastation rates in the
Sinc2 re3zion betwean the same 1953-1989 and 1968%5-1979/32
periods ahich were documented on the basis of aerial
photographic evidence. It is nctable that similar coincidental
rate increases and reductions hive been documentcd for areas
asscciataed with agricultural ingact 2long penetration rogads in
tha Amazon (Fearnside 1936), ance it is this phaenomanon which
renders analysis of national deforestation from the impact
disterabution and mass irpacst balance perspactives so important
CGoodson 1986). )

Finglly, the data in Table 2 raflect very similasr deforestation
rates in aregas cith similar socioeconomiz and demographic
characteristics, evan when these areas occur in diffarent
countries. Of particular interest from this perspactive are
the rates obtained tfor the eastern 30% of Liberia and the
contiguous Tai Forcst area in the southwestern Ivory Coast, and
tha national rates feor Ivory Co:st and Sierra Leone for the nmid
20th cantury.

It is important toc note with respect to deforestation rates
that praediction of future rates and "no forest target dates®
based on simplae statistical trernd analysis, whils a coamason
exercisey is in only very few czses technically supportable.
This is due to the substantial iamapact that changing economic
concditions, rurzl-urbsn and interragionzl migration patterns,
pepulation grouth and distribution characteristics, shifts
betagen emplovment sactors, clesring incentive, clearing
capécityy fcrest protection capicity and % range of other
factors have on regional daforestation ratas and extents. That
there exists considerably mcre Figh forest in Liberia and that
defcrestation rates are considarably lowar than was praviously
percaived are tharefora important phenomena only insofar as
they 1) better establish quantitatively tha national rainforest
rescurcas still available, and 2) bettar establish a tise frame
witkin ghich conservation of thcse resourcaes can reasonably
hopa to be effactad.

In spite cf tha currantly and historically low deforestation
rates in Liberaicy it is nonethaelass a2 conclusion of this
analysis that deforestation rates are and #ill probably
continua to increase slouwly but exnonentially under a scenario
wherean current national davelogwsant patterns centinue to
Jravaile Under suck a scenario, primery and mature secondary
rainforest by the year 2075 wiil probably be found in Liberia
only in adagquataly grotected nationzl parks and reserves.
vdefcrestaticn ratesy hocever, like population growth ratas, can
ultimately be expected to level off a2as 38 fun:ztion of daclining
returns on use of fcrest land, stabilizing population growth
ratesy unavailability of limitac ramaining forest areas and
othar factors. And as in many ceveloped countries, the ara2l
extsnt of forest may gracdually rabound from suck a nadir as
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national populaticns and eccnomies bacomas precdorinantly reliant
on industrial, commercisl or ottar ron-agricultural and non
forast-reliant economic sectors. The highest vorest
conservation priority in Liberiz in the interimy, howaever, is
marximizing the prctecticn accorcad to the mest impartant of tha
raraining, ralatively unimpactec high forest blockse

2% CURRENT FOREST DISTRISUTIUN

Most of the true forest remaining in Liberia occurs
in two gareral ragicns segaratec by the Monrovia-Nimba County
cerridory an area of near total deforestastion. Approxirately
30% of it occurs in the nerthwest of the country and is
concentrated in Lecfe and northern Grand Cape Mount counties.
The balance is locataed to the east of tha St. Jchn River and is
concentrated in Sincey Grand Gecehy southern Nimba and eastern
Grard 3assa countiecs. Very larga blocks of relatively
uninrpactad high forast remain in Liberia, particularly in Lofa,
Sinc? and Grand Seden counties, although these blocks are in
the process of being dissected and/or encroached unon at the
edges by snifting agriculture. Many relict forest patches of
highly variabla size also occur throughout the countiry; their
distrioution is irraegular, houwevers largely reflecting regional
veriability in tha ragnitude of nid to lata 20th century
ecoromic developmant.

205 PRCOTECTEC ANG HIGH PRIORITY CONSERVATION AREAS

Spatial snd vegaetaticnal data on the eleven existing
tiperian naticnsl fcrests and one existing naticnal park are
oresantad in Table 2. The agministrative araas described
contained approximately l.431 miliion ha of high forest as of
1975782y or about 3CX of all high forest in Liberia
(harmercaster 1935): they anccngasssy houavar, mest of tha
largcaest and jeast irpactad blocks of high forast in tha
countrye. Jther areas in Liberiz not unaar natiecnal foraest or
national park protection, but w¢haich still include significant
oiocks of relatively unimrpacted high forest and uvhich are
thaerefora of relativaely high griority conservation concern,
inciudi? araas in central Cagpa Mcunt County, northcentral Lofa
County, southern ANirba County, sastern Sinose County and
northeastern Grand Gaedal Countye It should ba notad that the
Liberian Forastry Develcomant Autnority C(LFDA) is currently in
tha pracess of raworking tna boundaries of the raticnal foraests
to sdjust thosa bourdries tc currant realitias of agricultural
sencroachment and othrar resourc? use conflices,

With the exception ¢f the Sapo Nationsl Parks virtually all
national forest lands are under concessional arrangemant with

~ comsercial logging intarasts (Verscnuren 1383) and undar the



TABLE 3

SUMMARY OF DATA ON LIBERIAN NATIONAL FORESTS AND PARKS

Actual Area
Forest/{National Park) Proclaimed Area (Acres) Parmland/Regrewth High Porest $ High Porest
Gio 81,370 78,964 12,542 - 66,422 84
North Gio 10,976 10,985 4,932 6,053 55
West Nimba 32,400 21,697 947’ 20,750 96
East Nimba 71,000 24,636 6,793 17,843 72
Gola 511,485 500,725 15,743 484,962 97
Loma 107,500 95,854 . 5,530 90,324 94
North Loma 247,100 224,837 13,526 211,311 94
cbi 150,656 351,104 3,064 148,040 98
Grebo 643,266 648,731 40,140 608,591 94
Kpelle 432,000 426,318 28,621 397,697 93
Krahn-Bassa 1,270,000 1,258,021 92,989 1,165,032 93
Sapo (N.P.) 323,075 323,075 3,737 319,338 98
GRAND TOTAL 3,880,828 3,764,947 228,564 3,536,383 94
(hectares) . 1,570,550 1,482,263 92,499 1,431,155 943

)

Source: Hammermaster (1985).
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provisions of these concassional arrangements, concessicnaires
hold %¢ne responsibility for protecting the concession froa
encroachment of shifting cultivation (LMPEA 1983). The
effectivueness of this system is discussed in sotewhat greater
diteil in Sct. 2.7.

2.5 SOURCES CF DEFORESTATION INPACT

Data on direct source- of deforestation impact can
be derived from LFJA (1985) stat.sticse As of 1579782, 95.7%
of 211 high forest clearing in L.oeria was attributadle to
smallholder (i.e.s subsistence and small scale monatarized)
agriculture, 3.5% was attributable to plantation agriculture
and about 0.8% mas attributable to urbanization, mining and
miscellaneous sources. Smallholder agriculture, accounting for
ovar 95 of all defcorestation in Liberia, must therefore be the
overriding focus of ~ny evaluation of deforestation patterns in
th2 countrye.

Tha agricultural sector in Liberia is heavily weighted towards
supsistence and small scale cash crop production. Some basic

smallholder agricultural data for the country are presented in
Tebla 4 and available data on fzllow periods are presented in

Tanlae Se.

four major typaes of smallhsider agriculture are distinguished
in Liberizy and are generally associated in increasing order
with increasinjy population density and decreasing fallos
periodse These are: 1) aextunsive shifting cultivation in areas
of closed high forest: 2) intansive shifting cultivatiocn using
busk fallcw rotation in areas of secondary forest and forest
regroath; 3) recurrent cultivation with some continuously
cultivated gardens in areas of foresi regriath: and 4) almost
continuous cultivation in dansel, gpopulated arezs, around
toansy in savannahsy and in aress of forest regrocth of less
than two y2ars {(vin Mourik 1979; LMPEA 1983).

These four smallholder a3ricultural typaes also tend to be
associated with increasing production of cash crops and
increasingly moretarizad agricultural systems. A slow but
continuous shift of smallholders from purely subsistance to
partisl zash crcp productiony 1cr exampley i35 reflected by data
on increases in the percentage ¢f households cultivating coffee
and cccca CLMPEA 1983). Also in support of this thesiss MICAT
C1373) cites 1) an increass in local market activities, 2)
orice increases of imgorted foocdstuffsy, 3) strong damand for
rurelly procuced, cheaper items on the urban markety and 4)
slou changa from a3 traditional to a ™low-level monetarized



TARLE 4

SELECTED LIBERIAN SMALLEOLDER AGRICULTURAL STATISTICS

Parameter

working Population
Subsistence Farmers (1978)
Monetarized Farmers (1978)
Number of Farms (1984)

Actively Farmed Land (1984)

Farmland in Subsistence Pro-
duction (No Date)

Farmland in Subsistence Pro-
duction (1971)

Farmland in Subsistence Pro-
duction (1978)

Farmland in Upland Rice
(1975-6) .

Farms in Swamp Rice Production

Farms in Upland Rice (1975-6)

Farmland in Traditional Crops

Mean Farm Size

Land Needed by Mean Family of 6
for Exclusive Subsistence Use

Conversion Rate, Shifting Agr.
(Conversion Rate, Logging)

Cropping Period for New Land
Plot Prior to Fallowing

Cleared Area Returning to
Forest Fal.ow

Cleared Area Reverting to State
of Permanent Shrub Vegetation*

Type of Area Cleared for Upland
Rice

Farms Using Fertilizer

Value

743,460 (... Range: 41,810-155,355)

572,99 (Co. Range: 21,100-137,000)
44, 0 (Co. Range: 0-23,000)

167,000

270,336 ha

192,350 ha
(3.7%)
(3.7%)

182,000 ha

(2.8%)

(2.0%)

10,020 (6%+)

130,000 ha

40%

ca., 1.6 ha
ca. 1.5 ha
ca. 2.5 ha
ca. 2.0 ha

12-16 ta

(7334)

(6.2-2.2 ha)

(rice farms)

ca. 60 m2/ha/yr
ca., 0.64 m2/ha/yr

2-4 years

90%

10%

20% 0~7 yr. bush
50% 7-12 yr. bush
30% high bush

ca. 1%

Source

LMPEA 1983
LMPEA 1983
LMPEA 1983
Voros n.d.
Voros n.d.
LOC 1980
MICAT 1979
MICAT 1979
FAO 1981
Voros n.d.
FAO 1981
LOC 1980
Voros n.d.
MICAT 1979
LOC 1980
MICAT 1979
LOC 1980
LOC 1980
LOC 1980
LOC 1980

FAO 1981

FAO 1981

FAO 1981

Loc 1980

Note: Under some circumstances, ex~forest regenerates into a grassland or savannah
rather than forest vegetation type; e.g.,"elephant grass®" is said to predominate on
poorer coastal soils along the Monrovia-Barbel Highway that once supported high

forest (Voros n.d.).



location

"Sparsely Populated Areas"
"Near the Coast"

Jaudee, Sinoe Co.

Northern Lofa Co. (rural)*

Northern lofa Co. (near
towns)

Near Monrovia and "the road
north” (i.e., southern
Monrovia-Nimba Corridor)

TABLE 5

SELECTED FALLOW PERIOD DATA

Fallow Period Source

(years)
15-25 LOC 1980
2-4 LOC 1980
5+ Kundaeli 1985
8 van Mourik 1979
1 van Mourik 1979
' d
Not stated LOC 1980

Notes

"0ld town;" Population ca.
700, "no severe degradatinn
of vegetation and soil."

"Densely population area of
2500 km2; local "shortage of
land" calculated.

ibid.

"Density too high; fallow
periods below that required to
yield at subsistence levels."”

In the target study area in northern Lofa County, van Mourik (1979) estimated that land use
could be broken down as follows: 3% cultivated in (upland) crops each year; 0.2% cultivated
in lowland rice each year; 4% cultivated in permanent crops each year; and 92.8% in regrowth

patches of forest area outcrops.

He estimated that 45% of the land was unsuitable for

agriculture due to soil or drainage problems; that 25% was marginally suitable on 7-15 degree

slopes, and that 30% was suitable for agriculture.

Eis conclusion that there is a "shortage

of land" w~as based on fiqures of 650 km2 "available for agriculture®, 75 km2 cultivated and
an 8 year fallow period. This conclusion is not endorsed in this aralysis.

TR~ y! Ll
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suosistence sconory®™ sugported by mcney earned in urban areas
and brought back to rurcl araeas as "background for the
assumption that only in the remcte parts of Liberia dees the
old cconomic self-sustaining system exist-- that is, in the
dense rainfzrest/wocdland areas without accessible roads.”

Suctk a monetarization shift in Liberian smallholder production
is sidaly viewad as one of the best ways to indirectly draw
doan deforestation rates sinca farmers tend to becore Tmore
attiched to their farwms dus to the investment required,"™ and
thus the extent and intensity of shifting cultivation is
reduced C(LMPEA 1983).

Related to this issuesy and sith rescect to fallow periods, van
Mourik (1379) notes that eight year fallow periods of arable
upland crops under traditional managemant could be reduced to
l-4 years mith faproved traditicnal msnagement and to no fallow
(but with rotation) under intensive management. He alsc notes
that losland rice fallos of 3-5 years under traditional
aanagement couvlt bs reduced to one year undar isproved
traditional managemant and to nec fallow under intensive
management. This tends to corrcborate the prevailing opinion
that better cropland managezent can reduce the pressure to
clear additional forest land. Hhowevers; he also notes that high
forest clearing is preferrac to Yallow rotation because the
first rice yield is higher than in secondary forest or sith
short fallow pariods. Without improved traditional msanagenmant,
therecfore, this would lead to the conclusion that higch forast
clearing incentive should zszatinue to prevail in areas shere
fallow periods above about eight years cannot be maintainad.

To properly evaluate the impact of smallholder agriculture on
deforestation in Literia, it i3 also necissary to examine scme
basic human population statistics for the country. Jelact
national populaticn data (Table 5) reflect sevoral phancmena
shich are fundasentzl to evaluating regional variability in
smallholder agricultural imspact on deforastation. These
pi.anomen3 include 1) a very low national population size?

2) very high rural-urban and intarregional migration levels;
32 very low rura2l pcpoulation densitiss: and 4) a vary high
concomaitant disparity betseen urban and rural net popilation . -
grosth rates.

Tha total population of Liberia in 1974 sa2s about l.5 amillion
{15.587km2) and the country is expected to average 3 net !
population ¢growth razte of about 3.3% from 1974-1993 (LMPCA
1333). This is expected to result, however, in an estimatad ,
1535 population of conly about 3.5 million (37.5/km2). IBRD,
moreovaer, astimates thst a nat reproductivae rate of 1.0 in
Liberia will be acnieved by about tha year 2060 (LOC 1980).

— ——



TABLE 6

SELECTED NATIONAL POPULATION STATISTICS

Parameter Urban Rural Total
Population (1974) 437,480 1,065,888 1,503,368
Projected Population (1999) 1,996,883 1,614,117 3,611,000
Fergent (1974) 29.1 70.9 100.0
Projected Percent (1999) 55.3 44.7 100.0
Net Population Growth Rate (1974-99) 6.2% 1.7% 3.3%
National Population Density (1974) 15.6 /km2
National Population D:nsity (1979) ) 37.5/km2
Total Area Uninhabited (1974} , 17.8%
Total Area with less than 2/km2 (1974) 33.8%
To:al Area with less than 3/km2 (1974) 50,2%

Source: Derived or adapted from LMPEA (1983). Propulation density data are

derived from the LMPEA population distribution map (1974) gridded into 50km2
cells.



Ths very high rural-urban aigration rates prevailing in Liberia
are expected to partially account fcr an estimated urban
population in 1999 comprising over 55% of the total national
populationy and past and projected rates can largely be seen as
responsible for the rural population density patterns of
particular importance to the deforastation issuee In 1974,
about 18 of all national lands in Liberia were uninhabited,
about 342 had a density of less than 2/km2, and over half the
lang a2araea of Liberia had a population density of only S/km2 or
lesss or ancut one family per 1C0 ha (derived from LMPEA

1982). Even these national statisticsy houwever, do not
adaquately reflect the demographic situation in Lofay Since and
orand Gadeh countiesy the three counties mith the largest
expansas of relctively unizpacted forest in tha country. These
data, sumrarized in Table 7, incicate that shile thess thrae
countias contair nearly half the land area of Liberia, they
contain only about cne fifth of the population, they have a
rur:zl population density that currently averages about 6.5/ka2,
and they had 2 net lifetime outzigration residual of nearly
87,C00 persons.

It is no accidant that patterns of high rural-urban migratiaon,
higk regional outmigrationy, low net population growth and very
low pravailing population densities tend to prevail in the
remnziningy heavily forested regicns of Liberia, nor that
smallholder agriculture has had relatively little impact on
gross rejional daforestation here to date. Defcrestatiocn ratss
hars shouldy, moreovery, roemain lca in the short to mid terna in
the absence of cne cr more forces causing substantizl rural
population increases although such ratos ‘can be expected to
continue to increase slowly but exponentiallye.

In discussing the effects of rural-urban and intarregional
migration on deforestation distribution in areas where
smallholder agriculture is the dominant impact sourcey it is
important to nota that the effact of population clustering
(i.€ey 2 decrease in the evennass or uniformity o¥ population
distribution) is cenerally to increase daforestation ratas and
extents in areas of increasing fgopulation density and to
decrease deforestation rates anc extents in areas of
outsigration. Morecvery, all otker factors being equal, any
actian which serves to increasa pcpulation clustering also
tends to decrease regional mass deforestation rates and extents
ovar %no action” conditions, sirce deforestation per person
declines rapidly and exgonantially with increasing population
density (Goodson 1986).

whila smallholder agriculture is almost universally perceived
as the greatest direct cause of deforestation in Liberia,
lojcing industry sctivities have 3lso been cited as a major
indirect source of impact via ccnstruction of logging roads
intc "previously inzccessible® areas. Commercial logginjg in




TABLE 7

SELECTED POPULATION AND DEMOGRAPHIC STATISTICS

LOsA, SINOE AND GPAND GEDEH QOUWTIES

Parameter

Area (k:n2)
Percent of Liberia's land Area

1974 Population
Percent of Liberia's Population

Urban Population Size
Rural Pooulation Size

Percent Urban
Percenit Rural

Total Population Density (#/km2)
Rural Population Density (#/km2)

Net Lifetime Migration
Residual (1974)

Number of Farming
Households (1978)

Iofa

19,360
19.5

180,737

12.0

18,724
162,013

10.4
89.6

9.3
8.4

26,000

Sinoe Grand Gedeh
11,267 17,029
11.4 17.2
67,594 71,832
4.5 4.8
11,8590 6,094
55,744 65,729
17.5 8.5
82.5 91.5
6.0 4.2
4.9 3.9
-22,967 -11,234
9,300 10,600

Total

47,657
48.1

320,154
21.3

36,668
283,486

11.
88.
6
5

-86,903

45,900

Source: IMPEA 1983.

\

Net Lifetime Migration Pesidual is equal to the number of persons born in Countv X but
living in County Y, minus the number of people born outside of County X but living in
County X at the time of the 1974 Census.
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Liberia tc date has, with the exception of some logging camgs
and staging areas, been exclusively selectiva cut and is not
therefore considerad a direct socurce of deforestation here
except Insofar 2s lcg-ing trunk roads aay become perzanantly
estzblished as part o the naticnal rcad transpcrtation netsork
or logging camps permanently established as population centers.
Volumas removed by Selective cut operations in Libaria are
generally calculated to equzl the gross volume over bark (CV08)
Plus tuice the extracted voluma (FAD 19381). Such selective
extractive cperations can be ecclogically viemed as
®accellerated wmindfzll™ plus offsite transport of the V03, and
in the absence cf subsequent impact such selective cut aresas
can be expected to regensrate into young, closec canopy
seccendary forest within 8-19 ye:zrs.

The issue of secondary impact along roads in recent yeasrs has
apparently groun mainly out of lassons learnsd froam impact
measured in Amazonisy where an extracrdinary "land hunger®
situation (i.e» A very.strong urban-rural and interregional
migrétion tendency towards the rainforest) prevails. This has
demaonstrably rasulted in rapid deforestation along new
penstration roads in this asrea (Fearnside 198S), a phkencmencn
shich has commonly and incorrectly been applied to road
constructicn activities in rainforests worldwide. In the
eastern 30X of Liberi., for exarpla, spatial and teamporasl
asscciation data betweon roads end deforastation damonstrated
that this phenomenon does not generally hold true regionally in
2ress where oppcsing forces prevaily 1.0.9 in arasas of louw
population dansity, high regionil outmigration and high
rursl-urban migraticn. It does, howevidr, claarly hold trus for
certain rocad segments even herae. (Goodson 1388).

That analysis found 1) that rozd corridors have higher
population sizes, higher population densities, are more
defcrestoed and are daforested fister than non-~corridor areas,
and 2) that deforestation decreases exponentially with distance
fros major roads to a greater extent than would be expected by
chance. It alsc found, however, that 1) deforastation gar
capita in road corridors is less tnan half that of non-corridor
arezs, and 2) that thers was no statistically significant .
rejional correlation between road age and any corridor
deforestation veriable (deforestation extent, rzte, extent per
unit ared or rate per unit area). If the Amazonian pattern
@ere to indead hold true for rainforests worldwide, than road .
agea should be positively and significantly correlated with cne
or more deforestation parameters. JIn the czsa of eastern
Liberia, however, there was no such correlation. The variables
explaining the greatest amount of variability between road
corridors in deforestation rate and extent were corridor
population size and population density, and while road age was
significantly and pcsitively correlated with population size
ard density, both qualitative and quantitative information
indicated that this phenomencn was at least as much a result of




prioritization ¢f rocad construction in areas of preexisting
pooulation concentrations than it was a potentizl cause and
effact phenomenon. Data indicated, moreover, that less than a
third of the variation in population siz2 and density
parameters cauld ba accounted fcr by road age (Goodson 1986).

These datz indicating that secondary road impact levels
fluctuate significantly as a function of demographic, sccial
and economic incentive parameters waere qualitatively
corroborated in Liberia by LMP:Z4 (1953), who stated that ®in
contirast to other ccuntriesy (ercroachnment or shifting
cultivators and expansicnistic gressure along roads) are
limited tc areas with high popultiosn densities. In the less
populatad arease the prccess of @stablishing faras and
settliements along the main logging roads has not yet coamenced
in force. While this trend exists, it seems to be limited."
The rcad/deforestation patterns observed in eastern Liberia are
of course not typical of the country as a sholes however, and
sizmilar analysis in and adjacent to the Monroviz-Niamba corridor
could probably be expected to rcflect a pattarn along roads
thrcugh time similar to that prevailing in southern Amazonis.
That isy the current situation cf near total deforestation in
the corridor could be expected to have bsen significantly
exacerbated by better access provided to a region of important
economic grouwth attracting larg¢ nuabers of imaigrants.

(Tnere are seoveral reasons chy the cbserved pattern of
defcrestation "follcuing on the heels® »f logsing operations
appears to occur even in ragions of low population dansity,
higk rural-urban and ¢ -zional outmigratidn, and high foraest
availability. One reason is because logging cawps in
concession areas (typically 3C-500 houses) continue to rely on
subsistenca agriculture and about 50T of the wmorkers
translocate their families to the camps C(LMPEA 1983). 1In
additisan, thosa farzoers who 30 to work for concessions and have
to pay contract farners to prepzre land for them in reginns of
higk nat outmigration tend to esploy contract farmers recruited
intraregionally. Another raason is that logsing typically
accounts for a larger share of the employment opportunities
herey and this causes a movemaent of people to the concescsions
Cwhich in turn causes a slowdown in farm production for the
market C(FDOA 1986)). While somoe regional expansion of crop
production probably occurs to acc:~"modata the needs of
concaession sorkers arriving from outside of the region
{exgansional impact)y only about 5% of FOB selling price
generally remains in the concession area (LMPEA 1983) and even
most foods are imported for extrarecional immigrant eorkers.

In addition, and as noted by FAC (1931), the "effect of opening
up ¢f new forest larnds with logsing roads is soremhat mitigated
by &8 larger forest fallcw area at the dispocal of farmers.”

Ths principal effect of the ~oncession camps therefore appears
to be to concentrate population and deforestaticn impact around
the caaps, and to result in a perception thzt deforestation is
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"$ollosing on its heels." In czses where the camps become
perzanantly establiished population centers, this is clearly the
cases in many instancess hoaevery, such effects are transitcry.

(One way or the othery, from the impact distribution perspective
tha effect of concessions is sigilar to that in road corridors,
ie0ey increasing impact in the concession area and drawing doun
impact in areas wghere workers and their families would
otherwise have resained. From the mass balance perspective,
housvery tne nat regional deforestation is4pact will depend on
whether the effect of the concassion is to increass or decraasse
population clustering (i.c.s whather the source of most workers
is from areas of loger or higher population density,
rescoctively) and the concession’s net effect on clearing
capacity, clearing incentive anc forest availability.)

In essencey the indirect impact of roads on trorpical
deforestation can b¢ viewed as zn impact continuum along a
transect defined by the extremes of 1) regions of high
inmigration usually characterized by high economic opportunity
levels and 2) regions of high outmigration usually
characterized by lou economic ogportunity levels. In the first
cases trhat impact agpears to be predominantly expansional, and
in the saecond case it appears toc be predominantly
transiocationale In any country with significant tropical
rainforast resourcesy moreover,; all points along that continuum
can be expected to be represanted somewvhere and froas the
biological conservation perspectives the degree of adverse
secondary impact of road construction on deforestation gill
therefore depend on the <Cistribution of important ecological
resources in relaticn to areas cf greater and lesser
democgraphic pressurse and econoaic opportunity.

Ansther secondary or indirect ispact of logging on smallholder
clasring which has bean noted by some technicians is the fact
that selective cut logging removes some of the larger trees
which mijht not otherwise be cut by smallholders during
clezring operationse While it is currencly undecumentaed
whether smallholders prefer sc¢lectively cut Iands over
untcuched forest lands for farm establishment in Liberia,
selection of the former could be expected to result in easier
fars plot clearing and perhaps & significant decrease in the
species composition of the regrcwth forest over that which
would occur under a sconario of selaction for uncut landse.

A final source of (direct) deforestation impact which is not
reflected in the LFLA statistics relates to charcoal
production. In Liberias, as in xost of foraested and woocded
Africa relying sn charcoal as the principal energy scurce, 2an
axpanding halo effect c2n be saen over time around urban
areis. It is estimzted that the average Liberian consuzes
abaut 2m3 of fuelsood products ger year (Vorss n.d.)s but dzta



-11-

on tha effact of population clustering on charccal consuaption
is not available. If that effact is minimal, then the effect
of population clustering on biomass offtaka should be largely
ona of redistributing the impact. However, the impact on
forest resourcas of such @ roedistribution can be expected to be
advarse overall since in zreas of higher population density the
amount of biomass removaed per urit area will increase in
proportion to the human population size and therefore may
excced the net offtake limit a3 forast can accomrodate mithout
dejradaticne. The expandirng halc effect in Liberia is said at
the current timae to be starting (o have a significant adversa
impzct ca fecrests in several locationss; most notably to tha
west of Monrovicz.

2eT7 ALTERNATIVE ACTICNS TO BETTER MANAGE AND CONSERVE
TRCPICAL FORESTS IN LIBERIA

It is possible to racuce deforestation rates and
axteénts in Libaria, and tc better menage and conserve fcrest
rescurcesy through toth direct 2nd indiract neasures. Cirect
measures tend tc be far mcore effoctive than indirect maasures
and genaerally involve bettar direct protection of forest landse.

A rgvias of the legislative history of forest protection in
Liosriay from the Fcrest Act of 1953 tnrough the 13976 Forest
Jevelopment Authority Act wshich providas the existing framemork
for the management cf forest resources (McHenry 1986)y suggests
that adeguate legislation currantly exists to appropriately
manige and conserve the nation®s forest resources. There "re
therafora three principzl means to directly reduce
deforestation rates and extents.

The firs< direct maasure is to expand protection of forasts to
araas not currently protected. As noted earlier, protected
forest a2reas in Liberia include about 30% of the existing high
forast resourcas of the country (about 15% of the total land
area) but there aexist othar ara2ss containing ralatively large
plocks of primary and mature sacondary forast which should
zerrtags be inc uded in the national forest systeme While to
some extant portions of these will probabdbly be included in the
revisions currantly being mace to national forest boundaries,
othaers will lixely bo excludad cue to agricultural, eining
and/Zor othaor potential rasource usae conflicts. Dire spacific
way that the USAID/Liberia mission could sugport protection of
aaditional foraest lands uwouyld be to provide short term )
technical assistance (throughy 2«39 tha African Manpouer
Jevelopmant Projact) and/or monetary support t2 the LFDA to
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assist them oith field reconnaissance activities in support of
forast boundary delineation. The effectivenass of expanding
the area of protected forest lands, however, occurs only in
direct proportion tc “he effectiveness of monitering and
enfcrcement of forest use rejulations.

The second direct measure is to isprove monitoring and
enfcrcoment of existing forest resource use regulations. As
noted earlier, concessionaires curraently hold the
responsibility for protecting their concessions from shifting
agriculture. To date, this arrangement has not been
particularly effective since concessionaires have neither the
authority nor the power nor the inclination to forcibly remove
subsistence farmers from the concessions. The LFDA {is
currently develeoping plans to establish a network of local hire
guards to assist in protecting the national forests from
illegal mining, hunting, settlesent and agricultural
encroachment. This activity would be funded using fees
obtzined fros concessionaires, sho are said to be coopaerating
with the proposal thus far. At the current time, it appears
that the genaral logging outlook is sufficiently good in
Liberia to permit establishment and ongoing indirect
concessionaire funding of this system in the mid term.

Howevary, the LFDA currently has a staff capable of surveillance
and enforcement which is in total underdisproportion to the
forest conservation neads of the country. Moreover, the
offectiveness of such a systam sould likely depend not only on
maintaining a s~*ficient floa of funds from the concessionaires
or other sources to support the systems but alsc on maintaining
@ critical mass of guards at priority forest conflict areas,
developmaent of a true commitment on the part of LFDA and the
guards to enforce such restrictions, and devalopment and
maintenancs of a capacity to enforce them. Currently, many
believa that continued encroachment of smallholder agriculture
into most of Liberia“®s remaining higch forest is a foregone
conclusion that will not likely be significantly mitigated by
such a systiem Qiven prevailing economic, agricultural and land
use realities. HNonetheless, whether through this or an
alternative system, monitoring and enforcemant of existing
regulations is considered in principle to be the best and
perhaps the only potentially effective approach to achieve -
rainforest consarvation in Liberias if such a system beacomes
operational, it should focus principally on smallholder
agricultural encroachment into selected high priority
rainforests so as not to dilute scarce funds ceographically.
One specific way thzt USAIO/Liberia could support such an
activity would be to provide short term technical assistance to
the LFDA to advise them on lassens learned from this and
similar approaches to monitoring and enforceaent of
agricultural encroachment into rainforest areas in other parts

of Africa.
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The third direct measure to raeduce deforestation is to mithdraw
or phase out commercial logging concessions and road
construction in select forast areas of particular conservation
importance. While batter access to fcrests by smallholdars via
road construction is prisarily a source of iapact in areas of
high nat ineigration and high sccial and econoaic opportunity,
such sacondary inmpact also occurs mcore slowly and to a lesser
extent in virtually all forest areas. If adopted, such a
stratagy Sshould concentrate only on select portions of very
high priority forest currently characterizad by low population
density and general inaccessibility. It should, moreover, only
occur whare there is a reasonably solid exvectation that such
araess can effectivaly be protected as national parks or
reserves in tha aid to long ters. Two specific says that
USAXID/Liberis could s'pport such an activity would ba to
provida short term technical assistance to LFDA to firely
identify and delineate those argas fitting these criteria, and
to provide the econcmic support required to make up for
shortfalls in revenue which would be incurred through phasing
out of the specific concessions.

Given pravailing ecocnomic and institutionzal realities inm
Liberize houevery, a mission strategy of implementing more
indiraeczt measures to conserve these resources through it°s
existing portfoalion is probably more feasibles practicable,
appropriata and perhaps effective. Indirect measures to
decrease deforastation rates and extents in Liberia can
ganerzlly be divicded into those affecting agriculture,
exployment, population and energy. They are, thersfora,
significantly interconnected.

Frogs the agricultural perspective, any acltion which serves to
1) increase profitability per unit area of farmland; 2)
rencbilitate or improve fallow lands: 3) extend the period of
timg tnat a piot of land can be cropped prior to falloning;
4) rasJlt in a shift from supsistence to monstarized crop
praddction; S) expand smallnolcar planting of tree crops;

" 5) devalap more intensive cultivation practices: 7) reduce

incentive to ramain or return tc subsistence crop productiong
andszor B) avoid increasing smallholder claearing capacitys €ill
generally and indirectly tand to draw doan deforestation rates

and extents attributable to current shifting apricultural

pattarns ocver "no action" conditions. NWith respect to a shift
from subsistence to cash crop production strategies, homever,
there are two potantisl adversas deforestation implicationse.

The first is that land under tree crops cannot ever be expacted
to ragenarate into natural high ferest in the short to aid tern
as can lands under a traditional rotational crop/tallow

systam. The sacond is that once paeople ara tied to a



particular piece of land throughy @.g.s significant investment
in tres crop production, it is nuch more difficult and
expénsive to move them off of it if resettlement becomes an
adopted strategy for forest conservation or manajement
purposase.

Froz the employment perspective,; any action shich serves to
provide esmployment alternatives to agriculture or othersise
incraase movement out of the agricultural sector r~ill also dras
doun deforsstation rates. From the population distribution
perspesctive any action which decreases population grosth
(especially rurzal population grewsth),; inhibits inmigration into
fcrest areasy or increases population clustering (through,
@.Jes encouragement of rural-urban migration) can also be
expectad to decrease smallholder deforestation over ®no action®
conditions provided that it does not also incresss agricultural
incentive or clearing capacity. Finally, because an increasing
anount of deforestation is occurring in expanding halos around
@ajor urban centers due to charcoal proditction activities,
development of alternative enercgcy sources for urban use can be
axpactad to ultimataly reduce deforestation due to this impact
source excaept to the extent that such development directly or
indirectly increases deforestation (e.9.9 by inundation of
forests through hydropower development)d.

Specific agricultural actions which could serve to draw doun
defcrestation rates in l.iberia include 1) promotion of
increasing use of fertilizers and appropriate pesticides: 2)
prozotion of swamp rdce over upland rice production; 3)
proaotion 9t improved agroforestry technigues, including use of
leguminous species on both permanent crop and fallos lands; &)
promotiocn of increased tree crop production among shifting
cultivators through provision of cradit and supplies; 5)
promotion of improved crop genetic stocks; and 6) improveament
of agricultuiral research and extension activities for all
major crop species. Most of these activities could be effected
within the framesmork of the existing Agricultur.”. Research
Projecte.

Specific employment-related actions which could serve to draw
doun deforestation rates and which also can be expscted to
increase or maintain population clustering patterns include 1) - -
training in the industrial, manufacturing and construction
sectors; 2) provision of small scale loans to businesses in
those sectors; and 3) provision of technical marketing and
production suppert to those sectors. For the most part
appropriate activities in such an employment replacement
strategy could also be implemented within the framazork of the
existing portfolio, through, @.ges the Small and Mediuwm )
Ente. .. 23¢ Development and African Manpower Developnent
projects.



Specific enzrgy~-related actions which could serve to dras dosn
deforestaticn due to urban charcoal demand in Liberia include
assessment 67 potential alternative energy sources appropriate
to the Libaerian urban environment, and promotion of development
and use of those alternative sourcese Short term technical
assistance to review the available information and prepare an
alternatives assessmont could probably be funded through one or
more centrally funded projects or through the AFR/TR-manard
NRMS Projecte.

How the USAID/Liberia mission pocrtfolio currently relates to
these types of direct and indirect acticns and impacts is
addressed in Sct. 4.0 of this analysise.

3.0  BIOLOGICAL _DIVERSITY
3.1 GENERAL DIVERSITY CONSIDERATIONS

For the most part, thae issues of rainforest
conservation and conservation of biological diversity cannot be
seperated within the Liberian contexte It is nonetheless
axiomatic in applied ecology thzt habitat diversity largely
correlates positively with species diversitys and vegetation
types and habitats in Liberia today must be considered far more
diverse than in presettlement times when rainforest covered
virtually the entirety of the cauntryi At the same time that
50% of the country remains under tropicsl rainfcrest,
defcrestation in Liberia has resulted in establishment of 1) a
derived, humid Guinean savannah/woodland mosaic: 2) vegetation
types spanning all seral stages along the early fallos—-matury
rainforest continuum; and 3) davelopment of a constantly
changing array of ecotonal and "edge effezt-generating®™
associations previously nonexistant in the country. Many plant
and animal taxa must theroefore occur in Liberia now that wers
praviously absenty, and deforaststion has therefore served on
the ona hind to increase national biological diversity over
prasattl<eont conditionsa -

Biological diversity, howevery cannot bo perceived solely from
a nstional perspective and from the point of view of regional
CGuinean lowland rainforest)s ccntinental and global biological
diversity conservation those species which have extended thelir
raenges into Liberia by virtue of human impact on vegetation are
genarally species of very low diversity value dua to large
geographical rangess extensive cistributions and relatively
hizh population sizes. Converselyy and while no vertebrates
are definitely knoun to have becoms locally or globally extinct
by virtue of Liberian deforestation, scientific knowledge of

E!
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invertabrate and wmirnor plant taxa originally occurring in
Liberia is minizal and it is difficult to imagino that
axtinction of some such iLiberian species of very restricted
rang? and distribution or very lowm population size could not
have been eliminated from the country “v the clearing of 50% of
the rainforest. This is particularly true given the very high
degrae of endeaisa occurring in the Guinean lowland rainforest
as @ result of geographical isolation and speciation.

Moreovery and in addition to daforestation propery rainforest
clearing has rasultcd in effective separation of the western
portion of the Guinean rainforest fror the eastern portion via
the Monrovia-Nimba corridor (although a very limited connection
may remain at tha northern extreae of the block betmeen Danane
and Sipilou in the Ivory Coast—— an area of relatively sinimal
impact). Thisy, as well as raduction of effective forest block
sizes in most areas, can be expected to have had and continue
to have a very significant and additional adverse impact on
rainforest diversity due to well-established bicgeographical
(eeGey effactive island size), population dynamic and genetic
(eeGey drift) phenomena.

In 1976-79 a UNEP/IUCN-sponsorad survey of the status and
consarvation of the biotic communities of west and central
Africa appropriately concluded that Liberia and adjacent
portions of the Ivory Coast consti<u*; the center of biological
diversity and endemicity for thas west African moist forest
(i.e.y the Guinean lowland rainforaest). Later studies were to
describe the Liberian portion of the Guinean belt as the most
important of these areas since the forest ®"attains its most
developed stage scaologically® here (Verschuren 13983). The
biogeographical situation of and deforestation patterns sithin
the Guinean rainforast today argue very strongly for
designation of cartain significant blocks of forast resaining,
especially those between the St. John River in Liberia and the
Sassandra River in the Ivory Coasty as areas of priority global
concern froa the biolcgical diversity perspaective.

32 PROTECTED AND HIGH PRIORITY “ONSERVATION AREAS

Principal areas of high priority consarvation
concarn occur almost throughout the country. They are,
however, as a result of near total deforestation along the
Monrovia~-Nimba corridor, heavily concentrated in the western,
northuastera, northeastern and eastern portions of the
country. These areas are addressed individually below in the
order in ahich they have been mentiocned in the literature.

Mourt dituvie This area was proposed for national park status
by th~ old Forest Conservation 2ur2au in the 1960°s. Located
in the Nologizi Ringe in northwestarn Liberia, it consists of
the highost sassif and dominant faature of that range. Tha
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ara2 apparently remains asell forasted although former big
naneal populations are said to be mostly shot out. Tha Mount
Wituvi area is not considered by the LFDA to be a high priority
area for park develcpment at the present tima.

fokoma. This area mas also proposed for national park status
in the 1960°s. It consists of sbout 2950 ha with reportedly
szectacuiar sconery, but Verschuren (1583) found that gaae
populations were extremely low. Bokoma is zlso considered by
LFOA t> bde a relatively low pricrity for national park status
at the present tinme.

Iiszpgo. This area sas originally planned in the 1960°s to be
the country’s largest porke It cocnsists of about 13,000 ha in
southeastern Liberia but significant increases in shifting
cultivation have occurred here in the interis and the
praevailing opinion is that it is too late to revarse the trend.

Ninbka_Range. Tha Nimba Range straddles the Liberian, Guinean
and Ivorian borders and is internationally known for it°s
considarable 200logical endemism. Curry-Lindahl (1969) srote
that 200 or more species of anisals ara found there which occur
nostere elss in the world (most, hosevers must have been plants
or invaertebrates) ziid considerable zoological interest and
resaarch has focussed on the area. Contiguous parts of the
rang? in the Ivory Coast and Guinea are protected to some
degraes but the Liberian Nimba area has apparently been
significantly degraded in recent ysars by hunting,
adeforaestation and mining activities. As sarly as 1965-6, the
Nimba was described as being ®"virtually devoid of large
mammals®” (Curry-Lindahl 1969). The curraent perception is that
the area has become too small and competing rescurce concerns
too great to expect that it will ever be protected within the
Liverian national park systen.

C3gg_Mounte The Cape Mount area is a coastal area in sestarn
Liberia encoapassing about 225404 hae The site is notable for
it’s rocky coastline Cextraemaly rare in Liberia), and for it’s
coastal fcrest on rocky soils (also rare) in one of asst
Africa’s maximum rainfall zones (Varschuren 1933). In the lata
1960°s there was a considerable monkey population which is
currrently reported to be either eicterminated or nearly so.
Jdne of the main attractions of the area is for potantial future
tourist development, and in fact it is currently considered
likaly by LFDA perscnnel that it will become the next or one of
the next national parkse.

Lofz_Yalleye The Lofa or Lofa-Mano area was first recommended
for protection in the late 1960°s (Curry-Lindahl 1969), and
substantial subsequent attention was focussed on it wall into
this decade. The area finally groposed by Verschuren (1983)

v .
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for national park status included an area of about 230,000 ha
peteeen the Lofa and Mano rivers in western Liberia. The area
is a priae conservation target area because of extremely lowm
hum2n population, nearly pristine tropical rainforest in
probably the largest and most unimpacted block mest of the
Monrovia-Nimba corridor, and substantial reraining wildlife
populations. Hosever, the area also apparantly contains
substantial gold, diamond and timber resources and the national
tradeoffs involved in ™locking it up"™ as a national park are
currently considered too high to expect establishment of a park
in tnis region. There mas, in additions; considerable planning
conducted for construction of a reservoir to generate
hydropower in the Mano River area. The reservoir length behind
tha danm sas originally designed at T4 kmy but apparently
construction of thas daa and reservoir is no longer under
consideration due to funding and other constraints. While the
ared is currently scmewhat protected by the fact that most of
it lies within the Gola National Foresty it remains a very high
conservation priority and efforts should bae strongly encouraged
to provide better protection. This could posssibly be dons
within the multiple use frameawork of national forest
management,; but the area should be more closaely surveyed and
spacific areas of highest biological diersity importance should
be considered for exclusiva protaction as a national park or
refuje.

Putu_Ranje. The Putu Range in eastern Liberia was originally
recocamended for protection in the 1960°s (Curry-Lindahl 1969)
and is best known for it°s high game populations. However,; in
the interim a seriess of villages and somet mining projects
became establishedy, and a majo: logging trunk road connecting
the Zwedru-Greenville and Zeedru-Harper routaes was
constructedes This route may well become part of the
estanlished national road network given its advantages to
transporation economics along the Greenville-Harper transit;
it is @ critical route to logging concessionaires since most
logs currently have to be transported to Harper from the region
north of Greenville for transshipment.

Cavally River. Feorests adjacent to the Cavally River in the
eastern extreme of Libaria are of extramely important
biological diversity concern hecause they form an effective
contiguous block with the UNESCC Tai Forast World Biosphere
Reseérve in the southuestern Ivory Coast (separated only by the
Tabou-Tai-Guigle road shich currently carries relatively little
traffic)e The area was described by Curry-Lindahl (1969) as
Sprobably tha area of Liberia with the richest and best -
presarved animal life, because there are very few human
inhabitants.® Much of it lies sithin what is now the Grebo
National Foresty and Verschuren (1933) describes it as an area
®not directly threatened by concessions znd where wildlife is
still rather abundant.” While LFDA personnel consider it

i
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unlikely that th2 area will beccme a naticnal park in tha near
futurey this entire forest area should be considered as cne of
tha highast if not the highest griority for national park
status in Liberia. It®s establishment uwould greatly expand the
functional area of the Tai Forasty and together thay could
constitute under proper maenaleaent conditions an international
block of the Guinean losland rainforest of sufficient size to
ansure the survival of most vertebrate species characteristic
of the eccsysten.

Suasa_and _2elta_Argas. “Rapresentative swamp and delta areas®
were orijinally mentioned by Curry-Lindahl (1969) as

aporapriate for protection, although the coastal zonae in
Liberia doss not hold any exceptional biological value
(Verschuren 193933). Swamp and delta areas aroe of extrenmely
limited areal extent in Liberia, and while inclusion of such
ar?ss into a2 national park system would be appropriate froa the
national perspective there are far better and more diverse
ccastal, estuarine and lagoonal systems in extansive portions
of Ivory Crast to the east and Sierra Leones Guinea and Guinea
3issau to the west. The Laka Piso area has been mentioned as
being of somo interest (IUCN 1975), howevar, and part of the
poposed Cape Mount National Park would likely fall contiguous
to that lagjoon.

Sau _Nationgl Parke Sapo National Park was the first (and to
date tne only) Liberian national park established (1983). It
covers an ara22a of about 141,000 ha of primary forest adjacent
to the Sapo River in the southaastern portion of the country.
It is an area of considerable consarvation importancae, very lows
human pooulation =nd relatively undisturbed rainforeste. There
remzin throats to the park from both illegal concessional
logging and poachingy but tha area currently appears to have
very broadbased support for it°s management as a park on the
part of the GCL, local inhapitants and donor personnele. Peace
Corps voluntaers have beesn stationed there since about 1985,
and a comamaercial river trip on the Sapo River and through a
portiocn of tha park has become asell established.

cestos-Sankuan.e The Cestos-Senkwen area consists of about
1459060 ha of primary forest with a reprasantative fauna, and
includas an impcrtant transition area from inland forest to
about tha only littoral forest persisting in Liberias It would
protect thas "extremely spectacuiar™ Cestos River and would also .
include a stretch of coast (put one of many) practically

untouched to dataea. LFDA porsonnal considar it to be a

candidate for pcssible national park consilderation in the

futurey although logging activities are currently re¢ported to

be significant. This area should also be accordad one of the

highast national consaervation priverities.
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Hts ¥Hopggizi. The Mt. Wonegizi area consists of about 20,800
ha on the Guinean border consisting af louwland and
seai-orphilian vegetation. There is said to be no mcre logging
in the area and, although some encroachment from scbsistence
agriculture is occurring at the fringes, it is said to be under
very close consideration for protection by LFDA in the near
ters.

Mts _dH0logizi. Mt. Wologizi is another mountain located
essentially adjacent to Mt. Wone3izi in the northern extreme of
the country, and it also is under careful consideration along
with adjacent forests for protection as a nature and game
reserve in the near tera,

3.3 THREATENED, ENDANGERED AND PROTECTED SPECIES

To datey there are approximately 130 mawmal, 310
bird and 74 herpetozooan species which have been identified as
occurring in Libaria (FDA 1986). 0% all vertebrate species
occurring in or off of Liberia, 26 are listed by the U.S.
Department of Interior (DOI) as thr-atenad or endangered.

Thesa includae seven terrestrial mammals, sevan aquatic mammals
(six of which are whales), two birds, three freshsater or
estuarine reptiles, five marine reptiles (all turtles) and twmo
amphibians. Basic data on these taxa, including official (DOI)
status and habitat type, are presented in Table 8. The list of
threataned and endangered speoecies in Table 8 is fairly typical
of such lists worldeide in it’s mix of species. In general,
these include 1) taxa with extreamely limited geographical
ranges; 2) taxa with extremly low population sizes: 3) taxa
threatonad due to commercial exploitation for food or species
parts; and/or 4) taxa chich have experienced significant
decline due to unusual circumstances (e.gey pesticide effects
on the Peragrine Falcon). Other species listed as protected in
Liberia in the appaendix to the Wildlife and National Parks Act
are shosn in Table 9. An additional 20-30 species not listed
in either of these tables are believed to still be technically
protected under the provisions of the 1958 African Convention - -
on the Conservation of Nature and Natural Rosourcos
(Curry-Lindahl 1969).

3.4 SOURCES GF IMPALT )

The two principal sources of adverse impact to plant
and animal diversity in Liber:a ore deforestation of the
remaining rsinforests and hunting pressure. The first wsas
described in earlier sections of this analysis and the sourcas




TABLE 8

USDOI-LISTED THREATENED AND ENDANGERED SPECIES OCCURRING IN LIBERIA

SPECIES
Mammals

Elephant
Leopard
White-collared Mangabey

Diana Monkey
Chimpanzee

Jentink's Duiker
Pangolin

Manatee, West African

Whales

Birds

Peregrinae Falcon

white-necked Rockfowl

Reptiles

Dwarf Crocodile
Slender-snouted Crocodile
Nile Crocodile

Marine Turtles

ﬁggh}bians

African Viviparous Toad
Cameroon Toad

STATUS

1t 79 3

HABITAT

Forest, woodland and savannah; highest
populations in woodlands and savannahs
Forest, woodland and savannah; primary
habitat is forest and dense woodland
Primary habitat forest, but also occurs in
clearings

High forest, mainly in upper strata
Forest, woodland and savannah; highest
populations in woodlands and savannahs
Forest habitat; very rare; probably
restricted to Liberia and the Tai Forest area
in Ivory Coast

DOI lists only M. temmincki, but taxonomic
confusion exists; three species occur in
Liberia

Freshwater, estuarine and marine; probably
more numerous than once thought

Six species, all endangered, have ranges
including marine waters off Liberia

All habztats, tropics to arctic; nests
prlmarlly in ledges and cliffs, but also on
high rise buildings in U.S urban areas.
Rocky cliffs and caves

Primarily estuarine

Primarily fresbwater

Freshwater and estuarine

Five species have ranges including narine
waters off Liberia; all listed as endangered

No available data
No available data

Source: U,S. Dep:-tment of Interior (20 July 1984
Threatened

E = Endangered; T =

50 CFR 17.11 and 17.12.
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TABLE 9

OTHER SPECIES LISTED AS PROTECTED IN LIBERIA

Mammals

Western Black and wWhite Colcbus Monkey (Colobus polykomos)
Red Colobus Monkey (Colobus badius)

Olive Colobus Monkey (Colobus verus)

Pygmy Hippopotamus (Choeropsis liberiensis)

Bongo (Boocerus euryceros)

Yellow-backed Duiker (Cephalophys silvicultor)

Zebra Duiker (Cephalophus zebra)

Ogilby's Duiker (Cephalophus ogilbyi)

Giant Forest Hog (Bylocherus meinertzhageni)

Golden Cat (Felix aurata)

Birds

All birds of prey of the families Sagittariidae, Falconidae,
Pandionidae and Strigidae, including all eagles, hawks, kites,
falcons, buzzards, wvultures and owls.

Source: McHenry (1986).
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of deforestation imract addressed thecre apply sgqually to the
conservation and asanagesment of both rainforests and the
diversity of biological resocurces shich thay contain.

Hunting is a far more selective source of impact than
defcrestation and thereforas necessarily affects a auch saaller
subset of the country’s biological resourcesy 1.0.p it is
largely restricted to portions cf the vertebrate population,
While deforestation is # source of impact with such wider
biological and Ziversity implications, and can ba expected to
result in far higher extinction rates overall in the mid to
long run, rainforest destruction is not yet believed to have
reached tha point in Liberia where vortebrate srecies have been
so affected. It isy rather, hurnting pressure which currently
appears to constitute the greatest threat to such species.

It has been estimated that the majority of the population of
Liberia derives T0% of 1it°s anisal protein from bush meat (LOC
193C)y although this figure has been seriously questioned in
some quarters (@.iye.s Verschuren 1983). While there are said to
be fewar hunters along the coast due to lowser game populations,
game meat is sold openly throughbout Liberia and meat prices areo
said to be increasinrg nationwide (Verschuren 1983). Bush meat
is therefore important both as 2 source of protein and as a
source of income. Cne indication of the importancs of bush
meat to the rural population is reflected by the fact that
during discussions with local vilagers on estabiishment of the
Sapa National Park, the effect of park establishment on thaeir
ability to obtain bush meat was cited as a top priority concern
{Xundaali 1985).

Huntin) pressure for animal products 1is alsoc significant,
Judging from the number of skins, animal-derived traditional
medicinal products and amount of ivory on the open market. One
could openly obtain leopard skins on the streets of Monrovia at
the time of report praparations and many of the skins available
in the western Ivory Coast are taid by vendors to come fronm
eastern Liberia as eell as from the Tai Forest region. The
effect of demand for chimpanzees for biomediczl research has
also been mentioned as 2 significant source of impact for that . -
speciess it should be noted, however, that a very feuw
chiapanzees originally captured in Liberia have been
repatriated to the bush in the Ivory Coast (near the lower
dandama River) aftor biomedical experimentation.

firearms have historically been sold freely in Liberias it is
estimated that there are currently about 100,000 rifles -
C(Verschuren 1933), that about 20% of the male population omns
shotguns (Voros nede.)sy and that 6000 guns were imported in 1979
alone C(Robinson and Peale n.d.). Local ammunition factories
ars also said to be widespreads, although shell costs had
increased to about 1% per shell as of Novesber 1987y and trap
huntingy has beon employed for centuries (Robinson and Peale
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The capacity of the GGL to effectively enforce resgulations (not
to gantion smallholder encroacheent into national forests) is
currantly considered to be minimal. As of 1983, the LFCA
Wwildlife and Naticnal Parks Division had one officer in charge
and twgo technical assistants in the capitaly and while there
sere a number of wildlife officers in the field, logistical
support for tham was considered to be generally poor
(Verschuren 1933)., Here as in much of thae rast of Africas the
ability to enforce laus is canstrainad by inadequate numbers of
enfercemant personnely low wagaesy poor infrastructurae,
inaccessibility of the terrain, hijh pozaching incentive and a
number of other factors.

3e5 ALTSANATIVE ACTIONS TO CONSERVE BIOLCGICAL DIVERSITY
IN LIBERIA

As legislative pbackjround, Liberia became a party in
1978 to tha African Convention ¢n the Conservation of Nature
and Natural Resources of 13983y and to the Convaention on
International Trade in Endangered Species of Wild Fauna and
Flora of 1373 (CITZS) im 1581e National legislation directly
related to wildli¥2 and national parks was passed in 1940
(iicansing big gama huntirg); 1353 (conservation of wildlife
thrcugh forest conservaticn); 1354 (limiting offtake for other
than scientific purposes, rastricting hunting and prohibiting
dynamiting cf fish)s; 1557 (proviaing that portions of naticnal
forasts could be designzted as sildlifa refuges)s 1973
(defining rights of concessionaires to use other concession
rescurces besides timbar); and 1376 (conferring upon the LFDA
tha authority to create, establish, administer and develop
national parks)e Other relevant legislation pertains to
rejistration of firearms (1975) and the codificzaticn of penal
laags for all offenses (McHenry 1986)e. Mors recontly (1986), a
consultant with FAD assisted in drafting a comprehensive
Wildlife and Naticnael Parks Act very similiar tc those found in
the United States and soma furopean countriese This a2cty not
yet officially passedy, provides the framework for establishing
policies and objectivesy administrative structures, national -
park and na.ura raserve regulations, gama reserves and hunting
regulationsy species protecticn provisions and enforcement
provisions (McHenry 1965). Passage of this legislation should
be vary strongly encouragede. .

As gitn deforestaticny, it is possible to reduce adverse impact
to biolegical diversity in Libaria through both direct and
indirect measures. Nirect measures are again generally far
more effactive than indirect measures ahichy described in Sct.
3.7 of this analysis, apply equalily to the issues of
deforestation and biological diversity conservation.
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Indirect measures tc conserve general plant and animal
diversity in Liberiaz can be broken down into six general -
reccmmendations (not necessarily prioritized). First, :
inventory priority national plant and animal species. - Estimate
population sizes, ranges and distributions within those ranges
and establish and delineate critical habitats for rare
speciase. This is a medium to long range activity which sould
best be supported through training of national techinicians in
Zoology and botany. Typically, howevers training in these
fields for these purposes are only effective insofar as there
are funds available to support field inventory and survey
oparations. An alt-~nativa approach would be to provide
support to a local conservation PVO or NGO such as the Society
for the Conservation of Nature in Liberia (SCNL) to prioritize
and begin draeing together such information.

Second, maintain a mix of forest, wmoodland, savannah, ssamp and
other vaegetation types in. the country and expand protaection
thrcugh monitoring and enforcement of existing and proposed

laws and regulations to both representative and unigue
ecosystems. Rainforest protaction, particularly of the
remaining large and relatively unimpacted blocks, should take
first priority. Specific and pctentially appropriate mission
activities to support this are the same as those described in
support of diract defcocrestation mitigation measures in Scte 2.7.

Third, improve raegulation, monitoring and control over offtake
of biclegically and commercially important species populations,
both plant and animal. Specific activities mhich could supgort
this might include provision of technical assistaoncey monctary
assistance and/or training to appropriate LFDA personnel to
support and improve current capabilities.

Fourth, promota scresning and organic and inorganic chemical
analysis of plants and animals for medicinal and other
properties which may be of comaercial importance. In

pa: *icular, one could enter intc consultation with the NWorld
Heuith Organization, large phartaceutical coapanies and
universities involved in chemical screening to evaluate
alternativa approaches to screaning and developrent. An
appropriate first step sould be to obtain short term technical
assistance to identify alternative apgroaches, target
orjanizations of interest, and potential economic benefits to
be gained from such screeningse.

£fifthy develop public avareness and public conservation .
education programs which address the role and importance of
national biological resources tc the countrys Africa and the
morlde This could most appropriately be supported through the
ongcing Rural Inforzation Systes Projeact and/or through support
for a lccal PVO to undertake such an activity.
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Finallys expand training opportunities for technical and
mnanajement personnel, especialiy in the fields of botany,
Zo0logyy wildlife mznagement, forest management, national parks
aanagements applied ecology and organic chemistry. This might
derhaps be most appropriately effected throuch the Agricultural
Research and £xtension XI and/or African Manpower Jevelopaent
II projacts.

The most important of these measures by far is protection of
trogical rainforests through national park establishment and
aonitoring and enforcement of forest resource use regulations,
since most of thcse Liberian rainforest araas which are not
conserved in the near future can be expected to largely
diszppear within the hext 75-100 years. Hoaever, given
pravailing econcamic and institutional realities in Liberia, a
mission stragegy empghasizing more indirect measures to draw
doan deforestation and better conserve and manage forest and
biological resources through it°s existing portfolio would
appear to be more feasible, practicable, appropriate and
perhaps effective.

4.0 THE USAID/LISERXA_MISSION PORIEQLID

In FY 1987, the Ue.S. @concmic assistance program in
Liberia reached a total of USS 38.5 million. This portfolio
includes seven davelopment assistance actdvities, two economic
support fund activities and a PL-430 Title 1 program CUSAID
1982). Each of these are addressed individually below, along
with thres proposed activities, and evaluated in teras of the
type (direct vs. indirect) and magnitude of impact that they
are expected to have on tropical forest and biological
diversity coiaservation and management in Liberiz.

dural_QOsvelopmapnt Iraipning JI_££59-01822. This activity is

designaed to support and refine vocational agricultural
education at Cuttington University College through staff
developmanty, facility construction, managerial improvements and -
snhancemant of the institute’s long term financial viability.
No diract impacty positive or adverses, on either tropical
forests or bioclcgical diversity should occur. Some positive
indirect impact should azccrue through training in animal
science (potential impact on bushmeat reliance); pest
sanagesent (potential impact on non—-target species); and
agricultural economics (potentizl impact on improved farning
methods, agricultural intensification and a shift to cash crop
production)e. .



Acrizulture Ressarch _apd Extansion XI_C568-0183). This
activity is designed to develop tha capacity -f the Central
Asricultural Raesearch Instituts to conduct . ~tive and apslied
research and coaaunicate the results to extension agencies for
transmission to farmers. It eamphasizes adaptation of existing
technologies to incraease food production, principally rice and’
cassavay and concentrates on development of cropping systems /
that can be us3d economiczlly as alternatives to traditional,
shiftingy slash and burn crop production methods. No direct
impacty positive or negatives on tropical forests or biologicsl
diversity is expactad to ensue. Significant positive indirect
impact snould result throuch ressarchy extension and training
in plant pathologys agricultural education, agronomys oxtension
entcmole gy and cropping systems, and their potential impact on
improved farming methods.

Miaba Counly Rursl JYecbpology €663-01632. Thi. activity
terzinataed on 27 June 1987 after having extendad 621 loans to

assist small scale industrial, manufacturing and constructicn
enterprises in Nimpa County. No direct positive or adversa
impzct on tropical foraests or biological diversity should have
resulted. Some positive indirect impzct can be expectaed to
have rasulted, however, by supparting and encouraging
devalopment of tha non—-agricultural employment sector and
reinforcing populstion clustering in urban arease.

Rursl _Infermation Svysiem. €369-03134). This activity established
th2 Liserian Rural Communication Netuwork to transmit

developmant-related prograzs by radios to wural inhabitants of
Libe¢ria in English and in thirteen local dialects. Programs
addrass health, agriculture, child cares conservation and
comgunity develcpment. No diract impzct on tropical forests or
biological diversity are expected to result, but substantial
positive indiract impact may rasult from agricultural prograas
Ciagroved farming methads and a shift to cash crop productioen)
and conservation prograss (deforastation ard general biclcgical
diversity swareness).

R2sad_Maintanance €669-0200). This activity was designed to
rehsbilitate 155 milas of laterite road between Zwedru and

Harcer to all weather standards, and to develop the
construction capabilities of private contractors to perform
road maintanance worke The activity went through intansivae
environmantal revies, including statistical analysis of
historical road development and tropical deforastation patterns
(tamporal and spatisl)y, and it was determined that the activity
shoutld have no direct and no significant indirect adverse
impact on regiosnal tropical defaorestation rates and extents.

It was anticipated that the activity would ultimately serve
indirectly to somerhat increase deforestation in the target
road corridorsy draz doan deforestation in regional

“non-corridor ureas, and perhaps draz down regional
‘deforestati » rates and extents over "no project®™ conditions.
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Prieary Education €€69-0166). This activity is designed to
implement an effective primary level learning system nationside

through the usa of low co t programmed instruction. The
activity is expected to *.ve no direct or indirect positive or
adverse impact on either tropiczl deforastation or biological
diversity in Libaria.

Ecanomic_and Financial _Management and Irainina €663-0184).
This activity is designed to develop the GOL’s capacity to

manage its financial resources more effectively through .
establisnhaement of a new accounting system, partial autosation
of the GIL payroll systemy desicn of a nev procuresent systea
and implementation of in-country training programss. The
activity is expected to have no forseeable direct or indirect
positive or adverse impact on Liberia®s tropical forests or
biological diversitye.

dficican Maopower Davelooment II Project (€28=0423). This
projact provides short and long term training fcr private and

public ssctor individuals in appropriate development-related
skills. It is not expected to directly impacty either
positively or negatively, tropical forests or biological
divarsity. Some positive indirect impact may accrue through
training in agriculture, natural resources management or
related fields.

Prirary Healib Care €669-0163). This activity is designed to
increase tha prcportion of rural Liberians sith access to an

appropriats mix of preventive,; promotive end curative primary
health care, and to strengthen the institutional infrastructure
both centrally and in Sinoe and Grand Gedeh counties.
Activities are carried out in both villages and towns. No
direct positive or advrrse impact on tropical forests or
biological divsrsity ac. expected to result froa the project.
Indireactly, isprovement of health care in rural villages in
these areas will tend to sustain or increase rural population
grocth rates and remove a major attraction of larger tosns, and
may therefore indirectly serve to draw dosn rural-urban
migration and regional outmigration from Sinoe and Grand Gedeh

counties ovar "no project® conditions. Such activities, -

however, are expected to have minimal overall 1upact on
migration rates in Liberia.

Coabatling Childhoad Communicable Jise2ses_€6§38-0421). - This
activity is designed to prevent childhood diseases amenable to

vaccination, to decrease mortality and morbidity and to .
strengthen national capabilities to improve the health of
children and preagnant women. It will not directly affect
tropical forests or biological diversity, but by dacreasing
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mortality rates in the short run it casn b¢ expected to
indirectly contribute to maintenance of higher national
population groath rates both in urban and rural aress than
would otherwise be the case. Net indirect impact in the short
runy while probdabdly minimaly is therefore expected to be
adversa. In the long run, howevir, raduced mortality rates
shoyv.d be followed by reduced nirth rates which should
ultimately have a positive indirect impact on drawing down
defcrestation.

Seall_and Medium Eptarocise Develonmepi €659:0201). This

activity is designed tc encourage thae formation and expansion
of small to medium sized industrial, construction, service amd
comsercial enterprises by strengthening tha institutional
canacity of the Small Enterprise Financing Organizatione.
Typicai target businesses include furniture makers, food
processors, matal workerss upholstery morkars, construction
materials manufacturers and restaurant and drujy retail
servicas. No divect positive or adverse impact should result
froaz the projecty but the activity should have a positive
indirect impact on deforastation by supporting and encourajing
non—-agricultural sector employnéent and incantive to remain in
largar population cantaerse.

Ingregsed Revenue foc Dsyalopment €659=0132). This activity is
designed to increasae the Ministry of Finance’s capability to

genaerate dowmestic revenue through customs and internal revenue
componants. No direct positive or adverse impact to tropical
forests or bioclcgical diversity should result. 3ignificant
positive indirect impact may result, howdvaer, through better
monitoring and enforcement of the flow of taxable goods
Cincluding animal products).

PL-48C_Yitle I _Rice Imports. In 1987-8, this activity will
provide USS$ 10 willion worth of rice to be sold on the local

market, with income generated from these sales to be used to
finance tha GOL"s developmant budget for over 40 projects.
vhic activity will not directly affect trcpical forests or
biological diversity in Liberia, but the patential indirect
impacts are difficult to gauge. On the one handy if it serves

as a disincentive to the rural farmer to produce more rice then ~

it should indirectly serve to draw down deforestation rates.
Ify on the cther hand, it serves to permit rural rice producers
to faprove their income from rice through legsl or illegal
exports to neighboring countries, then it may indirectly have
the opposite effacte.

2YQJ¢NGD _Qraanization_Supaert Prediecs €£33-0211). This proposed
activity is designed to establish a fund ehich local PV0“s and

NGQ’s may draw on to sustain their ongoing operations,
especially in the areas of healtn, education and small

-

e
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enterprise devaelopment. No direct impact to tropical forests
or biological diversity should ensue. Evaluation of indirsct
impacts is impossible given the current absence of details on
the specific PYO/NGC activities to be supported.

Scopomic _Stabilization Supaort Preoject €663-0213). This
proposed activity will fund 17 operational experts who will
assist the GOL in bringing financial, budgetary and structural
probleas under control. No direct or indirect impact to
tropical foroests or biliological diversity should result.

Loasodity Impord Prograp _€669-0214). This activity is designed
to encourage econcaic policy refora in Liberia, to address

balance of payments problems to enable the private and public
sqctors to import essential coamoditiess capital equipment and
raw materials, and to provide local currency to support a civil
service refcra program. NoO direct or indirect impact to
trogical forests or biological diversity should result from
implemaentation of this activity.

Agriculture Infrastructurce Rehabilitation €639-0212). This
activity is proposed for implementation in FY 1988. It is

designed to rehabilitate criticsl road links between Liberia‘s
most productive agricultural areas and their respective
markets,; and to develop the capacity of Liberian private sector
contractors to undertake road maintenanca work. No
construction of news roads will be undertaken, and no direct
impact on tropical forests or biological diversity are
therefore oxpectesd to ensue. An examination of indirect
impacts, both adverse and beneficial, to ¢ropical forests and
biological diversity in Liberia will be undertaken during
project design and road segments with the potential to result
in secondary adverse deforestation impact will be deleted.

In summary, the USAID/Liberia mission portfolio contains no
activities directly affecting, either positively or negatively,
tropical forests or biological divarsity in Liberia. Project
activities shich in theory may adversely and indirectly affect
tropical forests and biological diversity soaeshat in the short
run include 1) provision of primary heslth care to rural
villages in Sinoce and Grand Gedeh counties and 2) reduction of
mortality and morbidity rates asong children and pregnant
sonen. Conversely, project activities which may positively and .
indirectly affect tropical forests and biological diversity

soneshat in the long run include 1) training in agriculture,

anisal science, pest management, plant pathology, agronomys.

extension entomologys cropping systems and related fields: 2)

agricultural research and extension in improved farming

methods; 3) 1loans to srall and medium scale industrial,

sanufacturing, construction, service and commercial

entarprises; 4) transmittal of agricultural and conservation
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education information by radio t3 rural coamunities; and 5)
support for monitoring and enforcement of regulations related
to the flouw of taxable goods. Cartzsin mission portfolio
activities are considared tc have 2ither zabiguous or unknosn
indirect impacts on tropical forasts and biclogical diversity
in Libariae.

5.0 3A3IS_QE_FINJINGS

This analysis was prepared at the request of
USAI0/Liberia by the Regional Science & Techneology Advisor for
West and Central Africay, RIDSC/WCAy acting in his tanderws
capacity as Regional Natural Resources and Environmaental
Advisor, It is based on the findings of several months of
Ltiberian field and znalytical work in 1986; two meeks of
aaditional field and analytical work in Liberia in 1987; a
reviasw of all technical documents listed in Appendix 1 of the
analvsis; and extensive discussions with technical and
noa—-technical personnel employad by tha U.S. Agency for
International Daveiopmant CU3SAIC)y the Governmant of Liberia
{(G3L)e private voluntary organizations (PV3°s),
non-jovernnenial organizations (NGO“s), Peaca Corps VYoluntears
(PCV°®s)y logging concessionairesy and port and other transport
infrastructure devaelopers and menagerse.

The author has conducted recrnnaissanca level and/or in-depth
viald survays by road of tha sauthuest, central, northern and
astarn portions of Liberia, including central 6rand Capa Mcunt
County; central, eastern and wastern Montserradc Countys
southern Lofa County: central B8ang County; southern Niwmba
courty; centr2l and southern Grand Gedeh County; 'eastern
Maryland County: southern and central Grand Bassa County: and
northeastern Sinoe County. tHe iias also conducted a lou
altitude 2erial reconnasissance leval survey of the coastal and
near coastal zonas of approximately 30% of the country betueen
Monrovia and tne Ivory Coast borders and hxus conducted
reconniissance laval and in-depth field surveys by road of
contiguous and extrzterritorial ecosystems along the entire
Liberia-Ivory Coast and most of the Liberia-Sierra Leonean
bordar regions.
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