CONSERVATION AND MANAGEMENT

,,,,,,,

OF

T&OPICAL FORPS'IS AND BIOIDGICAL DIVERSITY IN ZAIRE

. USAID/Rinshesa

}_Jeff‘ Goodson

Reg:lonal Science &: e nology.; Adv:laor
LR REDSO/H(‘A '



Printed by: USAIb/Zaire;'January 1989. This report has been prepared by andr_5~n
for USAID/Zeire as part of its ongoing FAA ! ection 118/119 policy analysis _.fﬁz
review. All conclusions and recommendations found in thia document are those’

of the preparer and they were prepared for ‘consideration by the Donor
Community, including USAID/Zaire, and the Government of Zaire for ‘
consideration in determining their priorities for action. These e
recommendation do not necessarily represent the official or unofficial views
or endorsements of the U.S. Agency for Jnternational Development (USAID),
‘USAID/Zaire, USAID's Regional Economic Development Services Office for West

end Central Africa (REDSO/WCA), and/or any other agency or body of the U S
Government.




EXEQUTIVE SUMMARY

This analysis was prepared pursuant to Scts. 118 and 119 of the u.s.”ébrezgn””
Assistance Act, requiring USAID missions to.prepere assessments of the actions
necessary to achieve conservation and management of tropical forests and 'f N
biological diversity and to evaluate the extent to uhich actions proposed by
the Agency meet those needs (Sct. 10).:”

Zaire i8 of extreme global importance from both the tropical forest and
biological diversity perspectives._ It contains about half of sll true
tropical forests found in Africa and about 102 of all those remaining 1n the
'bworld. Horst-case calculations suggest that at least 87.6% of all original
forest in Zaire remains, and that the prevailing deforestation rate 1s a low -

' 'to’ extremely lov 0.15-0. 50%/yr. While solid quantitative substantiation.of
thegse figures is unavailable, the deforestation situation in Zaire is clearly
one of the 'least bad' found anywhere 1n the world (Sct. 9.4).

As in most of the rest of Africa, deforestation is primarily'attr;botaolefioyf
Zaire to smallholder agriculture. Worst-case calculations suggest that
deforestation attributable to smallholder agriculture as of about 1985,
however, was roughly equivalent to the amount of deforestation probably
occurring in Zaire due to natural treefall (Sct. 9.4). A very low overall
national population size in relation to Zaire's natural resources exists,
moreover, and extremely low rural population'densities prevail throughout most
of the country. Net rural growth rates are only about 1.3%/yr nationwide, anc

the two megatrends of rural-urban migration and movement from the agricultural

to other employment sectors can be expected to indirectly slow the loss of
biological resources by slowing growth in the number of smallholder farmers
primarily responsible for deforestation (Sct. 4.0).
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Zaire is also one of six countries which may eolleetively contain over half ,
the world's biota. This is attributable to it's large aize, the diversity of i
terrestrial vegetation and aquatic habitats, long periods of relative v '
stability, prolonged periods of isolation, and the presence of centers of
particularly high endemism. Somewhat poorer in species richmess than other
tropical areas outside of Africa, Zaire nonetheless contains an extreme
diversity of vegetation typeaband very high numbers of species and endemic
taxa (Sct. 8.0). While the flora and fauna remain very poorly known, |
particularly the lower plants and invertebrates, there are 82 eurrently-liatedt
threatened or endangered species in Zaire. Most are mammals and birds (no
plants are listed), but there are probably thouaanda of other undo*umented
species just as rare (Sct. 6.0). ' ‘ T

Eight existing national parks cover 3.6% and -2 proposed parks 1.0% of the o
country, including the largest tropical forest park in the world. The park.
systen includes. examples of most biotic communities and vegetation types found
in Zaire and probably contains nearly all of the listed endangered species. |
The extent to which this system includes representative areas of sufficient
size to protect those resources under a best case management scenario, |
however, cannot be conclusively evaluated at the present time due to data
limitations. %emﬁimummpubmhmdm&hmamimﬁﬁdmt ‘
trained human and inadequate economic resources to control pressures on theae E
parks' resources. Other reserves include 3 UNESCO Biosphere Reserves, 117 o
forest reserves, 57 hunting reserves and 5 nature reserves. These in total |
cover about 0.5% of the country, but most have no legislative protection and
many have been abandoned or are essentially unprotected (Sct. 5 .0).

Ex-gitu conaervation activities in Zaire are extremely limited with the N
possible exception of agriculturally-related specles, ‘and are not expeeted to o

play a major role in biological reaouree conservation in the near future (Sct.i
00)0 -



The GOZ has. clearly demonstrated it! 8 concern for conservation of forests and
biological diveraity. It 18 a signatory to a11 or most major international
treaties and agreements germane to biological resource consgervation, and baeic
legislative and institutional structures exist to effect ‘such conservation.
Legislative weaknesses include lack of post-independence legislation
protecting hunting, forest and Biosphere Reserves, and, in apite of a genuine
comnitment to legislatively-mandated responsibilities, institutional weakness
include limited numbers of trained professionals and especially a lack of
economic resoureeo to carry out those responsibilities (Sct. 2.0).

At least 39 NGO's work directly or indirectly with conservation-related '
activities throughout Zaire, but there are considerable gaps in information
available on their activities. The bilateral and multilateral donor

.- communities are alao actively involved directly and indirectly with biological
conaervation. The EEC, UN, IUCN, WWF, Canada, West Germany and Belgium appear
to play'the greatest direct roles, while the World Bank and USAID play largely
indirect roles. A significant increase in assistance from these organizations
and in the role of the private sector will probably be required to effectively
conserve Zaire's biological resources in the long term (Scts. 2.0, 8.0).

Development activities affect biological resources throughout Zaire. Timber
resources are vast, ranking second in the world, but total production is only
a few percent of it's potential betause of general resource inaccessibility,
poor transporation infraatrnctnre'and very high transportation costs. Mining
is concentrated in four areas in southern and eastern Zaire, hydroelectric
operations near the capitaivand in southern and eastern Zaire, petroleum _
production just offshore, and ancillary manufacturing in the southeast, near .
the capital and to some extent in the southcentral and eastern portions of~’l
Zaire. Major activities funded by 22 donors include 35 agricultural, 4 mining
and 2 hydroelectric projects distributed throughout the country. The impact
of these on biological resources is extremely variable, having both noaitive
and adverse effeeta, but with a few notable exceptions they are considered by
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the preparer to be neither major contributoro to nor major factors inhibiting
biological resource conservation (Sct. 8 0).

There 18 no systematic, institutionalized project environmental review system
or related legislation in Zaire, but existing legal instruments establish
inetitutional,responeibilitiea for taking into account the eavironmental
impacts of projects and establishing such a system would probebly not
accomplish a great deal in real terms at the current time. Most multilateral
and bilateral donors conduct some level of project environmental review at
pome stage of the project cycle, although there are noteole exceptions. The
best systems are those of the World Bank, ineoferkas it's wildland policy is

concerned, and USAID which has a longatending institutionelized system (Sct.
8 3)0 . ‘e '/ '

*
b 4

Ma jor outstanding issues related to biological conservation in Zaire‘inciude
1) the geographical and ecological adequacy of the protected area system in
teras of its representative coverage of biotic communities; 2) protected eree:”‘
wmanagement; 3) fuelwood consumption and the urban halo effect; and 4) | |
prevailing deforestation extents and retee (Set. 9.0).

Immediately pressing constraints to effective conservation and management of
tropical forests end ‘biological diversity in Zaire are considered by the
preparer to include. 1) lack of economic resources to protect those
conservation areas already established within the national reserve system; 2)
insufficient well-traiped technical and managerial personnel in principal GOZ
institutions; and 3) lack of sufficient basic technical information on which
to obje:tively and scientifically base establishment of conservation
priorities. In the short to mid-term, and while limited funds and human
resources should focus on the national park system and management of specific
asgociated hunting reserves, specific additional recommendations for the G0z,

donor and NGO organizations in the near future are prioritized here as followsffﬁt
(Sct. 10.0): |



1) Establishment of a donor eoordination committee to evaluate eonaervationv
intervention alternativea, identify and mobilize teaoutcea for conservation ,i
activities, and adviae on ways to effectively foeua limited human and economic
resources in the conservation sector; .

2) Basic national vegetational mapping ftom satellite imagety. and IR
eatabliahment of quantitatively confirmable atatiatica on biotic communities, h

3) Eatabliahment of an institutionalized aystem for identifying gaps in,the?

repreaentation of significant biotic community typea dn: the national protected?
area ayatem, W :

4) A study of the practicality of increasing the role of the ptivate:f555?"f
..commercial sector in management of select national parks and hunting B
reservea, '

_ . T o
5) Basic vegetational and biotic ayatem inventory work and reaearch on _he =
composition of biotic communitiea, 5 ' '

6) Development °f mote Precise‘informatlon on the conaervation'activitieaﬁff
of NGO's and PVO's, ‘ R e :

7) Generation of apecifie legislation related to the formal protectionvof .C
huating reserves, and legialative guidelinea permitting management and use of o
such reserves by the. private aector, and ' i

8) Expanded.. publife" conservationeducation.

While the effect of USAID programs on tropical foreat and biologieal diveraity'
conservation and management are primarily indirect, the Agency also undertakes
limited activitiea which directly contribute to such conservation both at the
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mission and bureau levels. There exist nonetheless potential low
cost/low management-intensive activities which could further meet the
needs identified and which could be conducted within the existing

sectoral and geographical foci of the USAID/Zaire program and uithin
USAID/Zaire's existing project portfolio (Sct. 10.2).

v
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1.0 INTRODUCTION

“The need for a. csrefully planned 1nternstione1 programwof

f biotic diversity analysis and nonitoring 1n Africa 1; sn
- ursent priority.t,“,‘~

’+f#?ia“f31;ﬂuntieyff

This analysis of conservation and nsnagement of tropical forests and
biological diversity ("biodiversity”) in Zaire vas prepared to fulfill the e
Tequirements of Scts. 118 and 119 of the U.S. Special Foreign Assietance Aet ;;’
(SRAA) of 1986, PL 99-529 (25 October 1986). Those sections require U.S.

' Agency for International Development (USAID) missions to prepare an analysis ;'
of the “"the actions necessary to achieve conservation and sustainable
management of tropical forests™ and “conserve biological diversity,” and an ;
analysis of the "the extent to which the actions proposed for support by the ‘
Agency meet the needs thus identified.”

Tropical forests are defined here on purely ecological grounds to 1nc1ude only{if
closed canopy vegetation types (86)* with an absence or near absence of grass
in the understory which occur between 23.5 degrees north and south latitude.
Deforestation is defined here as reduction of canopy cover such that 1ight
Penetration to the understory is sufficient to permit establishment of a grass
stratum, and is taken to include both natural and anthropogenic canopy cover.
reduction of either a temporary or permanent nature.

* Numbers in parentheses throughout this report refer to a list of eited
references beginning on p R=1. ’




Probably the most biologically productive and diverse ecoaystems on earth
outside of certain coastal and marine aystems (77), the association of

tropical forests with biodiversity is predicated on the assumption that while
such forests cover only about 7% of the earth's surface they contain over half
of all species in the eatire world biota (98). The rationale for their
conservation on economic, medical and certain other grounds in addition to

purely biological considerations is strong. Active work in chemical screening ,

of Zairean plants, for example, has recently been conducted for alkaloids,
triterpenoids, saponins, flavonoids, tannins, steroids, hemoanthocyanes and

quinones as well as natural insecticides and a range of medicinal applications j

including for the treatment of leprosy, respiratory illness, malaria,
febrifugal illness, staphylococcus, venereal disease and general medical
applications. '

Zaire 8 apecific importance from both the tropical forest and biodiversity
perspectives has gradually come to assume greater worldwide importance in

recent years for three main reasons. The first is the coantinued existence of ¥

large and relatively unimpacted forest blocks in the country. Tropical
forests are believed to have formerly covered about 53% of Zaire, comprising
about 47% of all such forest found on the African continent (87,99; Sct. 9.4)
and about 10Z of the estimated 11,020,000 km2 of such forests remaining
worldwide (49)., Indeed, Zaire ranks third worldwide in terms of forest areal

extent (36). The second reason is the relatively low deforestation rates

prevailing in Zaire in comparison to most other rain forest areas in the world

(76)." Zaire's current deforestation rate is estimated at only about
0.15-0.50%/yr (Sct. 9.4), vs. a worldwide rate of circa (ca.) 0.63%/yr (49)

and published rates in Africa of over 7.0X/yr (Sct. 9.4); clearly, the
deforestation situation in Zaire is one of the 'least bad' found anywhere in
the world. The third reason is the relatively high level of biological
enderism and large number of species occurring within this single country.

Zaire is considered one of the six most important countries worldwide with .

respect to the number of species present (59), containing for example more

-2



number of primate species. SIS

Tropical forest and'biodivereity issues, however, are extraordinarily compier'u
and the source of considerable divisiveness among professional ecologists and

biogeographers. As an example, the total number of species on Earth is not

currently known even to the nearest order of magnitude (98). This analysis ’f -

must therefore be considered a review of the available literature and an

assessment and interpretation of ayailable data as filtered through the field e
and experiential perapectives of the preparer. - 51‘7’* SOREE

Thia analysis begins‘with an assessment of the legislative and institdtibﬁel':‘"

structures affecting biological resources (Sct. 2.0), followed by B
bilogeophysical and ecological overviews of baseline conditions in Zaire (Sct.
3.0) and a review of basic relevant human geographical phenomena (Sct. 4 0).
This 1s in turn ‘followed by an assessment of protected areas and endangered

species (Scts. 5.0 and 6.0), a review of ex-situ conservation activities (Sct.

7.0), and a general evaluation of development projects as they affect

biological resources (Sct. 8.0). A summary of major issues related to tropical :

forests and biodiversity is found in Sct. 9.0, and recommendations and

proposed actions addressing epecific concerns of Scts. 118 and 119 of the SFAAff

are found in Sct. 10.0.




2.0 LEGISIATIVE STRUCTURES AND INSTITUTIONAL RESOURCES AFFECTING
CONSERVATION IN ZAIRE

"With very few exceptions, knowledge of biot:lc conservation
‘needs ‘and pr:lorities far exceeds the ability of African
governments to implement conservat:lon act:lon plans.”

-Br:l.anJ. ‘Hunt]‘.ey}

The GOvernxreeﬁ of 5"z¢1:¢ (GOZ) ‘h'as denonstrated by both word and act:lon,,;_‘
that it 1s one of the most am‘é‘ end concerned countries in Africa with
regpect to tropical forest end B:l'olo"gical resource conservation, and GOZ
legislative and institutional structures for the most part exist to effect
such conservation. While these facts are in and of themselves extremely
important, there are nonetheless specific weaknesses in certain of the
legislative and institutional arenas whose improvement could e:lgn:lf:lcantly
facilitate the attainment of long term conservation objectives.

2.1 LEGISLATIVE STRUCTURES =

‘.21.‘1.1{:,.»Int:erhet;:l:ona]”.‘Tre'at:les and ggreemexité”

Za:lre ;:ls a"aignatory to or is in the proceas of becom:l.ng a

signatory to v:lrtually all najor nulti- and bilateral 1nternat:lona1 treat:les v
and agreemente of d:lrect and germane relevance to conservation and nanagenent
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of tropical forests and biological diversity in the country. It signed the
Conveation on International Trade in Endangered Species (CITES) in 1976,
limiting commercial exploitation and international trade in endangered plants
and animals, and it is in the process of becominé a party to the RAMSAR
Coavention which constitutes an international cooperative effort to conserve
humid and coastal zone biotypes. It is also a party to the "Convention
Coacernant la Protection du Patrimoine Mondial Culturel et Naturel,” designed
to protect certain cultural and natural sites of extreme international
importance, and has inscribed four national sites into this program (the -
Virunga, Garamba, Salonga and Upemba national parks (NP)). Zaire is also a
signatory to the African Convention for the Conservation of Nature and
Natural Resources, an effort by African states to take measures necessary to
ensure the conservation, use and.development of soil, water, fiora and faunai
reaourcea on scientific principles taking into consideration the major k
interests of their populations, and a signatory to the Lagos Plan of Action '
for the Economic Development of Africa, 1980-2000, which obliges members of
the Organization of African Unity (0AU) to identify priorities in their |
countries concerning the environment and to incorporate policies, atrategiea,
institutions and programs into a national action plan for protectiou of the
environment (39). ‘ ’ ‘ ' ‘W

In addition, Zaire 1s alao a signatory to two bilateral agreements of notable

importance. The Gbado-Lite declaration, endored by Zaire, Uganda and Sudan -
and signed in June 1981, established three subcommisions to address
anti-poaching operations and illicit trade in animal and plant products. The
second agreement, the Accord Relative to the Exploitation and Protection of
Animals, Plants and Their Products, was signed between Zaire and the Central
African Republic (CAR) in August 1983 as an attempt to coordinate the
respective legislation of the two countries with respect to conservation
education and the exploitatiou, management and protection of nature (39).
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_“”J;Z.IQZ: Host Country Le ialatigg'

There are aix principal national laws compriaing the basic
(617 1egialative framework relative to conservation and wanagement of tropical
forests and biodiversity. The first and perhaps most important of these, the

Ordinance-Law of 22:Auguat 1969 (No. 69-041) *Relative to the Conservation of
Nature,' definea the conditions wherein portions of the naticnal territory
may be eatabliahed as "integrated national reserves” and determines the
jurisdictional regime applicable to such reserves and to a-certain ‘extent the
authority charged Hith their management (39). :

The Law of 22 July 1975 (No. 75-024) 'Relative to’ the Creation of Safeguarded
Sectors' fixes the method of creation, the juriadictional framework and the
management organization reaponeible for safeguarded sectors. The principle
behind creation.of these sectors is that 'all parts of the national territory
not covered by urbanism can be established, by ordinance of the President of
the Republic, as safeguarded sectors when they present a special interest by
their nature to justify their conservation, restoration or development.'

Such sectors can be subjected to particular restrictions, including

regtriction from hunting or fishing, development of private or public worka,"

extraction of natural resources, use of water, public access, and/or any

action to inhibit the developuent of the fauna and flora or to alter the Z;f;
character of the sector. Management of individual sectors are designated by ;
the Ordinace which creates them. No auch sectors have been created, however,;

since 1975 (39).

The Law of 28 May 1982 (No. 82-002) ‘'Regulating Huntingfin Zaire' eatabiisneav

the conditions under which hunting is permitted, the documents required of

hunters, aniwals for which hunting is permitted, and animals for which
hunting or trapping is prohibited. Strongly influenced by the CITES

Conventinn, this law includes two annexes listing specles totally or =

partially protected (See Table 6-1) and also defines the opening and cloaingf;
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http:creation.of

of hunting seaaons for each region of the country. The paaaage of ordinancea '
and effective implementation of the provisions of this law, however, are ‘said
to have yet to be undertaken (36 72).

\ . i '
The lLaw of 22 July 1975.(No.l75-023) 'Establishing the Institut Zairois Pour
la Conservation de la Nature (IZCN)' defines the rationale for IZCN and
establishes the objectives that the legislature assigns to this state
enterprise. Those objectives include management of 'integrated and
quasi-integrated natural reserves,' particularly the national parks and R
related reserves. A related ordinance (No.75-321, 22 July 1975)-'Creating_the1ig
Department of the Environment, Conservation nf Nature and Tourism,' aloojf:' -
created and assigned responsibilities to this department in urban and rural “QE
areas (39). -

The Orcinance of 30 August 1985 (No. 85~211) creating the "Fonds de
'Reconstitution du Capital Forescier” is important legislation in that it
creates the available funds announced by the President in a speech on
investmeat on 5 December 1984. This law in essence taxes exported timber by
volume, and logging by area defores:ed, and establishes use of these taxes
for reforestation purposes (39).

There also exist a number of minor laws and ordinances in Zaire which create g
management organizations, establish hunting reserves and particular national f
parks, and regulate forest exploitation (39). R SR

In general, the basic legislative structures exist in Zaire for the S
conservation and management of biological resources. As discussed in‘Sct;fV"ﬁ
5.0, however, a number of areas protected prior to independence such as i
forest reserves are no longer technically protected except through a series
of official letters and circulars, and a second weakness 18 the lack of
legislation related to the United Nations Environmental, Scientific and
Cultural Organization's (UNESC0) Man and the Biosphere (MAB) reserves.
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2.2 INSTITUTIONAL RESOURCES

i;z.1 Government of Zaire -
‘While the basic institutional structures exist within the

GOZ to effectively conserve biological resources, and while in most ' .

institutions there is said to exist a genuine concern for and commitment to

those responsibilities, major prevailing institutional weaknesses in Zaire.
include lack of sufficient trained human resources and economic resources to -

carry out institutional responsibilities.

Most national institutions with direct responsibility for activities related
to the conservation and management of tropical forests and biodiversity in
Zaire exist within.the Department of Lands, Environment and Conservation of
Nature tDAFECN}ﬂ The departments-of Agriculture and Rural Development have'.
respodsibilities more indirectly affecting conmservation and mamagement of
resources, however, as do certain other national institutions. Major
responsibilities can be briefly described as follows (37).

A. DEPARTMENT OF LANDS, ENVIRONMENT AND CONSERVATION OF NATURE (DAFECN).
This Department can be broken down institutionally into three subgroups,

i.e., the Environment and Conservation of Nature Branch, the IZCN, and the
Institut des Jardins Zoologiques et Botaniques du Zaire (1JZBZ) (37).

A.l. EﬁVIRONHENT AND CONSERVATION OF NATURE BRANCH. This branch
comprises éight principal institutions concerned with natural resource
conservation and management. Run by a General Secretariat, it includes
approximately 3500 employees of which 23 are professional foresters, 44 are
high level technicians, and 150 have received various forms of technical
training (37).




A.l.a. Direction Générale des Ressources Naturelles Renouvelldes
gggggg). The DGRMNR is principally responsible for forest administratioo,
including rational allocation of natural resources found in association ‘with
the nation's forests. It includes three divisions: Forests, Hunting and
Fishing. The Forest Division employs 17 agents and has responsibility for
development of the forestry sector, forest exploitation, forest stocks and
stocking, and statistics. The Hunting Division employs 10 agents and is
charged with all aépects of animal exploitation including issuance of export

permits and permits for holding wild animals or their products. It was also
formerly responsible for management of hunting reserves, but this
responsibility was transfered to IZCN in 1978. The Fishing Division employs
19 agents and currently functions as a nearly separate entity dealing
principally with fisheries productivity (37).

A.l.b., Direction de la Programmation, Pormation et Relations
Internationales (DPFRI). The DPFRI i1s responsible for studies and sectoral

analyses, especially those related to the forestry sector. The MAB/Zaire
Project, which to date has no legislative or jurlsdictional status in Zaire,
functions for all practical purposes under the DPFRI and is probably one of

the most important conservation activities undertaken by this institution
(37).

A;l;c.,Sérv1ce Permanent d'Inventaire et d'Anénagement Forestier
(SPIAF)., Employing about 80 agents, this serviée has responsibiity for

inventory of national forest species, development of management plans for the
rational use of forest resources, and training of Zairois cadres capable of

assuring rational forest management. To date SPIAF has inventoried over
150,000 km2 of forest in Zaire, about 60X of which was national forest and

about 40X of which was forest for private exploitation (37).
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A.l.d. Corps des Inspecteurs. Essentially ser§1n3 as the

ingpection arm for national laws relating to forests, reserves, hunting and

fishing, this institution issues guarantees of stocks, cutting permits,
felling certificates, trimestral cutting declarations and similar types of

certifications (37).

A.l.e. Service National de Reboisement (SNR). The SR is

responsible for development of a national reforestation policy and its
1mp1ementation, with a central focus on fuel wood as it relates especially to

provisions for urban centers (37).

A.l.f. Centre d'Adaptation des Techniques Energie-Bois (CATEB).

CATEB was created through a Canadian-Zairois cooperative effort in 1983 to
promote and extend techniques for the production and consumption of fuel wood

and for increasing the production of charcoal for serving larger domestic
energy centers (37).

A.l.g. Bureau des Etudes. This institution was recently created asﬁ

a forest coordination unit to develop and coordinate various etudies on
questions of administrative structures, laws and regulations, and ‘

international conventions and accords (37).

A.l.h. Fonds de Reconstitution du Capital Forestier (RRCF).
Created by ordinance to administer revenues generated from forest

exploitation and wood exportation, the FRCF supports reforestation projects,

forest inventories, forest management, and ecological and economic projects

related to development of the forestry sector and the promotion of tropical
woods (37).
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A.2. INSTITUT ZAIROIS POUR LA CONSERVATION DE LA NATURE (IZCN). .
Probably the most important GOZ conservation institution, the IZCN 16 -a
parastatal technical and scientific institution that haavé mandate to 1)
assure the protection of fauna and flora in the natural reserves of the
country; 2) accentuate in these areas scientific research and tourism with
respect to the fundamental principles related to the conaerfation of nature;
and 3) to manage “"capture” stations inside and outside the reserves. IZCN is
also relatively unusual in the Zairean institutional context because it is
headed by a “Président DElégué Général”™ and has a mandate to generate
revenues. IZCN has its own law enforcement personnel and independent
financial standing, including approximately 2295 employees of which 1782 are
* guards and/or conservators in the rational parks with paramilitary standing
and a mandate to assure protection of the parks and natural reserves (37). '
It 3136 manages seven of the eight existing national parks, comprising a

total area of about 85,000 km2 or about 3.5% of the country (51), as well aéﬁﬁ
57 hunting reserves comprising an area of at least 110,000 km2 or about 4.7:71

of the country (Table 5-1).

A.3. INSTITUT DES JARDINS ZOOLOGIQUES ET BOTANIQUE DU ZAIRE (1;232)“.‘»!’"

National zoological and botanical gardens were largely established duringlthe;

colonial era. .Since 1978 they have been managed by IJZBZ (except for the
Presidential Reserve at N'Sele managed by the National Labor Union) with a
mandate to study and promote, through scientific, didactic and touristic
means, the fauna and flora of Zaire and other countries and to manage and
create zoological and botanical gardens in the public interest. Composed of
scientific, financial and administrative substructures, 1JZBZ operates on
subsidies provided by the GOZ Executive Council (EC) and various donations
from individuals, embassies and international organizations (37).



B. OTHER RELEVANT INSTITUTIONS

There are also four miscellaneous GOZ institutions with direct or najor‘f
indirect responsibilities for biological resource conservation in Zaire. The:
Office Zairois de Controle (0ZAC), under the Department of Foreign Trade, 13 ;;

charged with the control of forest production and the surveillance,

allotment, consumption and export of wood and raw 1vory. The COmmision de la,;{
Mercuriale du Bois (CMB), also under the Department of Foreign Trade, 18 .
charged with gathering statistics relative to the Marketing and pricing ofw7ef;

Zairean wood overseas and with recommending priclng controls to the
appropriate authorities. The Bank of Zaire (BOZ) intervenes in the
_.retrocession of foreign.bills for forest and related products, and the

Association Nationale des Entreprises du Zaire (ANEZA), the Zairean National -

‘Chamber of Commerce, was created to defend the business interests of privete
companies (37).

222 n'anﬁgos;eﬁﬁeam.-b‘rgaaizuaone; S

. There are currently over 300 1dent1f1ed non—-governmentsl
organizationa (NGOa) working in Zaire. A :ecent attempt by DAFECN and CATEB
to identify specific information about the'fofestry or forestry-related
activities of over 100 of these provides some insight into the(gsepr Jof

conservation-reiated activities of NGOs in the country (63). While less than ‘

40 questionnaires were returned, it is clear that the geographical
distribution of conservation-related projects by these organizations 1is
extensive, covering portions of every region in the country, and that the
nunber of organizations involved is considerable. A 1988 census of NGOs

Xl

estimated that at least 94 organizations work in the forestry sector alome, -
mostly in the Kinehasa, Bae-Zaire, Shaba and Kivu regions (Hanyong a Hanyong,u
cited in (36)). - cel o SR T




NGO activitiee inféonaervation‘can‘generaliy be divided into 11 categories
(Table 2-1). Hhiiedaome activities exist with conservation as their primary
goal or objective, and fund projects which protect wild animals and their
habitats by helping to maintain and/or expand the system of national parks in-
the country (63), most projects are typically involved in conservation notcaag}
a raison d'etre but rather as a means of successfully implementing other ;3;i:‘

activities. Many, for example, exploit wood for fuel but also provide for n,Jf
refovestation of affected lands, and most agricultural projects are concerned*[
wicth soil conservation activities (63). o s

A basic breakdown of NGO conservation-related activities by region and
. general category, based on primary or secondary contact with organizations in
) Zaire.(63), is found in Table 2-1. Of the organizations listed, 28 were
involved in reforeatation, 15 in.environmental education, 14 1in soil
fertility, 11 in erosion control, 8 in wildlife management, 4 in park
management, 3 in forest conservation, 3 in soil use, 2 in forest protectionp,:

and 1 each in planning and wood conservation.

Perhaps the most important NGOs from the conservation'perspective in Zaire .
are the International Union for the Conservation of Nature and Natural
Resources (IUCN) and the World Wildlife Fund (WWF). IUCN activities include

—
the principal study for and development of the Salonga NP project (with 53 Z‘ a
European Community Funding), coordination “of the“caramba NP project ‘with 'ﬂ

o — I Gorarm be—

UNESCO and WWF, and a study of German-Zairean cooperation with respect to

"htM_
nature conservation. WWF 1s involved in three principal conservation <
e T i
projects in Zaire, the okapi project in the Ituri Forest, the.gorilla \['?fgfL

conservation project in eastern Zaire and rehabilitation of thezggramba NP

. p e s & ¢ e

e
-

S "
(73). WWF is also said to be active in congervation education in the Virunga

P aa——
NP. ‘

Significant gaps in available information on conservation-related activitiea”i;wv'
of NGOs in Zaire exist, however, and filling these gaps would be of ‘;j
significant benefit to future programming of conmservation actionms.
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fﬁfi;ﬁyflnreruatioual Organizations

‘A 1998 review of international and other domor

organizational activities related to conservation and management of tropical ﬁl

forests and blodiversity in Zaire provided substantial 1nformation on the
seven international and four bilateral donors with the most aignificant

conservation-related portfolios (Table 2-2). Moest projects directly related f

to conservation are undertaken in conjunction with DAFECN, specifically with
IZCN, SNR or DGRNR, while projects more indirectly related to tropical forest
and biodiversity comservation are for the most part undertaken in conjunction
with the departments of Agriculture or Rural Development (73).

'Ihﬂ European Economic Community (EEC) is curreatly the most active donor
involved directly ‘with conservation in Zaire, with five existing projects

totalling about US$ 23.28 million. These include current work in the Virunga.u

NP, the Salonga NP, a reforestation project and associated research on the
Bateke Plateau, and community reforestatior projects in Kivu and Kasal. ‘A

limited project to study the fish reserves of Lake Edward (Idi Amin) is also‘*}
planned and other possible future projects include a study of the fish‘fauna:,;

of Lake Tanganyika, elephant censuses, and establishment of a CITES °
organization for control of ivory and rhino hormn exportation (73).

Among United Nations (UN) organizations, UNESCO operates three

conaervotion—related activities in Zaire. These include rehabilitation of

the Garamba NP (US$ 441,550), the MAB/Zaire activity consisting of three
subprojects in the Yangambi, Lufira and Luki biosphere reserves, and very ,’
linited support to the Salonga NP project. UNESCO has also provided three
conservation education grants totalling eight person-years. The UN
Development Program (UNDP) has been involved in two projects, one an
integrated rural development activity with renewable energy, soil
conservation and village level natural resource management components (US$

395,400), and the other implemected through the UM Food and Agriculture "h:b S

Organization (UNPAO) for assistance to the IZCN (US$ 543,464) (73). xf""‘“’
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The World Bank (IBRD) financed a forestry poiicy review for Zaire in 1987-8 :

at a cost of US$ 400,000, and 18 providing in-kind support for a multidonor

study of the tropical forests of 34 countries of which Zaire is one. IBRD

has no ongoing conservation-related projects in Zaire, but does have US$ 20

million earmarked for an as yet unidentified forestry project in 1991. It is i
currently involved in several projects which Jndirectly affect tropical . %ww&7

forest and biodiversity conservation, however, including a smallholdér maize
project, a cotton rehabilitation project, and two agricultural development
projects in the Lulua and south Shaba regions (73).

Among bilateral donors, Canada has.the most extensive forestry-related

portfolio at nearly US$ 50 nillion with four long-term projects having
oftices and staffs in Kinshaaa, a fifth in the-o;ooesa of opening, and twelve
full time expatriate specialists. These include support to SPIAF, CATEB and
the IJZBZ. Canada has also sent five Zairean engineers per year to Quebec
University for a four year B.Sc. program since 1977, and 1s coordinating the

Zairean portion of the worldwide Tropical Forest Action Plan (TPAP)(73).

The Federal Republic of Germany has one conservation project in Zaire at US$ -
2.43 million, involving support to the Kahuzi-Biega NP, but it has also |
carried out studies related to conservation and has an ongoing training §
progran for foresters and conservationists which has been operational for 3;;

wore than ten-years (73). ’ e

Belgian support in the sector includes 1) activities to'obtain-copiea froo.‘!
Belgium of the extensive technical archives related to the national parks'of_f
Zaire; 2) revival of scientific research in the national parks; 3) ’
~22Plication of an action g}gg;fot the Virg&ga NP, 4) a reforestation project |
in planning on the Bateke Plateau expected to sffect about 2000 ha; and 5) an
ongoing training program supporting conservation education in Belgium for
Zaireans (73). Belgium has also, since before the colonial period, carried

out by far more basic scientific research on the natural resources of Zaire




than any otﬁéifbiiateral or multilateral donor, and Belgium is also said to

be providing aqbatant1a1 assistance to the GOZ in remote sensing, a critical

4f not the most critical technical need related to resource conservation in
Zaire at the present time.

USAID does not directly fund any bilateral conservation or tropical
— \__N——‘_\._,

M-____
foreatry/biodiversity maEZEZ;E;E—;ctivities per se in Zaire.- The USAIDIZaire
w

portfolios and most ¢f these projects indirectly benefit conservation of

forests and biodiversity by encouraging sound land use practices. The L
mission also 1) supports a number of Peace Corps activities which indirectly =
‘affect forest management and directly affect fisheries management; 2) |

supported preparation of 11 background assessments from which much of the .
information for this analysis waa derived; 3) has supported preparation of a ‘ ;
Country Environmental Profile (28) for Zaire; and 4) has provided A
considerable project funds for training of 35-40 Zairean technical&————"’_ 1¢a,g.{“‘
specialists, the curricula for which include up to one third class time on

iasues directly related to forest and/or biodiversity conservation. It also

funds limited aud directly related activities as a mitigative measure if and

when potentially significant adverse environmental impact is anticipated as a

result of bilateral project activities (e.g., non-lethal anti-poaching

support in the Upemba NF). In addition, USAID regional funds continue to

provide support to Mweka Wildlife College in Tanzania, and this and '

consultative services funded under a natural resource management support

project are both expected to continue to contribute to biological resource
conservation in Zaire.
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_ TABLE 2-1

- SUMMARY OF NGO CONSERVATION-RELATED ACTIVITIES IN ZAIRE -

-EE0 REGION -~ - __PRINCIPAL ACTIVITIES =
Bureau Pour le Developpement de l'Eglise Catholique Kinshasa Lol e BCy SPy R -
Commanauté Armée du Salut ; B e 0 Kinshasa I T ) EC, R
COOPRODIT S B TR Kinshasa s i 'R, PP S
DSDEX S [ ' Kivu U e .. 'SP, SU, R, ac, EE;;
Prankfurt ZOOIogical SOciety " Kivu, Haut-Zaire S " W, PM - "
GENAGRO e e : Haut-zaire - - RC
GTER/EDC _ 'W-w]fn:‘:5w~v» Bas-Zaire, Kivu, xassai-Occidental o T

' DS ’;-‘;\¢f Kassai-Oriental, Haut-zZaire; Kivu- . R, BB:'BC
INADB-Potmation Zaire SR Kinshasa SP, R
IUCN IR I N naut-Za:lre ;Equateur, Bandundu, Kasais' W, PH: P, Pc
NYZS ) jaut-zaize ) W :

Taba Zaire Haut-zaire - -  PM, W
Technoserve Kinshasa . BC, R -+ . )
UNIPAZA Kinshasa s : R, 84U, HC, W, BE .
VUAPROD Kinshasa FC
WWF . Haut-Zaire; K:lvu PM: W, R, BB
COOFAB o Bandundu : R ‘ :

DPP o Bandundu : SF, R, EE
CDD S - Bandundu R, EE '
ACFzZa o Bas-zaire - EC, SP, EE
APRODEC - Bas-Zaire EE, SP
CAPADER = - - Bas-Zaire Cw EE, W

CEP ' Bas-Zaire S R

CEDECO Bas-zaire SF, R

PAA Bas-Zaire = - ‘R, SF, EE
 PRODAF . Bas-zaire o R, SO
PRI . T Bas-Zaire R SF, EB

"~ UUPPFL . . Bas-Zaire S “EC, SF, R


http:Dhveloppement;:.de

=

-REGION

e
[

NGO pnﬁicmr. Acrrvidies -
o ) : Coiglteaay b x"J{;;
UPEBAZ - Bas-zaire : C . llust'; rpL ﬁ, l!h‘s
CDDAK , : Kasai-Occidental TR T L s
Promotion de Paysan A Kasai-Occidental R, s E§4
PROPER ' Kasai-Occidental :FCy-BE ' ..,
PRD/MM Kasai-Oriental BC, SP, R
Comite Anti-Bwaki Kivu "R, EC
PARC ;} Kivu R
Solidarité Paysanne . Kivu R, EC
Solidaritée Paysanne Ptéte des aomnes Rivu sf, R, EB
Bylise Méthodiste Unie BRI Shaba '

R

Notes: R = tefotestationi

conservation;

- _Source: (63)

PC = fo:est consetvation;

EE = environmental education;
protection; SU = soil use; W = wildlife conservation; PM = pa:k nanagement;

EC = etosion conttol;

,SP'- soil fettilityx rp - fotes|
'QPlanning: wWe “wood
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8C & 1 = USS 0,611 [N =
o Sourcar 173

1= US$ 0.54,

SUEBQBI-QE-EBIEGIEEL-GQNSEB!QIIDL‘:BEL&IED ERMEFIE-QE-I!IEB!L*IIQEQL-QL*?-QIHEB.!‘HQB-QW“MZBIIQ!!E'.IE."IQ‘IBE'= '
Beojast norsS91. In;tuuugn: Eunding Lifs_of Prosect

Prograsee Virunga/Projet CEE/Kivu EEC/11CN ‘ eEcy 8,000,000 W 1988 ~ »
fieforestation Projet: Plateau de Bateke . EEC/DAFECN EEU 10,000,000 1987-92
Essai d'Accospagnesent, Baleke . EEC/DAFECN ECU 1,000,000 1987-92
Projet CEE/Salonga . o EEC/IUCN/UNESCO/12CN yYss 2,000,000 1988-98
Projet Pilcte pour Appui aux Rehoisements Coemunautaires Canada /EEC/DAFECN e s
Fisheries Project /Kivu EEC/DRNR L 4 aonths
Fehabilitation du Parc National de la Garamba UNE‘COIHHFIIUCNIFZSIIZCN - USs 441,550 1983-68
‘HAB/2aire UNEEC0/602 (various) * 1978-present
Prograaae Pilote d'Ecodéveloppenent des Comaunautés de Base UNDP /DAFECN uss 395,400 1988
Renforcesent de 1°1ZCN UNDP/FAD/I1ZCN Use $45,484 1982-84
Forestry Policy Review - IBRD uss 400,000 - 1987-88
Tropical Forest Studv (34 Countries) Canaca/IBRD/Belgiua/FAD/DAFEEN 3 . 1988-89
Conservation ces Okapis dans la Fordt de 1'lturi #WF/NYIC/Tabazaire/AIN/IZCN  USS 1,300.000 1985-90
Protection et Conservation des Gorilles de 1°Est du Zaire WWF/F18/12CNK. uss $00,000 1985-88
Appui & }a Gestion Forestidre (AGEF) Canaca/DRNR Cs 4,500,000 i9846-91
Service Permanent d'lnventlaire el d’Asénageaent Fore:txers Canaca/DAFECN Cs 12,000,000+ 1977-93
Centre d'Adaptation oce Techniques d'Energie de bois Canada/DAFECN cs 2,000,000 ]
Socidté Forestidre et Commerciale Canadar602 cs 35,000,000 1980-89

- Assistance to 1J1b2 Canada/1J31B2 Cs 4,000,000 1984

L Rroject Pilole pour Appui aux Reboisements Co--unanta:re: Canada/DAFECN Cs 2,000,000 1988-%91

"4 Parc Naticnal de ¥ahuzi-biega BTI/712CH DM 4,500.000 19685-91

) Recovery of kational Ferk Archives {roa Belgiue Leloiua/)lCN * '

»*:; Revival of Scientific Researth i1n National Parks telgiue/1ICN > } *

. fdction Plan tor Virunoa Haticoal Pare 2eleium/IZCN 3 *
Reforestation Project, Plateau de Bateke Belgiun/DAFECN L2 1988-92
Notes: < = No dala PR T S R P
Total tnown resource coemitizents: Circa uss 19 107 alllion at -"eetezber 19EE exchange rates 2 ECU x f§3USQ;lg;2:j



3.0 BIOGEOPHYSICAL AND ECOLOGICAL OVERVIEWS

EPRLUCE

“Rarity 1n‘apfcgoqybtém:ié*iﬁjﬁéﬁt;fhé"ébﬁ§6§;qbﬁ@f&ib@lfglgf%

3.1 BIOGEOPHYSICAL OVERVIEW

Zaire 1s the third largest country in Africa after Sudan and Algeria:
and one of the most biologically and physiologically diverse. Stretching from

about § degrees north to sbout 13 degrees south latitude, and from the east

African rift valley to the Atlantic Ocean, it lies almost entirely within the',

-Cohgo'Basin and varies in altitude from sea level to 5119m (36). The climate
of Zaire 18 entirely tropical. The lowest precipitation (840 mm) occurs at
the coast, but virtually all of the country receives over 1200 mm/yr and most

of the "Cuvette Centrale” or Central Basin receives over 2000 mm/yr. Maximum

temperatures are mostly in the 24-25C range, dropping to 18-20C at higher
altitudes, and relative humidity is usually about 70-85% (43).

Zaire can be broken down geographically into several more or less discrete .
regions. The Cuvette Centrale is an area of about 750,000 km2 dominating the;ff

westcentral portions of the country. Underlain mostly by upper Tertiary, |
Cretaceous and Quaternary alluvial deposits, it occurs at altitudes mostly
under 700 m &nd roughly coincides with the major portion of the Congolean.

lowland rainforest block. The vast Kwango-Kwilu and Kasai plateaus surround

the Cuvette Centrale to the south and east. Underlain mostly by Pfecambriah, o

Cretaceous and Tertiary deposits, these plateaus are highly incised and are -

characterized by vegetational gradation along a rain forest-savanna

continuum. The high plateaus of Shaba dominate most of the southeastern - :
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portions of the country. Occurring at altitudes generally over 1000 m, they
are underlain prinarily by ‘Precambrian rocks and support woodland, savanna and
grassland vegetation dissected by gallery forests and extensive papyrus
8Wamps «

The Bas-Zaire hills region occurs between Kinghaga and the coast. Sometimes
referred to as the Mayombe Hills, it is underlain by Precambrian and Tertiary
rocks and Quaternary alluvium and formerly supported rain forest vegetation
and limited coastal formations. The East African mountain.region occurs in
asgociation with the rift valley system, is generally underlain by recent

volcanic deposits (43). and exceeds 5000 m in altitude in the Ruwenzori Range

(36).

The vegetation of Zaire consists very generally of rain forest grading into =

woodland and savanna to the north and south. with major inclusions”ff

grassland and steppe vegetation on the high plateaus and at highervaltitudes 1ﬂ

in the mountains (43).

Most wetlands in Zaire are associated with the Zaire River, the eighth 1ongest

river (4700 km), second largest river in terms of discharge (1 400,000 cfs)
and second largest watershed in the world (81). The Zaire watershed is
roughly the shape of & shallow saucer, with rims at about 1500 m to the south,
1000 m to the north and west and about 3000 m to the east (55). It includes
numerous natural lakes of variable morphology including Mai-Ndeombe (2325 km2)
and Tumba (765 km2) in the northwest of the couatry; portions of Mweru (5000
kn2) and Bangweulu (4150 km2) in the upper reaches of the Zaire River
watershed; and the rift valley lakes Mobutu (5000 km2), Edward (2150 km2),
Kivu (2370 km2) and Tanganyika (34,000 km2), the latter of which is the second
deepest lake in the world (43,55). There also exists a major 'inland delta'
system comparable to the Sudd region of southern Sudan and the inland delta of
the Niger River in Mali. Known as the Kamalondo Depression and found in the

upper Lualaba watershed, this depression includes an area of about 10,000 km2

3-2
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in which are found several large areas of free watei (e.g., Lake Upemba)
connected by channels to the upper Lualaba River. The Kamalondo Depression is

best described as a labyrinth of true swamps including dense stands of

papyrus, periodically flooded grasslands, thickets of Ambatch trees, and
floating water plants such as Nile lettuce and water chestnut (55). Other
significant wetlands include the manmade lakes Mwadingusha (400 km2), Nzilo ‘AH
(200 kn2) and Koni (4.5 kn2) in Shaba (55), and coastal wetlands associated L
with a shoreline of only 37 km including limited mangroves, coastal watets~iqfif
the deep trench cut by the Zaire River, and open continental shelf (28). l'f

3.2 ECOLOGLCAL OVERVIEW

“Productivity.1s vhat taterests aost of huamaity. 1o diverstey
a0 tasue here?" S

;%G‘ d&%iefoﬁ?#éyf

Humans have,éxetted~é tréhendous pressure on Affican environments in
the last million years, resulting in an extraordinary 'environmental dynamic' B
of which extinction, speciation and change are integral parts; African e

ecosystems are not, moreover, as “fragile and vulnerable as popularly

";;I;;;;E=_?§i). Becausé of this and the fact that so little taxonomié¢ work ‘v;f%gbnt&
has been done in Zaire in relation to the diversity of communities and species

preseat, any ecological discussion of forest and biodiversity conservdtion

must necessarily be both broad and provisional. Indeed, a national v getation

map at a scale of 1:5,000,000 was only recently published (11), littlp work
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has been done on the epeciee-rich lakes. rivere and wetlands of the. country, o
and virtually no. work has been done on Zaire 8 inselbergs, escarpments and
many other specialized habitate (31). : ’ '

“Core forest areas”. 'eentersiof endemism' and “Pleistocene refugia” in
Central and West Africa are typieally characterized by both an unusually large
number of species and in some cases an unusually large number of endemic taxa -
in contrast to the relative impoverishment of adjacent areas. It has been
hypothesized that these areas persisted under forest cover during periods of
relative aridity during the course of the Pleistocene, permitting the survival
of forest species which later expanded their ranges outside of the "refugia“
during times of increasing humidity (26), and thereby caused the currently
observed pattern of core areas of high species richuess eurrounded by areas of
lower species richness. Geological evidence for this hypothesis is mainly
oaleopalynolog;cal and biogeographical evidence is largely inferred from close
agreement in the ranges of living species. .This hypothesis has been argued at
length, however, and strong cases have been made for opposing conclusions in
both the Neotropics and Africa (62). Other geographic factors, moreover,
appear also to have exerted significant influence on speciation patterns

. (3=2). The Zaire River system, for example, is believed to have exerted
considerable influence on speciation in the Cuvette Centrale region. Major
rivers cited as serving as hydrological barriers at the species level for
ptimtee » for example, include the Zaire-Lualaba, Lomani and Itimbiri, while
the Aruwimi-Ituru, Lindi, Maiko, Lowa and Ulindi rivers have been cited as .
barriers at.the subspecific taxonomic level (Colyn 1987 cited im (36)).

Nonetheless, and regardless of their evolution, the fact remains that such'd
core areas comstitute centereqof unusual species richness and in some case

also constitute areas of very high relative endemism. Such areas in Africa |
generally coincide today with the areas of highest rainfall, but their |
delimitation remains imprecise and is typically based on assessment of how the :



numbers of plant (e.g., 31) and animal (e.g., 42,45) species found in e
different areas change geographically. It currently appears likely based on * f j'
both herpetozooan (45) and passerine bird (42) data, however, that such a core“
area occurs in eastern Zaire in an area roughly defined by the 1 degree north

and 4 degree south latitude lines and the 27 and 30 degree east longitude

lines. A minor but very small core area provisionally delimited on passerine .
bird data alone is centered on about the 9 degree south latitude and 34 degree
east longitude lines (42), and a much larger core area delimited primarily on y
herpetozooan data (45) occurs between about 2 and 5 degrees south latitude and!f

18 and 27 degrees east longitude. ' Sk

While the flora and fauna of tropical Africa are considered “riéh* By ‘
tenmperate standards, they are generally considered overall to Be relatively
poor in relation to the Indo-Halaysian and Neotropical regions of the world in
terms of number.of taxonomic groups present (Table 3-1), especially the bird,
‘reptilian and amphibian faunas (31). These .comparisons must be considered
rather preliwinary, however, since estimates of the total number of species on
the African continent vary from about 150,000 to about 500,000 and could rise
tenfold 1f one current estimate of 30,000,000 species worldwide (14) is '
approached.

The flora and fauna of Zaire especially remain véry'pootly known. A search of
eight data bases 1ist1ng.1382 technical documents on forestry and biodiversity
in Zaire published since about 1974, for example, provided rougﬁ data on newly
discovered taxa from Zaire as summarized in Table 3-2. These data indicate
:;;;??E;;Z\;;;; well over 400 taxa identified from Zaire which were new to ot =
<gsiggsg during the period 1974-1987, including 2 families, 1 subfamily, 30
genera, 5 subgenera, 367 species and 16 subspecies among which were included 2
mammals, 2 birds, 4 amphibians, 11 fish, 2 molluscs, 369 insects and other
invertebrate animals, and 26 plant species. It It is unlikely that more than 302

of all naturally occurring taxa in Zaire have been described to date, but the
——— e S S G N

vast majority of those remaining undescribed should consist of invertebrates,
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fungl and nonvaseular plants (40): of about 1.4 million species currently ,
known to science, about 71% are invertebrate animals and about 18% are plants )
(98). '

3.2.1 Vegetation

Tropical Africa 1s considered particularly poor in certain

families of plants generally regarded as characteristically tropical, such as
the_o;:;izsj—p;i;;_(although there are at least 9 endemic genera), laurels,
Myrtaceae and Myristicaceae (78). Oaks, abundant in both central America and
- Indo-Malaysia, are absent from Africa and similar comparisons have been made
for the number .of species found in savannas, deciduous forests and certain
coastal formations such as mangroves as well as purely marine groups in West

Africa such as the marine algae (78)(Table 3-1). In addition, the level of
e

endemiem is also believed to be eignificantly 1ower in Africa _than in other
T TTTr———

e - . ——— P
[ —— - e BTy St

tropical areas of the world for moet but not all taxonomic groups. Tropical

o et = e W M e m oy b Pa—

Africa is estimated to contain 30,000 seed plant epeciee however, and the

Guineo-Congolean “center of endemisn” alone is estimated to contain 8000
species of plants 80% of which are endemic (31). Tropical African plant

species also tend to have wider areas of distribution than in other tropical - -

regions and a much greater number of them exhibit disjunct distributions
(78). It has been argued strongly that these comparisons are not an artifact
of relative unexploration of tropical Africa west of the Camervonian highlands

(78), and it appears likely that this argument would hold generally true for
the central Congo Basin as well.

The best summary quantitative data currently available on the natural. A
vegetation of Zaire are thoee developed by GEAF (21) fron a 1 5, 000 000 ecale
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vegetation map of Zaire, Bwanda and Burundi, in turn developed by Devred (11)
who described and mapped 37 distinct vegetation types in Zaire from satellite

imagery (Fig. 3-1). (A more detajled quantitative analysis of the vegetation -

of Zaire is expected to be completed by ERTS/Zaire. the national teledetection
service, in late 1988). A summary of those data, as expanded upon and ‘

revised during this analysis, are presented in Tables 3-3, 3-4, and 3-5. . . ‘if

Eleven of Devred's 37 vegetation typeeh(lijlere classified'here’es,t:ue ‘
forests. Characterized by a closed canopy and an absence or near absence of
grass in the understory, these include montane, submontane, transitional and
lowland types; swamp and terra firma types; evergreen and semi~deciduous
types; and equatorial, subequatorial and guinean types. Most are found in the

two provinces of Equateur and Haut-Zaire, with substantial blocks also found:

in Kivu and Bandundu. .

'The Guineo-Congolean forest dominates the northwest, eastcentral and

southcentral portions of the country. It typically occurs between about the
1200 and 3000 mm ischyets and consists of continuous stands up to about 50 m
in height. Evergreen forest in Zaire occurs where rainfall generally exceeds

2000 mm and tends to be localized in the center of the Congo Basin where there

are extensive developments of swamp forest. Semi-evergreen forest occurs
where rainfall is between about 1200 and 2000 mm, and where rainfall is either
well distributed and/or dry seasons are characterized by continuous high
humidity or are tempered with moist air from the sea. Swamp forest is

probably more well developed, in Zaire than in any African country. Found on';77

low lying gites which are permanently waterlogged, this forest type is

characterized by trees of up to 40 m in height and it is perhaps the system :f%ﬁ@

least impacted by human activity in Zaire (34).

Based on the data in Table 3-3, there were originally about 1.235 million km2

of forest in Zaire covering about 53% of the country (Table 3-4), if accurate. .‘
this figure would include about 47% of 811 of the closed ttopical forest found



in Africa and over 10% of all such forest remaining worldwide (49). _The only

published deforestation rate estimates available for Zaire are 1650 km2/yr
\_————/\-—%

\(cao 0.16%/yr) for 1967-80 -(36) and 1820 Eleyt (ca. 0.22/yr) for 1981-85
{99), but solid quantitative substantiation of this figure is unavailable.
To put this in its global perspective, Lugo (49), estimates the world's‘ziosed
forest area in 1980 at about 11,950,000 km2 of which 9.85 million km2 is _
undisturbed and 2,10 million km2 has been logged; of this, an estimated 75,000
km2 is cleared annually (0.632/yr) of which 34,000 km2 (0.28%/yr) reverts back

to forest fallow. This issue of mass deforestation in Zaire is addressed in
greater dectail in Sct. 9.0, but what appears certain is that deforestation
o

_Egssg_ig_gg}re are some of the lowest in the world and in the same category

—— " ——

—-"\
with the western half of Brazilian Amazonia, parts of Papua New Guinea, and
. o — e et et
the Guysna Shield of northern South America (62,76).

.

Tﬁe other vegetation types of Devred (11) include two woodland, four sawahné,'y"f
one mﬁngrove and one papyrus swamp type as well as 18 other types ‘
characterized by various admixtures of forest, woodland, savanna and aquat1¢
vegetation (Table 3-3). Woodland vegetation, found most extensively in Shaba
and to a lesser exteant in Haut-Zaife, originally covered an estimated 717,000~i1
kn2 or about 31% of the country (Table 3-4). Woodland systems primarily
include wetter Zambezian miombo and undifferentiated sudanian types, and
typipally consist of open stands of trees with canopies of 8~20 m in heighﬁ-
coveéing at least 402 of the surface. Woodlands are distinguished from other
vegetation types by the dominance of trees with typically 1ight open canopy -

and the presence of typicallJnheli;}iiI;;;-g;iégzg—) Ground cover 1nc1udea
mostly herbaceous geophytes, hemicryptophytes and chamaephytes. The most

extensive type of vegetation in Africa, woodlands are extremely variable 1n
height, deasity, deciduousness and thorniness (34).

Zambezian Miombo woodland dominates most ¢: southeastern Zaite, and conaists
primarily of the genera Brachystegia, Isoberlinea and Julbernardia. Its ’: :
distribution is partly determined by climate and soil, but there is typié&lly.
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a oatked dry season for 5-6 months of the year and annual rainfall is
typically 750-1500 mn. Undifferentiated sudanian woodland is found in areas
long inhabited, where virtually all of the vegetation has been modified by
cultivation, cutting, fire and grazing. It typically occurs as a remmant

formation with trees 8-12 m high on rocky hills or ironstone plateaus (34).

Savanna vegetation originslly covered an estimated 381,000 km2 or about 162 of
Zaire, and is also found most extensively in Shaba (Table 3-4). BT

(*Grasslands,' taken here as vegetation types with a canopy dominated by grass |
and grasslike species, subject to periodic drought, and generally

characterized by the presence of less than 10-15 trees per hectare (79), can

for the purposes of this analysis be considered to be included in the savanna
vegetation types of Devred (11)). Savannas are particularly well developed and
"grade.into nearly pure or unwooded grasslands on the Bateke, Kwango and high
Kstanga plateaus, but are also found to a limited degree near the coast (34). o

Other vegetational systems are extremely limited 1n Zaire, ‘but 1nc1ude about

200 km2 of mangrove vegetation near the coast and about 10 000 km2 of papyroaﬁ;

swamp.
3.2.21‘faonai,;

”There 1s a much told story...about the great biologist,

R B S. Haldane, who was not exsctly an apostle of religion. |
;Haldane was asked what his years of studying biology had
taught him about the Creator. His rather snide reply was

that God seems to have an “"inordinate fondness for beetlesf;

. ~David Ehrenfeld

/'VQ’



The fauna of tropical Africa is also considered relstively poor ia
_taxa in comparison to the Indo-Malaysian and Neotropical regions (Table 3-1)

although there are some notable exceptions such as among the mammals (31,59).
Among the invertebrates, endemic ant genera are believed to be only about half
as numerous as in the other two major tropical regicns even though there are
at least 31 such genera (9). As noted earlier, however, the invertebrate
fauna of Zaire is poorly known and most undescribed species likely to be
identified in the future can be expected to be invertebrates, fungl and . EE
nonvascular plants (40): an estimated 40% of all species in tﬁe,world'areﬂfiJ"ﬁﬁgxﬁﬁy
beetles alone (98). c

The fish fauna of the Zaire Basin ‘exclusive of the rift valley lakes is” less R
diverse than that of the Amazon Basin but it is still one of the two richestf,jtj .
in'the-uorld and contains an extraordinary number of endemics. This 1s

generally attributed to environmental stability over long periods, a wide

range of habitats, and prolonged periods of isolation (26). The fish fauna of

the upper Zaire Basin is largely isolated from the rest of the basin but

contains both Zambezian and, surprisingly, Sudanian species which suggests a

connection with the Zambezi and Nile watersheds at some point in the past;

‘capture of a portion of the Nile watershed by the Zaire River, for example, is
postulated to have occurred near the Gates of Hell on the Lualaba River at
Kongolo (e.g. 55). While only 560 species of fish had been identified in the
Congo basin exclusive of the rift valley lakes as of 1967 (80), 669 species |
bad been documented about 15 years later (26) of which 558 were endemic. It
is estimated that the total will ultimately exceed 1000 species exclusive‘of:
the rift valley lakes (28) with as many as 70X being endemics. :

The rift valley lakes themselves contain the world's richest palustrine fish |
fauna, one family of which (Cichlidae) contains over 900 species (31). There
is considerable variation, however, between lakes; in Lake Tanganyika alone

there are an estimated 250 fish species of which 216 are endemic (31), and
this lake is also well known for speciation of such groups as molluscs, crabq.

0
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planktonic copepodsqaﬁd crustacea. Lske Kivu, conversely, has 6n1y 16 fish
species with an additional 16 species found in streams and pools within the

The herpetozooan fauna of the Zaire Basin also contains fewer taxonomic group33 »‘
than the Amazon Basin, although there are some notable exceptions such as thefj".,
arboreal Elspidae, aquatic Colubridae and skink faunas. There is also a large
number of endemics, including 16 frogs and 6 reptiles .in the eastern Zaire _

refugium and 8 amphibians and 12 reptiles in the central Zaire refugium
identified as of about 1973 (45). L ‘

Zaire 18 known to contain at least 1086 specices of birds (36). The .
Guineo-Congolean center of endemigm is estimated to contain 655 bird species,";
. 362 of which are endemic (31), and the mountain and transitional forests of
eastetn Zaire contain at least 7 species known from only 1-3 sites each (69)
but the lowland rain forest avifauna of the Zaire Basin for the most part is
comparable to or countains somewhat fewer species than that of the Amazon

Basin. Again, however, there are notable exceptions such as the Phasianidae,
owls, kingfishers and barbets. There are an estimated 212-266 species of

birds in the Congolean forest block alone, depending upon interpretation of
forest habitat reliénce (1,26), but the major difference between the two
tropical areas appears to be a near absence of mesomyodian passerine'taxa

(only 3 species) in the Congo Basin, vs. an extremely rich fauna (ca. 275
species) in Amazonia. It has been noted, moreover, that no forest passerine
bird specie is known to be confined to the central Zaire Basin (26) although
there are said to be a number of endemics in the montane and transitional
forests of eastern Zaire (72).

There are an estimated 756 species of mammals in Africa (6), at least 409 of
which are believed to occur in Zaire (28). In contrast to most other orders,
there does not appear to be a great difference between the faunal riﬁhuess and
diversity of terrestrial and arboreal lowland rain forest mammals between
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Africa and the Neotropics (6), nor does there appear to be a 3reét difference
on a continental scale. Excluding areas in Africa with less than 120 mm of
rainfall per year, the number of families and species per 100,000 square miles
in Africa (0.63 and 9.39) is comparable to the Neotropics (0.70 and 11.3)

(6). 1In general, the bat fauna is much more diverse in the Neotropics whereas
the savanna primate fauna and all ungulate faunas are far more diverse in
Africa (Table 3-1). The Guineo-Congolean center of endemism is estimated to
contain 58 species of ungulates and diurnal primates alone, 45X of which are
endemic (31). Zaire in particular has more primate genera. (13-15) than any
other country in the world, and ranks second in the number of species (29-32),
but contains no endemic genera and ranks only sixth in endemic primate species
(59). There are, nonetheless, at least 16 endemic species or subspecies of

primates in the cuvette region alone (36).

Iriportant differences exist between the mammal faunas of the Upper Guinean, .
Cameroon-Gabon and Central African Congolean rain forest blocks including 1)
the relatively large number of endemic species given the minor nature of the
presently bccurting geographical obstructions and the relative ecological
homogeneity of the forest; 2) the relatively few number of endemics in the
Zaire Basin south of the Zaire River (26,42); and 3) the lack of large endemic
mammals in the forests of eastern Zaire (72). Many African forest mammals, in
addition, show disjunct distributions between the West African and Central

African forest blocks, and a similarity in disjunct distributions between somefﬂf 

savanna organisms to the north and south of the forest zone have also been
noted (26). .-

Y
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Anqt.omm 25 ) 40 . s3 E
Palms 16 (9) 117 ‘€4 (33) 837 . 1S .
Cynomsetreae 8 42 6 . a3 ARRIRRER R
Oaks Absent Abundant . L
Orchidaceae $8/1 403/1 $7/3 o 20772 . ; 80072 : ... 78
Lauraceae /1 11/ Common Very Abundast::” - .- 78
Epiphytes lohtinly Scarce/3 Relatively Abundant uhtinlr Ahmdant": R |
Liaras Relatively Scarce Relatively Abundant Relatively A.bnadpnt S
Kazine Algae Relatively Scarce/6 Relatively Abundant Relatively Abundant. ) 78
Xangrove/] S/8 /8 $/10 10710 18711 > 81/1) 82

8/9 /9 . ’ L}
Seed Plants/)2 108 746 m a0z =3
Angiosperms ' ca. 700071 ca. 2000/1S ca. 20,000/23 ' 78
Bromeliacacs 1/1 /7. . - Pamily Center . 9,000/24 ) 9
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Arboreal Elapidae -3 ETEEEE T ]
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TAXONOMIC GROUP

Birds/18,21

Herons
Ibiges
Ducks
Accipitridae
Phasianidae
Rails
Columbidae
Parrots
Cuckoos
Owls
Nightjars
Svuifts
Trogons
Kingfishers
Barbets
HWoodpeckers

Mesomyodian Passerines

Thrushes
Sylviidae

Common Groups

Uncommon Groups
Endenic Groups

 Total Birds

Nammals

Total/25
Bats/26
Bats/27
Rodents/26
Primates/28
Primates/29
Unqulates/28
Ungdlates/29

(2)

YR

N

19 1

37 .5

APRICA NEO TROPICS INDO-RALAYSIA
Pamilies Genera Species Pamilies Genera Species Pamilies cene;a

Species
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(
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11,
.12,

‘Table 3-1

NOTES

) = Endemic Groups ; /i= Note number S to e
West Tropical Africa, i.e., West of the Cameroonian highlands"only.
Malay Peninsula only. : , el T e e
Panama Canal Zone only.
Jamaica only. _ JEERTIRTE
African Lowland Forests, - o ' ?gjg,ﬁ;‘”
West Africa only. R IR
Includes shrubs, trees and palms exclusive to mangrove systems.t_T*F
West Africa only. 1 species introduced. T
East Africa only.

Includes all Neotropics. .
Includes all Indo-Malaysia and Australia. .

-Includes only 111 Genera ®"Essentially restricted to America and to Africa
and/or Madagascar® (88), but data provided here only on "American® and

" "African® (i.e., excluding Madagascar) species. In the case of three

13,
14.
15.
l6.
17.
18.
19.
20.
21.
22,
23.
24,
25,
26,
27.
28,
29.

genera (Andita, Ocotea, and Stigmaphyllon) numbers are averages betueen
high and low estimates. Total species = 4756,

Malaysia only.

Malay Peninsula only.

Panama Canal Zone only.

Total species worldwide = ca, 90.

Includes Australia.

Rain forest only.

Northeast Zaire Basin refugium.

Central Zaire refugium, '

In Africa, refers to the Zaire Porest only. -

2.0 km 2 of forest in Costa Rica only. :

*Congo forest® only.

*West African forest block® only.
*Continental scale®.

Zaire vs, Brazil,. PR
West Africa and Zaire vs Brazil and Hexico,ﬂ
Africa vs. American forest, SRRCTE PR
Africa vs. American Savanna,
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TABLE 3-2

. NBLY DISCOVERED TAXA FROM ZAIRE, CA.-1974-1987 -

cl.assificatior‘z'.;':
o femlly  swbfamlly  cenws - Subgenus . Species  Subspecies  ZOTAL:
Taxanomi_‘?“v‘G_E;;‘” R ' - " IR S S D
Plants S 1 ) k : g 1

2%

Molluscs , 0 S 0 A 0

Insects/Other

Invertebrates - e 369

SOURCE: Prepar

‘review of 1382 listings from computer search of 8 data bases. T




Begjon
Yeg.  Bag_laire Bandundu Eguateur’  Haut- laire  Ejvu Kasaf-De. Kasai-Occ. Shaba Area_Total z
Type .
1 2,200 58.000 87.200 2.87
2 23,900 ‘13,200 . ) 37,100 1.58
3, 38,000 234.500 869,500 15.700 16,500 . 12.400 384, 000 18.47
e 15,400 40,600 161,200 70.200 32,700 6,500 _ 325,600 13.94
5 ~ 20,5600 25, 100 - ' : 45,700 1.95
b 16,500 © BOO0 - 28,200 18,300 T 10,400 - 74,300 3.17
7 8,400 3,600 Ve = 0 12.200 0.52
e - 2.800 : , 2.200 0.11
©8 . 8.900 . 92,500 2,100 6.900 18.300 - .§7,700° . . 54,300 . 208.700 8.91
9* . 1B,900 43,000 34,900 . 66,100 18,900 27,400 13,500 222,700 9.50
10 SR RS 24,400 T 24,600 1.05
11 17,900  0-3,300- 14,700 104,500 22,700 59,900 . 49,900 4,200 277,100 11.83
1 3,900 1430007 3,900 T 9.100 0.39
12 ) : SR : B AT 25,300 25,300 1.08
A3 R U T Sl : - . 2 . 100 0.00
14 2.000 s T - Lo e e 2,000 0.09
15 SR 8,900 - 2,200 0 =oAL 279,600 290,700 12.41
‘18 R S 8,800.% vt s , 81,000 87,700 3.74
17 - g AL T 18,0000 o 48, 100 £2.100 2.55
B1: R S - 18,000 ; T L o 18,000 0.77
1907 10,7000 2849007, LA e e e e ' 38.500 1.£5
20 s paiteo B o 38,600 28,500 1.85
21 10,000 10,000 0.43
9,400 2,400 0.43
R B - ' A 0.00
Dl 25.900 T 700 26.£00 1. 14
3,700 4.700 0.20
- - %00 0.04
P 0.00
P 0.00
p ¢.00
A 0.00
R 0.00
21.:¢0 0.90
3.000 3.13
e.&90 7.37
1,500 “.04
00 .01

20 .01

403,200

asm.200




TABLE 3-3

Values for areas of administrative regions taken from (32), zounded off to
nearest 100 km2, Does not include Kinshasa region (2000 km2)., Vegetation
types taken from (1l1). Vegetation values by region derived from data
presented in (21) annexes 7-14, corrected as follows: 1) Annex 7 value for
Type 36 taken as 0.4 (vs. 4.5) to coincide with known value and to reduce sum
of percents from 106.6 to 102.5; 2) Annex 8 value for Type 18 taken as 6.1l
(vs. 61.3) to reduce sum of percents from 155.3 to 100.1 and since Type 18
clearly constitutes & very minor portion of the region; 3) Annex 9 value for
Type 6 taken as 0.2 (vs 0.02); £4) Types 27,28,29 and 31 noted as “present® in
Kivu region based on (11) ; 5) Final figures rounded to rearest 100km2 and
proportionally modified to account for deviation of sums of percents for each
region from 100. -Reference (1l) does not discriminate water, i.e., sum of all
areas plus Kinshasa = 2,350,000 km2 = total area of country including ca.
78,000 km2 of inland water.

P = Present; A = Absent

Vegetation types as follows:

Vegetation Type Description
1. Edaphic forests, including over 80% swamp forest and periodically

inundated forest, mixed with herbaceous formations and inclusions of
evergreen forest on terra firma. Dominants: Entandrophragma palustre,
Uapace guineensis, Micaranga saccifera, Mitragyna stipulesa.

2. Over 50% edaphic forest mixed with dense, humid evergreen forest.
Dominants: Entandrophragma sp., Milletia Laurentii, Chlorophora
excelsa. )

3. Over 60% dense humid evergreen forest and degraded dense humid

semi-deciduous forest, mixed with swamp forest and forest periodically
inundated along the hydrographic network. Dominants: Entandrophragma
sp., U. guineensis, C. excelsa.

4. Dense humid evergreen forest and degraded dense humid semi-deciduous
forest. Dominants: Entandrophragma sp., M. Laurentii, C. excelsa, U.
guineensis.

5. Dense humid evergreen forest with some semi-deciduous submontane forest

components. Dominants: C. excelsa, M. Laurentii, Khaya anthothéta.

 }}q;i§ﬂ;f



7.

9.

10.

114

12,

13.

14,

15,

16.

pense humid evergreen forest mixed with dense humid semi-deciduous
sub-equatorial and guinean forest. Dominants: M. Laurentii, C.
excelsa, Brachystegia sp., Xylophia sp.

Dense humid semi-deciduous subequatorial and guinean forest dominated
by Cynometra alexandri. Dominants: Cynometra alexandri. M. Laurentii,

C. excelsa, Brachysteqia sp.

Dense humid semi-deciduous subequatorial and guinean forest mixed with
swamp forest. Dominants: Entandrophragma ap., M. Laurentii,
Chlorophora sp., K. anthotheca.

pense humid semi-deciduous subequatorial and gquinean forests and dense
secondary forests with savanna inclusions, including dense secondary
forests with guinean savanna inclusions. Dominants: Entandrophragma
sp.; M. Laurentii, C. excelsa, Terminalia superba, Musanga cecropoides.

Dense humid semi-deciduous transitional submontane forests.

Dominants: Entandrophoragma sp., Milletia sp., Chlorophora sp. K.

anthotheca, Funtumia latifolxa.

Dense humid semi-deciduous subequatorial forests and peri-guinean
gallery forests which at isolated massifis in the guinean savanna grade
into sudano-zambezian elements, including guinean savannas with
sudano-zambezian elements. Dominants: Entandrophragma sp., Milletia
8p., Chlorophora sp., K. anthotheca.

Dense dry ®Muhulu® forest. Dominants: Afromosica sp., Brachystegia
sp., Albizia sp.

Coastal thickets and hardwood forests including mangrove. Dominants:

Avicennia nitida, Rhizophora racemosa,

Dense humid semi-deciduous subequatorial and meanderiing forests mixed
with tropophilic clear forest and transitional guinean wooded savanna
with sudano-zambezian elements. Dominants: Milletia sp., Chlorophora
8P

Degraded dense dry forest replaced by tropophilic clear forest and
zambezian savanna inclusions. Dominants: Dalbergina sp.,
Chrysobalenus orbicularis,

Degraded tropophilic clear forest on massifs or as islands surrounded
by zambezian wooded savanna or chameaphytic savanna. Dominants: No
information,

Dense humid semi-deciduous subequatorial and peri-guinean forest in
galleries and guinean and sudano-zambezian wooded transitiqpal
savannas with inclusions of clear tropophilic forest. Dominants:

Entandrophragma sp., Milletia sp., Chlorophora sp,, Afromozia sp.,
Brachystegia sp.
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18. Guinean and sudano-zambezian savannas, wooded on valley slopes and
grassy on plateaus. Donminants: Hymenocardia sp., Bidelia ferruginea,

19, Zambezian ateppe-savannas of the Bateke Plateau'and the central Kwango
Plateau. Dominants: Hymenocardia acida in association with

Hyparrhenia sp.

20. Zambezian steppe-savannas of the high Katanga plateaus. Dominants:
' Hymenocardia acida in association with Hyparrhenia sp. bt

21, Wooded Acacia savannas on alluvial soils. Dominants: Acacia 8P,
Hymenocardia.sp. in association with Hyparrhenia sp.
22. Swamp and marsh formations with Cyperus papyrus. Dominants- Cyperus

pa gzrus.

23, Dense humid semi-deciduous subequatorial and peri-guinean forest as
relict islands, and clear tropophilic forests and eastern and zambezian
herbaceous savannas, Dominants: No information.

24, - .Dense humid montane forests, dense dry subalpine forests, and replacing
herbaceous formations. Dominants: Olea-Chrysophylla, Jusminum
- abyssinicum, with Peridium aquilinum and Pennisetum purpurenum.

25, Dense dry submontane forests and hardwood forests of alluvial plains,
with wooded Acacia savannas and eastern-zambezian herbaceous savannas
characterized by the presence of swamps or marshes. Dominants:
Brachystegia sp., Pterocarpus angolensis, Hymenocardia acida, Acacia sp.

26. Dense dry submontane forests and hardwood forests on lava. Dominants:
Brachystegia sp., Afromosia sp., P. angolensis,

27. Dense humid montane forests completely replaced with short Exotaeca
abyssinica or crops.
28, Dense humid semi-~deciduous submontane forests completely replaced with

Hyparrhenia eastern savanna.

29, Dense humid semi-dediduous submontane transitional forests replaced by
Brachyaria platynota grass, . b :

30. Dense dry submontane and hardwood forest replaced by Brachyaria eminii.

31 Dense humid semi-deciduous submontane and. transitlonal hardwood forest
replaced by Pennisetum clandestinum, BRI |

32, Dense humid semi~deciduous transitional. submontane forests replaced by
herbaceous and wooded savannas. Dominanta-“ Anardla sp., H. acida.

o 3-21


http:Hymenocardia.sp

33.

4.

35,
36.

37.

RN

Wooded eastern savanna with sudanian elemenre. bbnih&ﬁ;ﬁ#ﬁ'ahﬁohdfg

senegalensis, Albizia 8p.

Gulnean-eastern transitional wooded aavanna with sudanian clements.:

Dominants: H. acida, Albizia sp.

wooded\sudanian savanna,
Mangrove.

Herbaceous Atlantic savanna.

)



TABLE 3-4

PERCENT 'BR EAKDOWN OP VEGETATIONAL STRUCTURE IN ZAIRE
' BY VEGETATION TYPE

Percent

Veg. Type . zo_re_ﬂ. . Hoodland ' Savanna  Mangrove  Papyrus . Notes

100
100"
100
S Ioo
100
100 T T F
70 . .20 . 10
9¢ 20 70 10
10- . 100 0. . Lo
11 10 2700200
11 10" 20 70.
12 . 100, - Lt
13 20 L 40
14 50 307 20 s
16 - 20 - 80
17 20 20 . 60
18 40 7 60
19 SRRE C 100
20 , S 1000
21 o 100

OO~ WU N =

23 10 . 80 iy
24 . 50" .50 o
25 . 60 30
26 —_— 00 T
27 100 - ‘ N

28 100 T
29 . 60, . L. 40
30 L .80 20"
3l 50 .80 T
32 60 . 40
33 o 200 -80. -
34 e 20, - 80
35 LT L2100 190

36 LT R ke
37 LT 1ee

;(gbséé;_1p5kaire)

Total bR e o
L H 52,7 30.6 16 3
km2: 1,235,150 = 716,960 380, 780

240 -'

Source: Preparet 8 estimate based on (11), data in (21), and Table 3-3.
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TABLE 3-5

PERCENT BREAKDOWN OF NATURAL VEGETATIONAL STRUCTURE IN ZAIRE
BY ADMINISTRATIVE REX;ION

Vegetational Structure. .

Percent
Region rorest . Woodland Savanna ' Mangrove ?agxrusgf ‘ Total

(4.0) 34.4 (5.6) 0.4 (100.0) ' 100.0
(9.1) 18.2 (14.1) L , 100.1
{18.5) 8.2 (1i0.8) . o 100.0
( 9.4) 14.8 (6.5) B 100.0
( 8.0) 11.3 (4.7) © L e s 100.0
(38.8)  40.1 (52.3) - . 1.9 (95.2) 100.1

Bas zZaire 19.1 (1.0)
Bandundu 59,8 (14.3)
Equateur 89.4 (29.2)
Raut-zaire 65.5 (26.7)
Kivu 73.4 (15.2)
Kasai-Or. 45.1 ( 6.1)
Kasai-Occ. 52,2 ( 6.6)
Shaba 2,1 (.0.8)

N
e o o o & o

NW NN
ARNOONARDODNMN N
.

QU WUWO M=

me

Total zaire 52. 7:;3'7 | 30.6 16.3 - oeee T 100.0

Total ,pe:cent ‘ (99 9) o 99.9) (160.0) (100.0) oot (100,00 . (100.0)

~ Source: Tables 3-1 f3-3 and 3-4. - R glF,‘*_g*;'*,i : ‘~v;*ﬁ{; v




4.0 HUMAN GEOGRAPHY

"We cannot tell the needy of the world that they must cedae;'b
and desist in the struggle for survival to prevent a |
catastrophe whose dimensions, consequences, or mitigating
conditions we cannot define with any certainty.”

—Ariel E. Lugo

. 4.1' BASIC RELEVANT NATIONAL STATISTICS

Basic national statistics relevant to the conservation and
management of tropical forests and biodiversity in Zaire are presented in
Tables 4-1, 4-2, 4-3 and 4-4., Certain of these statistics are of particular

pressures on tropical forests and biological resources can be evaluated, since
it is largely the traditional agricultural sector which is responsible for
deforestation in most of the world (62,98) as well as in much of Africa (24)
and in Zaire (Sct. 9.0).

Zaire 18 about a third the.size of the continental United States (15) and had
a 1984 population size of about 29.4 million, giving a 1984 average national
population density of only about 12.7/km2. The rural population density of
the country, however, was only about 10.6/km2 in 1984 and varied considerably
according to region. Bas-Zaire, Kivu and Kasai-Occidentale had rural
population densities well in excess of the norm, especially along the axis
from the coast to Mbuji-Mayi (ca. 300,000 km2, 25/km2); along the eastern
mountain axis (ca. 70,000 km2, 50/kwm2); and along a northern axis from about

4-1
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Gemena to Isiro (ca. 120,000 kn2, 19/km2) (43). This constitutes only about
212 of the country, however, and population densities over most of the rest of
Zaire, especially in Shaba, Equateur and Haut-Zaire, are low to extremely low
(6.3-8.1/km2; Table 4-3); indeed, densities in the central rain forests and in
about 30Z of Shaba often fall below 1/km2 (Fig. 4-1)(43). To put this into
perspective, and while there remains considerable debate about what levels of
population density can be supported under a shifting agricultural systenm,
published estimates vary from 56/km2 to as high as 123/km2 which could be

supported "without destroying the environmental balance depending upon the
fertility of cultivable land (91).

Both the low overall population size of Zaire in relation to its natural
resources and the extremely low densities prevailing over vast areas of the
country have led to speculation as to why the Congo Basin in general supports
a human population that is fatr lower than similar habitats elsewhere in
tfopical Africa. . Miracle (58), for example, in discussing the extremely low
population densities found in Zaire's rain forests, notes that similar forests
in Nigeria support over 25 times as many people per square kilometer even
where agricultural practices are extremely similar.

Here as elsewhere in Africa, statistics related to the two megatrends of
rural-urban migration and movement from the agricultural to other economic
sectors are particularly important in this respect. :ggg_ggpcent of the
.Zgiiffn population that is considered urbgg_igs;egggﬂﬂfggp about 12 in 1900 to
about 45% in 1988, with about 24X of the population currently living in cities
of over 100,000 population. While the average annual population growth rate
of Zaire is now abogE;ZEEZZEEE:}he urban growth rate is on the order of 5.2%
and rural growth rates currently average only about 1.3%/yr. Related to this
phenomenon is a prevailing shift out of the agricultural sector, with the
percent of the Zairean labor force working in agriculture declining from about

83% in 1960 to about 67% currently (Table 4-1).

G.RFZ ‘|°o 4-3
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The fact that overall population pressure on biological rescurces in Zaire is
for the most part minimal (with notable exceptions such as the montane and - _
urban halo areas) is also reflected in the land use statistics. Of the entir
country, about 78% was woodland or forest, 4% pasture, 2.7% farmland, 15%
“other land,” and 3.3% inland water in the early 1980's (Table 4-1). More
precise figures for 1981 show that only 2.1X of 8ll land was in agricultural
production, 902 of which was unde; traditional cro§;~?7§7:—;nd one
—Ezziicularly detai1Ea—;;;E;_EEEEE—;E;;—i;;;_:E:;$6t3k of the geographical
square degree of latitude and longitude around the city of Lubumbashi was
under crop production (53). Moreover, the average rural Zairean, including

men, women and children, had an average of about 13.6 ha at his or her ane -

disposal in 1970, varying from 5.4 ha in Bas-Zaire to 27.0 ha in Shaba, and
probably has on the order of about 12 ha at his or her disposal today (Table
4=4), )

The facts of low overall national population and very low general rural
population densities are also reflected in the extremely low estimated R
deforestation rate currently prevailing in Zaire, ca. 0.15-0.50%/yr (see Sct. |
9.4). While from the global mass deforestation perspective the curreat
situation in Zaire is therefore probably one of the 'least bad' found anywhere
in the world (62), in order to evaluate biodiversity issues it is necessary to
agsess the distribution of human impact in relation to important biological
resources. There exist in Zaire, for example, areas where rural population
densities are relatively high and where fallow periods are said to be
significantly declining as a result of local population preasure and/or
1ncreasingly sedentary agricultural practices. There are also other areas
where deforestation is relatively significant as a result of urbanization,
nining or other activities, and some of these areas such as parts of Kivu, the
Kisangani region and certain areas affected by mining and industrial
activities in Shaba happen to coincide with areas of particular global

biological concern. These issues are discussed in greater detail in Sct. 8,0.,]1
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4.2 AGRICULTURE AND ANCILLARY ACTIVITIES IN ZAIRE

Y'-‘ .
.

"One person's 'habitat destruction' will alnost certainly be ;
another 8 aource of food or 1ncone. g :

—Peter M, Vitdqsék;x 

te2.1 Agriculture

Zaire is an extraordinarilj diverse country from the
tbpographical. edaphic, hydrological and climhtic perspectives, and

. aérichltural systems in Zaire are concomitantly diverse. Agriculture can
generally be broken down, however, into the traditional, semi-traditional and
mechanized subsectors. Major crops produced in Zaire are 1isted in Table 4-5,
along with information on the principal subsector (industrial vs. traditional)
producing those commodities and their end use. Traditional agriculture is the
primary rural economic activity prevailing throughout Zaire. It accounts for

about 782 of total agricultural productiOn, it is generally characterized by
MA

-
© e——— e —— R S

no use of pesticides, fertilizera or improved genetic stock, and it is
typically carried out in its entirety by manual labor (71). "Traditional
agriculture,” “slash and burn agriculture,” and "shifting agriculture” here
refer, following UNFAO convention, to systems "in which relatively short

periods of continuous cultivation are followed by relatively long periods of |

fallow"”; while no longer as common in Africa as it once was, shifting

cultivation rggains the doninant form of farming in nuch of the Zaire river ,;;Lf

oo
o st @

—-— .t B v ow ema
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Most rural groups have always adopted and produced a wide range of
agricultural commodities in Zaire. For example, at least 16 crops were grown
in Bas-Zaire in 1948; at least 16 by the Bemba in the 1930's, 30 by the Mandja
in 1911, 52 by the Azanda in 1945 and 60 by the Banda in 1953. Prom 1830-1960
alone, moreover, there is documentation of. the introduction of 73 crops or
domestic animals. Nonetheless, cassava (manioc) and corn (maize) are the most
important of these crops since they have become dietary staples and often
account for over 60X of total caloric intake (58). - While intercropping
predominates, there is also said to be an increase in monocropping of manioc
because of its higher production yields (71). Savanna fallows are said to

currently average about 3-4 years and forest fallow about 7-10 years in Zaire,:f*‘

in spite of considerable variability (71).

Semi-traditional agriculture is said to be increasing in many parts of Zaifg;§§ f

e.ge, 6 of the 18 zones of Kivu. It is typically characterized by 1) greater

intensivity and lesser extensivity than traditional agriculture; 2) shorter
fallow periods; 3) increased use of leguminous crops and composting; 4) a
general absence of mechanization; and 5) a general lack of use of pesticides.
Increasingly common in the more fertile mountainous areas of eastern Zaire,
semi-traditional agriculture will probably continue to replace traditional
agriculture in areas of higher population density., Zaire ranks 17th worldwide
in coffee production (1.7% of the world's crop (36)) and approximately 702 of
the ‘nation's coffee is said to be produced in village plantations (71). This
represents, along with increased planting of cocoa and other tree crops, a

shift from a purely traditional to a semi-gedentary or sedentary agricultural

subsistence base.

The mechanized agricultural aubaector in Zaire is characterized as in most of
Africa by some degree of mechanization, use of fertilizers and pesticides,

increasing use of improved genetic stock, and modern planting techniques. A .

major constraint to the mecharized subsector includes poor transportation
infrastructure, high cost and low availability of farm machinery, and high
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recurrent costs (71). Major mechanized agricultural operations in Zaire
include 1) dairy, egg, swine, vegetable, corn, rice and pineapple production
in the urban Kinshasa, Lubumbashi and Mbuji-Mayi areas; 2) maize and soya
production in Shaba, especially destined for mining centers; 3) 10,000 ha of
sugar cane in Bas-Zaire and 1200 ha in Kivu; 4) production of 50% of Zaire's
paln tree plantations (30,000 ha), 5000 ha of rabber. 3000 ha of cocoa aiid 500

ha of tea throughout Zaire; and 5) 10,000 ha of coffee plantation at Nogueira
(71). -

4.2,2 Hunting and Fishing

Fishing 1s the main occupation (58) of only a handful of the |
500+ ethnic groups found in the Zaire Basin (43), but hunting occurs almost
eﬁerywhere. It has been eatimated that 75% of all animal protein consumed by
Zaireana 1s bush meat (28) and that an estimated 80, 000-100 000 tons of game
meat and 40,000 tons of insect protein are consumed annually (36, 81). Wild

herbivores (e.g., Sylvicapra, Redunca, Tragelaphus, Hippotragus, Alcelaphus)
and rodents (e.g., Cricetomys) are said to be particularly favored and wild
game meat prices in citlies and towns are said to be typically higher than for
domestic beef (30). Studies in Haut-Zaire found that an average of 2-4 meals

per week include game meat for most families in Kisangani; that at least 73.1%
of all inhabitants in Bukavu (Kivu) consume bush meat (36); and that after
closing of the hunting season in Shaba prices for game meat escalated
dramatically and poaching increased (30). The role of insects and molluscs is
also substantial, and they are said to be the second dish of choice in many
areas. Of particular importance are certain types of larvae, termites and
grasshoppers, whose protein content may vary from 3i-70% (30).

Game populations in Zaire have been severely depleted during the last S0 yearaa,

due to better availability of firearms, although no date on firearms nore
recent than 1952 are available (72). Shot for food, sport and animal ’
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products, the loss of game has probably meant a significant loss in the
production potential of the environment in some areas. This is especially

true where cattle camnnot be kept because of trypanosomiasis (a disease spread

by at least 18 species or subspecies of Glossina and occurring in every -%éa(SJL

administrative region of Zaire (51)), and where game ;ﬁ a major source of
meat. The relative impact of hunting on wildlife populations, however, is
extrepely variable depending upon population density, the nature of the game
populations hunted, and game population dynamic phenomena in relation to

hunting pressure.

4,2.3:>L1vestock

_ . Until recently, relatively few Zairian ethnic groups kept .
cattle except.in scattered locations in the west, northwest, southwest and
Boutheasf of the country. Large estates and ranches have long engaged in
livestock raising, however, and the subsector employed about 364,000 workers
in 1970 (81). While the total amount of used pasture in Zaire is unknown, it
was estimated in 1985 that 15.5 million ha or about 6.6% of the country
consisted of "available pasturage” (72). Goats, sheep and chickens are widely
found, and swine are raised in the southwest, parts of the southeast and in
some northcentral and eastern portions of the watershed. Pigeon raising, in
addition, is also ssid to occur in southcentral portions of the country (58).

4.3 INDUSTRY IN ZAIRE

Industry in Zaire 1s important to conservation and management of f
tropical forests and biodiversity primarily insofar as the geographical
distribution of industrial activities occurs in relation to ioportant

biological resources. Of particular importance are the mining, hydroelec;ric;u

petroleum, ancillary manufacturing and timber industries.
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Mining in Zaire is concentrated in four general areas. The first is in
southernmost and to some extent central Shaba (along an axis from Kolwezi to
Kalemi) where copper, cobalt, zinc, manganese, gold, silver, cadmium, tin and -
coal are mined. The predominant vegetation here is wetter Zambezian miombo
woodland with some Acacla grassland and gallery forest inclusions. The second
is the Mbuji-Mayi area of Kasai-Orientele and the Tshikapa area of
Kasai~Occidentale where diamonds are mined from kimberlite and alluvial

deposits respectively. These two areas were both formerly characterized by ajv

mogaic of lowlaud rain forest and secondary grasslands. The third area of
mining concentration is in central and eastern Kivu, characterized generallyf
by evergreen and semi-evergreen lowland rain forest and a montane

forest-secondary grassland mosaic. The final area of mining concenttatibn ibj:;

in eastern Haut-Zaire, characterized generally by the presence of lowland and

montane forests in a mosaic with secondary grasslands (34,43 »81).

The greatest hydroelectric capacity in Zaire is in Bas-Zaire, where the Inga I

and II facilities exist on the lower Zaire River. There are approximately 30

other small to medium sized hydroelectric plants, however, concentrated in |
Shaba and eastern Zaire on the Lufira, Lualaba and Zaire rivers and their »
major tributaries, many of which were developed to serve the mining centers. A
transmission line to move power from Bas-Zaire to Shaba, the Inga-Shaba DC

lipe, was also completed in the early 1980's and transected a broad range of |
forest, woodland and savanna vegetation types (34, 43, 81).

Petroleum production in Zairc is limited to offshore production near Matadi,
and all domestic refining of imported crude oil for gasoline, kerosene and
fuel and gas oils also occurs on or near the coast. Two vegetation types of
extremely limited national but far greater worldwide extent occur in this
area, i.e., mangrove and Atlantic herbaceous savanna (34,43,81).

Ancillary manufacturing occurs in scattered locations throughout the country,vﬂ/

but 18 very heavily concentrated in Kinshasa, Bas-Zaire and Shaba with .
secondary concentrations along the Kananga to Mbuji-Mayi axis aud an axis from
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northeastern Haut-Zaire through eastern Kivu that again corresponds roughly
with the main concentration of mining centers. Ancillary manufacturing

industries primarily include those related to food, beverages, tobacco,
textiles, leather, shoes, chemicals and non-metallic metals (34,43,81).

The timber resources of Zaire are vast, ranking second in the world with about
50Z of total African reserves (41) and 6.5-ca. 10.0% of total world reserves
in the late 1970's (41,81). About 76% of these forest resources are

considered exploitable, but only about 0.03% were exploited ia 1985 (36). All
forested lands and the growth thereon belong to the state according to the

Zairean constitution, and cutting permits are issued for one year to small

I ——

operators to cut areas of up to 100 ha. Although most numerous of all timber

N
exploiters, such operators typically prcduce less than 1000 m3/yr each. Thel
activities are widely scattered in remote parts of the country and while

locally important are negli;gé%le in terms of volume cut. About 90X of all of
the logs, sawnwood and veneer in Zaire is cut by 7 companies, one of which Aot

e T e, Son L
“accounts for nearly half of all production 41). It has been estimated aizoﬁ4~:
7

. Ty - et o —— T e ot s o e e i 2

" (Mbaelele cited in (36)) that for equx‘cgbic meter of commercial wood
:;EEBT?EH"bout 3 3 of non—commercial timber 18 lost directly as a result of

“the cutting and extractioh_biaééﬁszgj--m )
,\_/—-.___ - e e s e S——— e =

S 00 g st ¢ O R € s s+ O

Most timber exploitation was originally carried out in the Mayombe forest area
of Bas-Zaire due to lower transportation costs associated with the Haybmbe'b
proximity to the coast, but this 2500 km2 area was seriously depleted by the
ni&-1960's and production was restricted in about 1969 (81). Two other
areasof concentration are the Mai-Ndombe lake area in northern Bandundu and an
area in northern Equateur between the Zaire and Ubangi rivers, both of which
are located close to the transportation facilities along the Zaire River. In
the vast Cuvette Central, however, only about 60% of the timber has been
considered accessible and desirable species are more well intermixed with less
desirable species increasing the harvesting cost of marketable varieties. In
the mid 1970's total production in Zaire was only about 500,000 m3/yr, in

4~9
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contrast to the 9-30,000,000 m3/yr potential depending on species used; this
considerable underutilization of the resource in relation to its potential was
reflected in the fact that the timber industry accounted for only about 0.3%
of Zaire's GDP in the late 1970's (81). It has been estimated that current
offtake levels affect about 100,000 ha/yr, in contrast to a total reforested
area of about 22,500 ha as of the end of 1981 (36).

The timber industry continues to be constrained by relatively poor
transportation infrastructure, particularly roads, and .concommitantly high
transport costs. Although there is considerable reliance upon the Zaire and
Kasal rivers for roundwood transportation, access into much of the central
rain forest remains extremely limited (81).
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TABLE 4-1

BAS!C NATIONAL STATISTICS RELEVANT TO THE CONSERVATION AND HANAG!HBNT oe

TROPICAL FORESTS AND BIOLOGICAL DIVERSITY

IN_ZAIRE

(bata in parentheses correspond to references in parentheses)

PARANETER

Land Area: 2,268,000 km2
Hater Area: 78,000 km2
TOTAL: 2,345,000 km2

1937: 10,000,000
1958: 12,770,000
1960: 17,775,000
1970: 21,640,000
1974: 24,320,000
1975 21,637,667
1977; 26,300,000
1980: * 29,443,000
1981: 30,261,000
1982: 30,700,000
19684: 29,671,407
1985: 33,052,000
2000: 52,410,000
2020: 93,300,0n0

Urban as Percent of Tatal

1900
1960:
1982:
1984:
1965:

(2,345,236 kn2) (2,344,865 kn2)

POPULATION
(17,664,000)

{25,915,000)

{33,100,000)
(52,400,000)

.0 .
o3 (16.0)
0 3

Percent Population in Cities Over 100,000

1960:
1970:
1980:
1984:

10.0
14.9
23.1
24.0.

Average Annual Growth Rate, Total

1960-65:
1970-7%5;
1986-85;
2000-05:

1.90% A

2,654 T R
209“ ) b(ZQQ‘Il’ss,Aj
3.108 T o

Average Annual GCrowth Rate, Urban

1960-85:
1980-85:

Average Annual Growth Rate, Rural

1960-65:
1980-85:

0.9% -
1.3%

.- REPERENCE -

1997 (33)




PARARETER > uévsauncu, T
Miscelldneous Rates

Crude Birth: 45

Crude Death: 16

Total Pertility:; 6.1

Infant Moctality: 106

Natural Increase: 2.9% Annual
Doubling Time (1984): 24 years

Life Expectancy: 56 years
Percent of Population Under 15

Percent of Population 0ver~6‘:7

BCONOMICS .

GHE, Tolal, 190} |US$ 5,05 billion
GHP, Per Capita, 1943; . Us$ 160 . (uss 740)°
Average Annual Growth Rate of GNp o | |
1960-65: 4,08
1975-83: 0.0%
LABOR | ‘
Totusl Labor Force, 1983: ' *iii?li}ﬂ@ﬁ

B LI

Purcunt Labor Force In

Agriculture (1960):
. Agriculture (1965):
Agriculture (1970):
Agriculture (1980):
Agrlculture (1901):
Agriculture (1986):

Industcy (1965):
Industey (1961):
Industcy (1986):

'.Svalcea (1965):
Services (19681);
Secvices (1986):

Average Annual Growth Rate

1965-73;
1973-83:
1980-2000:

Forest and Woodland (8 of Total) '
1964-66; 80 I
19681-083: 78 S

Meadows and Pegmanent Pastuie!( otffotilt
B T e

1964-66: 4 R T RO U S
1981-83: ~ 4 (6.6) -~ . .o 9900720

B




. PARAMETER DR . REPERENCE '

Arable u;ul Persanent Cropland (% of rbtil)': .
 1964-66: 2,42 IR T eyl
1974-76:  2.61 SN 99

Other Land {4 Of Total)

1964-66: 11
1981-83: 15

Watur (W of.‘Total)

TS I S e -
AGRICUL*UR!
¥ayw filzu B : S
Savannas N ';;f  »;¥%
(1978):  1.5-2.5 ha ' e
rorust R i
(1978):  0.5-1.0 hia - . S 'y
Mumbws @t Trault loua) Fuzmo ST T
(1970): L 2,941,294
(1978): 5 cl.~3.000q000
Average Number of People Per Farm cLe e e

(1970): 5.48

Ircigated Land as Peccent of crogland"; .

1974-76: 08
1981-83: OV

Kg. Fectilizer/Ha of croglnnd"_ ‘

© 1964-66; O
1974-76: 1
1961-83;: 1

o
AN

Calocries Domestically Produced as Percent of Supply 77;”

1967-70: 102
1977-80; 96

Tractocrs/1000 ha of Cropland

1964-66: 0.2
1974-76: 0.2
1981-83: 0.3

. f.
Traditional vs. Commercial Crops (1981) , , .
Tcadicional: , 4,348,000 ha (1.850)
Commeccial: - . 497,000:ba (0.38)

9 (72) |
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pARAMBETEN o S REVERENCE

~ PORESTS cr8
gorest Area

© 1,000,000 kn2 (42.68) (1977)
1,023,000 km2 (43.68) (1961)
1,057,500 kn2 (45.18) (1984)
1,059,750 km2 (45.28) (1980) | 99
1,376,700 km2 (58.88) (1980) : aets

Woodland Acea

716,400 kw2 (31.78) 15080 (All woodland) e b
95,000 km2 ( 4.28) 1977 (Miombo woodland only)

Plantat jonyg

600 km2 (0.038) 1977

Duforeutation Rate

1967-8Us 1650 km2/yr  (0.168/yr) . Cor 36

1901-85: 1820 km2/yr (0.178/yz). .. ' o 99
RKRecent :’ .

(0.15-0.508/yc) - - . 0904

Roundwood .Production (m3)

1972; 23,424,000

1977: 26,432,000 :

1981-8): Total:; 130,400,000 (1008)
Industrials 2,410,000 (8%) e
Fuelwood and Charcoal: 27,990,000 (92%). -

1987: 230,391,000 T

Fuelwood and Charcoal Production e ¢,h{?r

1973: 21,800,000 m)
1983: 28,600,000 md
Percent Increase: 7

Porest Area as Percent of Al) African Porest:. ' i

N
S1s -

COASTAL RESOURCES e
Length of Coastline: 37 km o : ;¢’f§§‘;
Area of Mangroves: 200 km2 T 199
Acea of Seagrass Beds: 0 km2 e f 99
Area of Coral Reef: 0 km2 99

Average Annual Pish Catch: 1000 setric tonlv(nit#ﬁo*pplygi;'l :t,i199;'




Region

Kinshasa
Bas Zaire
.Bahdundﬁ
-Bquateur
Haut 2aire
Kivu
Shaba
Kasai-Or.

Kasai-Occ,

Area (km2) )

9,965
54,078
*295}658
403,292
503,239
256,803
496,977
168,216

156,967

" DABLE 4=2

STATIBTICB FOR ZAIRE

tArea " 1984 Pog

0.4, &'2 653, ssa
L2301, 971 520
&3 682,845

3,405,512

4,206,069

7.2 j,z 402 /603 .

6.7 7 2 287 4165;

5,187,865 .

3, 873 019

BASIC RBGIONAL ARBA AND POPULATION

o tipdgﬁf

| '845':ﬂ'
6.6
12,47

11.5

1984 Pog nen

 {#/km2)
266.3

36,5

“12.8

’;7@5 | k y

TOTAL

2,345,195

100.1 ﬂf,véq,671,4oi',

All pata from (69).

’651'



TABLE 4~3

URBAN AND RON-URBAN POPULATION DATA

fffgégiéhv ‘_'}5Ut5hnésiies. “Area (km2) 1984 Pop - Urban Density Non-Urban Density
T il ~ (/km2) ] (/&m2)

‘Kinshasa = FKinshasa - - 9,965 2,653,558 266.3 R
" Bas zaire Matadi . 110 144,742 1315.8 338

Bandundu Kikwit 7 200 146,784 733.9 11.8
Bandundu s 1222 : 63,189 284.6 B

Bjuateur Mbandaka . 460 125,263 272.3 T S S

Haut zaire Kisangani 1,910 282,650 148.0 S X

Kivu ~ pukava - - < .60 171,064 288517 0 19087

Shaba Lubumbashi' - . © . 747 543,268 - 721.3 .
Likasi - . 235 194,465 82,5 . -, 6.3

Kasai-Or. Mbuji-Mayi = 64 423,363 . 6615.0° o ig?{ii,s‘**

Kasai-Occ. Kananga 318 290,898 7696 '., af3i?;8j};T. .

TOTAL Urban . 14,381 5,089,244 0 3sL1 o 0o
TOTAL Non-urban ’ i | 2,330,844 ,vz;i53é';§3vi : . o 10:é7f<'

TOTAL | 2,345,195 29,671,407 o T 12.8
4

1984 pépulation data from (69) ; cities over 50,000 only. Area data from (81), except for Kinshasa
(from (69)). The area and population of Maluku, Kinshasa's only rural 2zone, was included in the
Cataracts Subregion of Bas-Zaire.
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TABLE 4-4

BASIC TRADITIONAL PARM DATA FOR ZAIRE

Region \f‘Aitiiﬁ:Pdg, No. of Parms No of Forest Mean No. of No._ Parms/km2 ‘58&!&521&& :
G " Farms (1985) People/Farm Non-urban land . g .,
nfg;§;2qi;eifQ1;f5i;é17w 215,584 290,147 55,419  5.34 3.49 537
1Na£ﬁdun&u  ,a§}ia6g3s5‘ 387,964 - szé,zoo 312,276  5.62 1.31 o 13.58
7zqua£§h£T. Q2,6§§;§§B¥{;q36@;;73;4 492,868 440,624 - 5.68 09 - 19.35
19,35 % i U;“1 S ' B . oL
‘-naut-Zaire{?z 738,714 57§;s§§:<5767;980' - 503,027  4.80. . 14 18.27
| ‘Kiva 2,896,765 445,656 599,853 | 440,292 T 6.50° 174 | vte;§4'
- shaba 1,841,928 368,386 445,848 10,413 5.00. 074 . 2m:03
;-?f:;;aifog;lni1.459,zsaf 290,369 390,837 176,268 - s.06 - 173 ,ff{‘,“';i;42 :
. gesai-oce. 1,767,723 296,508 399,221 208,393 5.96 © 1.89 if« a8
| TorRL 16,125,829 2,941,294 3,958,954 2,146,712 ‘5.84.(ﬁe$h);;';' 1.36 (mean) — e

Source: Ref. (32)

1985 pata on No. of farms assumes 2.0% increase in tutal population per year, 1970-1985, 2

and no change in mean number of people per farm, i.e., 1970 figure plus 34.6%. _ '
1985 pata on No. of forest farms assumes number of farms in forests is ptoportional to the
aﬂgunt of each region which is forested. o



TABLE ‘-5

AGRICULTURAL PRODUCTION, SELECTED COMMODITIES, 1984

crop Production - xéﬁBaectdt(ﬂh&7dée
' : (1000's mt) R R

Cassava . 15,038 ; ‘"3;lrraditibha1

Bananas/Plantain ' 1,438 (1981)‘,:,fy T;ddttiona;fﬁ"

Maize - 704 = ﬂ°f‘J7“qugﬁtr;alizqd;*doﬁé#ﬁiE 

Other Roots and Tubers 430 (Qﬁt'f19721~‘T‘§ai§1§Q§lr7;

Groundnuts 3757 : :ﬁf,gh‘;ﬁaphéfla;ized;:dbme§¥1Ct
Rice, Paddy . 286 Sk q,ihdgstfiilized, §omé§£ié?

‘Palm.0il - S ey Industrialized, export - -

Pibers ' 125 (est. 1972)' Traditional

Tomatoes, squash, vegetébles, IOOa(eét. 1?72)‘ Traditional

Cotfee | 89 B ,3industrializedq*?iédit7 ;

Fish 70 (1972) ' 'Industrialized; &éméstiél

Millet and sorghum 57.(197g)f ;;eifiraditional'

Peas and Beans 156 A»'Qv'”lf"ffadifional"

Sugar i '6;».“V‘.yﬂf $ : “Industrialized, dom@séic

0il cCakes e . ﬂ;xi

Rubber .= . Qié_‘ ﬁ~%n<mi]findus£riglized, prbtthf[

Palm Kernelféﬁ; o 18
Meat ;f?gi RS iéé
Cotton (fiber) ;
Tea L 7"3 515:43 ¢€ if3C‘. Ihdustrialized, export
Cocoa SR g ;} f S - Industrialized, expore

Groundhut 0il . 1 (1972) Industrialized, domestic

‘Industrialized, export -

" fffpdﬁ§:i1a1iéed, exééttfi;
Industrialized, dome§t£¢f

":i Ihduétrialized, domésticu‘

Sources: Production figures from Ref. (€8) for 1584 and from (67) and (32)
for other years. Pigures rounded to nearest whole number. Subsector/end use
information from Ref (32).
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5.0 STATUS AND HANAGEHENT OF PROTECTED AREAS

"Biotic diversity is not linked to the distribution of eléphhnts.»
rhinos, and other so-called charismatic megaherbivores. The v
massive investment in conservation campaigns directed at these
species does more for the souls of the donors and the egos of thé:
elephant experts than it does for biotic diversity, uhich is
centered on less exciting communities.”

=-Brian J. Huntley

The creation and management of protected areas in Zaire is a priority
recognized at the highest levels of goverament, and on 20 May 1970 the
st
President of the Republic established a goal qg‘;z-lsz of the country to

ultimately be set aside as "natural reserves”. To date, and to
et S e ——
ex-situ zoological and botanical gardens, about 181,000 km2 ‘or 9.6% of th

country 1s believed to have some official protected status and establishment

of an additional 1.02 of the country as national park is considered "imminent"
(Table 5-1).

0f Zaire's existing protected areas, about 10 covering circa (ca.) 87,600 kh2fbf
(3.72 of the country) can be considered major conservation areas. To put this

into its global perspective, there are about 3500 major conservation areas
worldwide covering ca. 4,250,000 km2 (2.9% of the Earth land surface) and
including about 178 of the 193 biogeographical provinces recognized by IUCN

(41). Also from the global perspective, no biogeographical provinces occur in .
Zaire which are either without protection worldwide or which contain less than

5 protected areas or less than 100 protected square kilometers worldwide (27).

=1



Such a global mass appraisal, however, ignores the numerous Qinbr’biotic
comzunities characterized by extremely high biotic diversity for which a
determination of the adequacy of their inclusion in Zaire' 8 protected area
system is currently impossible. This issue 1s discussed further inm Sct. 9.1.
Efiff 8 protected areas curreatly include six principal types of conservation

sites: 1) national parks, 2) MAB Biosphere Reserves, 3) nature reserves, 4)
forest reserves, 5) hunting reserves, and 6) 'secteures sauvegardes' or
safeguarded sectors (Fig. 5-1). IZCN is charged with management of national
parks, nature reserves and hunting reserves, DGRNR 1s charged with'managehent
of forest reserves, and the MAB/Zaire Program is charged with management of
Zaire's biosphere reserves.

In describing problems of comservation peculiar to different countries in West
and Central Africa, IUCN (34) noted that "Zaire has a good network of national
parks and reserves and continues ‘to promote an effective policy for the
conservation of natural environment and fauna. Special attention should be
given to the suppression of poaching and trans-frontier trafficking in, for
instance,...large quantities of ivory and leopard skins...” The iegislative
status and effective management of these various types of protected areas in
Zaire, however, is extremely variable. Significant problems include luck of
technical knowledge regarding the natural resources of the areas, lack of or
inadequate legislative or statutory protection for some areas, and especially
lack of funding to adequately manage a protected area system of this size and

diversity in a nation the size of Zaire given prevailing infrastructural and
especially transportation limitations.

5.1 NATIONAL PARKS Y0 %

Basic data for eight existing and three proposed national parka in'iVﬁ

Zaire are pregsented in Table 5-1 along with information on the Swa-xibola area

-2
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whose status has yet to be defined. Covering about 107,360 km2 or about 4.6%
of the country, these existing and proposed parks appear to include most of

the major vegetation types and biotic communities of Zaire as defined by
Devred (11) and IUCN (34). Of the 14 major types of biotic communities of

e p—

_West Africa as defined by IUNN found in Zaire, for example, 12 occur within
the boundaries of existing Eesional parks. These include 1) Guineo-Congolean '
Evergreen Lowland Rain Forest; 2) Guineo-Congolian Semi-evergreen Lowland
Rain Forest; 3) African Submontane and Transitional Rain Forest; 4) Swamp

Forest; 5) Mosaic of Swamp Forest and Evergreen Lowland Rain Forest; 6)
Guineo-Congolean Lowland Rain Forest-Secondary Grassland Mosaic; 7) Hon;ane

FPorest-Secondary Grassland Mosaic; 8) Wetter Zambezian Miombo Woodland; 9)
Wetter Zambezian Miombo Woodland-Secondary Grassland Mosaic; 10) Acacia
polycantha Secondary Wooded Grassland; 11) East African Evergreen
Bushland-Acacia Wooded Grassland Mosaic; and 12) Edaphic Grassland on Kalahari

| Sands (34).. An additional community type, West African Coastal Mosaic wﬁich

. isAdominaced by mangrove vegetation, is included in the proposed Moanda NP.
The last type, IUN's Undifferentiated Sudanian Woodland, occurs only in a
very 1solated location of Zaire near Lake Mobutu, is well represented in parks
in other countries in Africa (e.g., Senegal), and in any case is characterized
by vegetation almost all of which has been modified by cultivation, cutting,
grass fires and grazing as a result of centuries of habitation by man (34).

Floristic surveys are extremely limited or nonexistent for most of Zaire's
_;;:I;Bal parks, however, and it i1s impossible to ascertain which of the 334
_“EE}Z?"CZZZIZEIZZ‘E;;Z;_Z} Devred (11) found in Zaire are not included or are
not adequately included in the national park system. This of course also
holds true for the many minor vegetation types such as those associated with
copper or other mineral outcrops, as well as for animal species. About 29 or

47% of the non-marine threatened or endangered species listed by U.S.
Department of Interior (US/DOI), IUCN, or CITES (see Table 6-1) are known from
available literature to occur in one or more of the national parks, however,

and most are likely to occur somewhere within the national park system.
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The best available references on disturbances and management effectiveness in
Zaire's NP's are (35), (36), (37), (38) and (39). In general, the most

- important problem cited is poaching (7 parks), with other important problems
—;;cluding periméter population pressures, illegal settlement, illegal mining,
tree felling and general habitat destruction, grazing by cattle, fire, fishing
and declining tourist revenues (Table 5-1).

Production of management plans for Zaire's national parks and creation of new

e,
plans are expected to be founded on data bases of plant and animal

distributions and to emphasize management zones as a function of key

ecological variables. In accordance with the UN Five Year Action Plan for
Tropical Foreats, 1986-1990, priority has been accorded to parks 1nclud1ng

' hunid forest ecosystems (56). Activities in five particular national parka. o

~ three existing and two proposed, are of particular note.

parks are priorities under the 1986-1990 Five Year Plan for Zaire. Management

The Salonga NP, the largest national park in the world dominated by true
forest at 36,000 km2 and located near the center of what 1s considered by some
88 the largest Pleistocene refugium in the central Zaire Basin, saw the
creation of the Salonga National Park Foundation by the GOZ in collaboration
with UNESCO in 1987 (56). This action, designed to solicit necessary funds to
inventory, manage and protect the park, followed the International Conference
on the Future of the Salonga NP held in Mbandaka, Zaire. Significant
interventions are curreatly planned for this park by IUCN (36).

In the Virunga NP, basic ecological and management studies undertaken with
Belgian cooperation are now being followed up by a five year, US$ 10,000,000
development project funded by the EEC. The Frankfurt Zoological Society (FZS)
and WWF have also established a program to improve tourism, public education
and wildiife protection here, focussing especially on the mountain gorilla and
chizpanzee, and an archeological and natural history museum is being
esteblished in the park in cooperation with the Virginia Natural History

: -«



Museum. This park is of extreme interest fron the global biodiversity
perspective; containing at least 177 mammal species, it is considered one the
richest, especirlly for its gize, found anywhere in the world (36).

In the Kahuzi-Biega NP, located in one of the most densely populated regioné
of the country, efforts are being undertaken by the GOZ and West Cermany~to
promote integration of conservation with rural development and public
education (56). This park, originally created to protect the mountain '
gorilla, is said to be significantly threatened by population pressure (36).

Also in accordance with the Five Year Plan for Zaire, IZQN is undertaking
studies leading to the selection of uew areas suitable for establishment of

two new national parks. The Mangrove or Moanda NP is expected to be created

" at the estuary of the Zaire River to protect this nationally important habitst

~

from "the risk ‘of development and pollution® (56). Surveys supported by
UNESCO in 1984 have identified appropriate park boundaries, and the proposal
is now being completed for submission to the President of Zaire for approval.
The New York Zoological Society is undertaking studies of the okapi in the
Ituri Forest, one of the largest intact rain forests in Zaire and with
exceptionally rich flora and fauna, and WWF with support from the Zaire-based
company Taba Zaire will finance with US$ 300,000 over 3 years the development
of a national park there. Additional support for this project is said to be
forthcoming from the F2S and from the American company Animals in Motion (56).

5.2 BIOSPHERE RESERVES

SMAB

Zaire has three UNESCQO MAB Biosphere Reserves encompassing an area

of 267,414 ha or about 0.1% of the country (Table 5-1). These include 1) the
Yangambi Reserve in Haut-Zaire and the Luki Reserve in Bas-Zaire, where
research on the ecological effects of human development impact on humid
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forests 18 carried out, and 2) the Lufira Valley Reserve in Shaba where
research on interactions between human activities and pastoral resources i.
carried out with a view towards developing a method to control soil erosion.
For all practical purposes, these reserves were established by UNESCO under ad
ggg_delivetance of attestation after which preliminary boundary delimitation
and feasibility studies were undertaken. There is, however, no adequate
_}ggiglntion relative to the creatiog_fzgﬂgggration of these reserves such as
occurs in many other countries where UNESCO action on biosphere reserves is
-—iégislatively institutionalized. Thes2s reserves in Zaire, moreover, are
~“funded at a level of only about US$ 10-12,000 per year (39).

5.3 NATURE.RESERVES,

There are said to be 5 nature‘reserves in Zaire protécted by‘IZéN :
(Table 5-1). Data is extremely limited on them, however, and information on.
their current legal and management status as well as thelir biological -f; o
resources 18 currently unavailable (39).

5.4 FOREST RESERVES -

.In 1953 there were 181 forest reserves in Zaire (72) and today thete~
are an estimated 117 forest reserves encompassing an avea of at least 517 169 .
ha or 0.2% of the country (Table 5~1). Most occur in the Shaba, Bas-Zaire, -
Kasai~Occldentale and Haut-Zaire regions respectively, but there are virtually

no available data on their biological resources or the pressures affecting
them. All of these reserves were establiahed prior to 1960, and most have
been abandoned in the last 20 years. They were originally created for

sylvicultural research and to promote the production of industrial wood and

charcoal.
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In principle there exists no current legislation creating these reserves since
the limited legislative protection that they were originally established
during the colonial period. Their continued existence is predicated upon
official letters and circulars issued by the Commissaire d'Etat (43), and the
relatively moribund state of the national forest reserve system is considered
to be a significant weakness related to the future conservation and management

of tropical forests in Zaire. While DRNR plans a future inventory of still
viable reserves, additional high priorities measures include: 1) a gurvey and

inventory of the reserves for resource content, viability, and
income-generating potentiegl; 2) selection of a subset of those reserves with

the most important resources for concentrated attention; 3) provision of

statutory or legislative protection for this subset; 4) development‘of

manaéement plans for the reserves; and 5) identification and acquisition ‘of
funding for DGRNR to effectively manage the reserves. h

5.5 HUNTING RESERVES

There are an estimated 57 hunting reserves that exist on paper in
Zaire (Table 5-1). Most were created during the mid and later colonial era,
specifically from 1937-1960, most have been abandoned for financial or other.
reasons since independence in 1960, and most currently have no or no well=-
defined legislative status. Of the 57 1listed, only about 19 are said to be
currently operational or functional, i.e., to be controlled to some extent by
IZAN. These include 8 in Haut-Zaire, 2 in Bandundu, 1 in Kinshasa, 3 1h Kivu,
4 in Shaba and 1 in Kasai-Oceidental (39).

EEEE‘“S reserves in Zaire are considered to represent significant potential
economic as well as ecological resources (39). Major future GOZ and Donor
ggiotitizg>ghouia_€§ to 1) c;;auct a survey of the reserves; 2) determine
which still contain sufficient wildlife to warrant reestablishment as managed

«
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humting areas; 3) provide legislative or statutory protection to those areas;
- 4) obtain the funding neceesary for IZCN to effectively manage those reserves;

,:32_22_25259;2‘529 reserves 1nternationally. dI;Ee;E_;;fority for on-sgite
management by IZCN should be those reserves occurring in areas relatively
accessible to 1nternationa1 hunters, and those occurring in proximity to
national parks such as Upemba/Kundelungu to encourage private sector
developnent of hunting and/or tourist facilities. Hunting and tourism

activities in proximity to each other have proven to be both a viable approach"f

for attracting private sector interest and a more managable development b B g
scenario for surveillance and enforcement of hunting laws given limited human
and economic resources in Africa (e.g., in Zambia).

5.6 SAPEGUARDED SECTORS

Since passage of the 1975 law creating the legislative framework byiﬁ
which safeguarded suctors ‘may become eetablished (Sct 2.1.2), no such i f;iﬁ
protected areas have been ereated 1n Zaire (39).{; o

5.7 AREAS BROPOSED FOR FROTECTION

IO .

wo (36) hae propoeed a’ number of additional areas for protection r;fi

in Zaire, described briefly as follows.

1) Abumonbazi (Mobaye). Located in Equateur, this area is of principal
interest due to the probable presence of okapis, its location in a significant
forest ecotonal region, and its location between the fluvial zoogeographical
barriers represented by the Zaire, Oubangui and Itimbiri rivers.

8



2) Monts Itombwe. Located in Kivu, this area is of principal interest
due to the presence of gorillas; extreme ornithological richness (83 mountain
forest specles; 98 of 104 species found in the mountain-graben transitional
forest; 32 of 36 endemic species found in the transitional forest; 2 species
known only from this site); very high amphibian diversity (including 4 endemic
species); and the presence of the largest area of high altitude forest found

in any one location anywhere in the central African mountains.

I

3) Mont Kabobo. Located in Kivu and Shaba, this -area is of principal
interest due to the presence of Colobus polykomos priogoginei and at least 60

bird species, 18 of which are endemic to the mountain forests of the region
and one species and several subspecies of which are endemic to this site.

_ .4) Lomako-Yekokora. Located in Equateur, this area 1s of principal
interest due to the presence of the pygmy chimpanzece and Cercocebus
aterrimus. Both of these species are of very restricted distribution and‘day

not be adequately protected in other natioral parks.

5) Lomani~Lualaba. Located in Haut-Zaire and Kivu, this area is of
principal interest due to its presence in a region conetituting one of the
principal zoological barriers to primate speciétion aad the presence of two
endemic primates (Cercopithecus mitis maesi and Colobus rufordtratus
parmentieri) not elsewhere protected.

6) la Luc Scientific Reserve. Located in Equateur, this area is of
principal intereat due to the presencs of the pygmy chimpanzee and
Cercopithecus salongo, the latter of which was only discovered in 1975 and is
knows only from this one site. The area 18 said to be in the process of belag
declared as an “animal reserve". ' |

7) National Msngrove Park. Located in Bas-Zaire, this area is of
Principal national interest because of the presence of manatees.

9



8) Maniema/South Kivu. This area; located in Kivu, 18 of principsl
interest due to the presence of two primates of extrenely limited

distribution, which are endemic to the region and not believed to be otheruisen
adequstely protected.

9) South Masisi-West lake Kivu. This sree, also located 1n Kivu, 18 of
principal interest because of the presence of at lesse nine bird species of
very restricted distribution.

10) Ngiri. Located in Equateur, this area is of principal interest i
because it consists largely of wetlands and 18 believed to contain one of the :
most important freshwater ichthyological faunas in Africs. .

-11) ' Okapi National Park. lLocated in Haut-Zaire. this area is of ,
particular interest because of its unusual richmess both floristically and ;
faunistically. It contains at least 13 species of primates, several‘endemic«V'

bird species, and a large number of plant species only poorly known from o
collections.

12) Lower Semliki Valley. ILocated in Haut-Zaire, this ares hasibéen ,ft;
proposed for inclusion in the Virunga NP. The area still contains a sizeable: i
population of lions, as well ss two spectsculsr sites of touristic POtentislg
(Gety Falls and Sinda canygn),&nyiﬁ;~, - | «

13) Tongo Forest. Located in Kivu, this srea has slso been proposedt~¥3

for inclusion into the Virunga NP prinarily because of the presence of
chimpanzees here. g : A R

In addition to these 13 sites of nstionsl or internationsl importance, IUCN
(36) has described an additional four sites of "local importance.”

0
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o Table 6-1 provides a breakdown of Zairian animal species listed by

' U8/D0I, CITES, IUCN and/or the GOZ as being endangered, threatened, rare or

.otherwise protected. It also provides basic and abbreviated information,
where known, on the principal habitate of the listed species and whether their
occurrence has beén documented in Zaire's national park system. Of those taxa
listed by USDOI, CITES and/or IUCN, i.e., those known or believed to be rare,
threatened or endangered, there are 36 mammals, 28 birds, 8 reptiles, 1
amphibian, 1 fish and 8 invertebrates. Because rarity is common in most
ecosystems (48), however, there must exist in Zaire hundreds if not thousands
of additional plant and especially invertebrate animal species just as rare as
those listed in Table 6-1 which are either curreatly unknown to science or for

- which little or no basic range, distribution, habitat or population data are

aQq;lable. The occurrence of 82 species on this list must therefore be
regarded at the sawme time as a reflection of the biological richness of the
country and as an artifact of the (relatively) very limited basic systematics
vérk uhich has occurred in Zaire to date. )
A general breakdown of the number of listed species from Table 6-1 occurring
in each major habitat type in Zaire is provided in Table 6-2. The number of
threatened species found in different types of vegetation in Zaire increases
with ecosystem structure and .complexity, a phenomenon consistent generally
with overall globa. -‘ecies richﬁess patterns (?7): 8 apécies are found in
grasslands, 16 in savannas, 19 in woodlands and 39 in forests (over 50% of all
African birds listed by QN are forest species (31)). Freshwater wetland and
coastal/marine systems contain 9 and 14 species respectively, with the latter
category heavily weighted by marine mammals and sea turtles.
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-;ipeasons uhy specics 1listed on Table 6-1 are cleaaitjen as threateped or.

~ endangered vary considerably.

Habitat destruction.is the most conmonly cited
but many have population sizes and geographical rangea which are
naturally very small (e.g., Preuss'

cause,

red colobus monkey, lechwe), while others
occur in habitats which are of extremely limited distribution and/or are very
specialized (e.g., Blind fish of the caves of Mbanza-Ngungu), Many are of

commercial importance either for their ekins or shells (e.g., cheetah, 00ngo

for other products

chimpan:ee, although
offtake of wild populatione i8s believed to be zinizal (4)). Finally, most of'

. .the mammals, reptiles and eea turtles are taken commercially and/or

non—commercielly for consumption as food.

Endangered specles with particularly high visibility, i.e. the so-called
chariemntic megavertebrates” (97) and for which survival plans are being

,-developed in Zaire, include the gorilla, elephant and Northern white

rhinoceros. The latter is particularly vulnerable. extinct throughout it's

range except for a small area in Zaire,
130C animals in 1963, to 260 in 1976,

about 13-20 animals in 1983 (72).

poacbing had reduced 1t from about
to 100 in 1979, and to a population of

protection are corzidered essential in spite of recent births and the

elinination of poaching (56). As noted by Hutley (31), houever. eee "the

‘massive investment in conservation campaigns directed at thege species does L
more for the souls of donore and the egos of the elephant experts than it does;AJ
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Since 1984, IZQN, WWF, IUCN, UNESQ) and FZS e
have succeeded in protecting this population although continued monitoring and
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;;5;for biotic diveraity. uhich ‘48 centered on lesa excittng connunitiea.' It 10
_V?nonatheleaa true .that 'leaa-excitins -coanunities "™ genera;a £ar fewer funds
;a;than do efforts to save the charianatic negnvertebratea..it*ia also often.true
. .ihit éfforts to save the latter result in preservation qf the fornar, even’ if
-?;only 1nadvertant1y. by virtue of the existence of tha*fornar'in*areaa set . '
aside as elephant, rhino or gorilla reservegs In any case, a najor 1asue
"which should be addressed in this Tegpect by. the 60z, donor and NGO
comnunities is the rationsl prioritization of conservation alternativea on
scientific grounds.

6.2 PLANT SPECIES AND BIOTIC COMMUNITIES

No officially threatened or endangered plant species are currently
‘11:;94 by any source for Zaire. Hedeberg (29) noted in 1979 that it was too
aarib to establish a list of threatened Zairian plants because very little is
currently known about the distribution of plants in Zaire and because a number
T of vegetation types either await a first survey or need to be studied in
d'*greater dépth. There is, moreover, no good available technical information to
‘1fauggeat that this situation has changed appreciably in the interim. Examples
f;provided by Hedeberg of vegetation types requiring much greater study include
rocky slopes on the sides of high plateaus, high plateau peat bogs, pools, and
;_danbna (seasonally inundated savannas). Examples of vegetation types
" requiring better distributional data include copper/cobalt-associated
comnunities, high plateau steppe vegetation, riparian foreat and high
. termitaria. To these lists IUCN (36) has added the vegetation of the Itombwe
. Plateau and the Lomani-Lualaba areas as well as the Salonga NP and Maiko NP
areas. '

) Vegetation types listed by Hedeberg (29) as generally believed to be
- _ threatened include 1) the *Muhulu' or dry evergreen foreat, scattered _
: throughout aoutheantern er] eastern Zaire, uhich includea a number of apeciea }i
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'developnent of an effective nethod for establishing technically credible

~fouid- ‘howhére else (e-g.. Entandroggragga detbvoyi.“Crhtéroeiphon schnitzii
Grewia schnitzii); 2) somé’ types of—ripariagnfbregtsm 31.80:3 apeciés thnt
fappear to be palecendemics on the high plateadq anﬁ,pgx be threatened.by :
;chttlertaiaing activitiec (€egey- Ence alartod' éggg amd'3~-achnttzitﬁ;
and 4) some copper outcrops (29). About 100 conper-cobnlx ueposita totalling
. CAe 20 kn2, scattered throughout an area of about 20,000 km2 in Shaba, appear
tp be of pnrticulnr econoaic and biodiversity 1npqrtance. Supporting a very
distinct vegetation, ocne study found that 42 of 220 taxa found oa these
outcrops were endemic to them, with some occurring on only one outcrop, some -

occurring also on adjacent outcrops, and some apparently occurring on all of;
the outcrops (53).

6.3 OCONSERVATION PRIORITIES

While Zaire 1s an ‘enormous countzy with extremely low human

-population denaities throughout most of its area, and an extremely low overall
current deforestation rate, the best hope for ultimate conservatioa of the
- genetic regources that these and other rare species represent is through

effective establiahment. ‘conservation and management of a representative array

_of sufficiently large habitat types in which they naturally occur. The mext

steps for the GOZ and the Donor Community to take in development of an
——— T — e

efféctive in situ conservation program in Zaire ares 1) completion of a floral
and faunal survey of Zaire of sufficient scope and depth as to ensure that
basic data is acquired about the distribut;on and extent of plant and animal
comnunities, including rare comcwuities; 2) establishment of an

institutionalized gap analysis system to focus priorities on inclusion of non-
or underrepresented communities in the national protected area system; and 3)

priorities among conservation alternatives upon which limited funds can be
concentrated. It should be nqted'that these next steps in developing an

effective national in situ system are likely to be complicated by the fact of .
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trene heterogeneity an Zeire's biotie conminities. ‘On the one hand for L
: -oet mdisenqqg ;;ain forest species een probably be consewed tptoush";
. tfie "Eoi;'servation of i stab‘.l.e euux_ :a.tn forest areas (e.g.. Salonga NP); on, the’
b nther hand,” howevern th'are ere undoubtedly drier and/or mora heavily .inpaeted P
eomunity types dn- Zeire uhich. a8’ with cone comunit:len ueoeiated with .

Mediterranean climtee. exhibit high divereity aasocinted with a mosaic of

. aéral stages (either natural ‘or human-induced) and which can probably only be
effectively conserved by maintaining such 'unstable' conditions (60).
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“COMMON NAME

Hammals

1. Chectah*

2. cCameroon Clawleaa‘ohtor»; E  3; s

" ‘RARE, THREAPENED mnmcmm?-‘mn’ﬁaouorfm

~ TABLE 6-1 -

SPECIES OF ZAIRE

US/DOI  CITES U . GOz  HABITAT

B ff‘ Ao ~‘vf, . 1 Grassland, savanna, thln open
ST E o Lo woodland '
Small streams and:ndjacent
dense forest areas

3. N. Whlte‘ﬁhinoqpnos*;'fi B  li5}%,?nE;ﬁ¢' 1 . Grassland, open scrub savanna,

:5.~ L' Boest's Honkey ﬁo*Bi_‘ 7 o v ﬂ,”"T,*fHontane and prlnnry or nixed'

POV R

e

Honkey

7. Gorillav

8. Chimpanzeo5

9.1'Pygmy Chlmpanzee*

lb. Giant Sable AntQIOpet - . ',s“

ll. Red Lechwe? E
12, aAfrican - Elephant* fﬁ,céﬂ:'inf,;il.,wﬁi .
13, African Wild Dog* . B ‘};‘v SR

14. Pangolint* ;“

15, Leopard*

16. African Manatee -

4. Black Rh1“659i05* B p:_,l'.;,fﬁ B '~l'f§f¥‘Dry bush, thron scewb v

6.;'Preuas' Red colobus !

”’ woodland

‘e m ewy
1 wd

'v S
el

:v'torest
"ffngfﬂign‘to:eot

" Lowland and montane torost{f;
"~ bamboo forest P i

a.‘;'f;

Forest, woodland and oavanna

j'Rain nnd swamp foreet Epw

"*;Light woodland, mixed bueh, ii
ﬁsavanna - s BEERe?

fSwanps and wetlanda

';@f5§31Qha to'fotoot
'f@j@v;b;Tcrnsslando, savannas, woodlonoo‘

Sayannaa, woodlands and forests

2
2
R 1 V 4 Grassland to forest

o lf-j, Rlvers, estuaries and coastnl
' s lagoons B .
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--19¢-Right Hhale

~'20, . Humpback Hhale

21, Sei Whale ‘ - 'f: :§’ ‘ _ Marine
22, sperm Whale | R B Harine s

23, Black-striped Duiker  Dense forest &

24, Blue Duiker 't;porepta and woodlands

25, Yellow-backéd,bhikct*kﬁjf ' :*5" Foreets and woodlands

"Savannaa and woodlands :

T o

- 26, .Caracal

. 27. serval ~8avanna to toteat

':28. Roan Antelope* ~ Savannas and woodlanda ;

?_Savanna to dense ' 
woodland and light
forest

'29. Ardvark®

30. Allen's sﬁ;np pdhk9y~f Swanp forest
31, Black Hnngqbey RS High forest .

32. Dryas Guenon

’ - Bigh to:eat (?)},
.33, owl-faced Guenon® ‘ ﬁ8igh toroat s
34. salongo Guenon ‘;“inigh Eorcat (?)

35. Poa Red Cblobus* t‘ *ffnigh forest, galleries

35. Oustalet's nod Cblobua }s }‘ 81gh torest, galleries
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aputhotn Inpala e / ‘ NS e Savgnna to-wobdland
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'--- ~~~~~~~ :. . vtan .o . R L N ‘e

Leuel aartebaeat : ‘ ‘41 ffff ‘ : 'f"c f'.f8avanna,ulight-uoodlanc

- picptenatein'a aartebaeat f~i = -‘n, - bl aqsqnna to woodland
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70, Leatherback Td:tle | q~_fg;;;h§*.;‘.;
71, Hawksbill Turtle arin.

72, ‘Kénp's Ridley Trurtle
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74. Blind Pish of Hbanga-' ;Qi”“i af‘;
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COMMON NAME -~ US/DOI CITES

Invertebrates

75. Anax georgius i>45(No available data)

76. Anectothemis aglcalla fﬁ"f(uo available datz)

17. Cbhqbfﬁemls longistyla
18, Cornigomphus guineensis
79. Bnallagma camerounense

;(No'avallable data)

: Nojavallable data)

B0. Graphium aurivilliusi :Q_f(ﬁalayallable data)
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i:es
E-—b/DOI, CITES and IUCN species known from available literature or preparet's experience t¢

ur or to have occured in one or more national parks in Zaire. The black rhinocetos,
Jever, is believed to be extirpated from Zaire's park system. .

LDOI: E: Endangered; T: Threatwned.

tll' ‘1: Animals listed on Annex 1, i.e. threatened with immediete extinction and whioh
inot be imported or exported; 2: Animals listed on Annex 2, 1.4, apecies thteetened uith
ssible extinction if trade is not limited. :

ult d4
r. PSS
CN.A B. Endangered, i.e., taxa in danger of extinction and whose survival is unlikely if
cauaal factors continue operating; V: Vunerable, i.e., taxa believed likely to move into
; end&ngered category in the near future if the causal factors continue operating; R:
te, i.e., taxa with small world populations that are not at present endangered or
nerable, but are at risk; I: Indeterminate, i.e., taxa known to be endangered, vulnerable
[rare but where there is not enough information to say which of the three catergories is
ropriate; - K: Insufficiently known, i.e., taxa suspected but not definitely known to
long to any of the above categories due to lack of information; S: "of special concern.®

s:'fiz Animals listed on Annex 1, i.e., which are totally protected; 2: Animals listed on
1ex 2, i.e., which are partially protected, : L

icces: (10, 12, 50, 57, 64)
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Data from Table 6~1; includes only those species listed by UB/DOI, CITES and/or IUCN.
:' No available data. A single species may occur in more than one habitat type cat:egoty.
be: after class name (n) indicates total numbe: of species of that class.
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77,0 EX-SITU CONSERVATION

- m( S

.

-'Unfortmuly. ouch collect:lona are often dinantled or simply
.detetiorate after’ the apecial:lata vho built then up are no longer

~ active at the respective institutions...’ Although they are often
of very great value internationally, they may if they are not
actively utilized come to be viewed as a drain upon the limited
resources of the institution where they are housed. Even when
financial considerations are not limiting, it is difficult to
provide for such collections the meticulous and sustained care
that is essential for their survival without the attention of a
specialist who 1s deeply concerned with them.” i

-=Peter H. Raven | . ’ R

Ex-situ conservation has been described as an ancillary to rather than an
alternative to in-situ conservation, and as a: "high risk refuge of last

reaort (2). 'Ihis 18 considered by the preparer to currently apply to most 6_5

Afr:lca, :lncluding Zaire, and it 1s unlikely that ex-situ conservation

activities will play a mjor role in biological resource conservation in Zaire
in the near future.

Ex-situ activities currently existing in Zaire primarily include those
asgociated with botanical gardens, zoological parks, natural history museums,
herbaria, captive breeding facilities and seed banks, and are addressed below
under the genera_l headings of botanical activities and zoological activities.
The most important Zairian institution with respect to ex-situ conservation is
the 1JZBZ, created by Presideatial Ordinance in 1978 (65).

7-1
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_ IJZBZ includea three botanical conservation setvicee. The Botanical
Service deals with taxonomic research, ecological, phytosociological and

phenological floral studies, and herbarium maintenance. The Agronomic Service
deals with fruit, vegetable and other consumable plant culture, grafting, and -

- introduction and extension of economically important species in rural areas.
The Horticultural Service primarily deals with the culture, multiplication and

improvement of ornamentals through grafting (65).

There currently exist three botanical gardens in Zaire for which IJZBZ has
management responsibility. The Jardin Botanique de Kisantu in Bas-Zaire was
created in 1900 and since that time has amassed about 2500 opecies from sll
tropical regions of the world on the 220 ha site. Currently said to be
managed by a dynamic and conacientious team focussing on both touristic and
scientific goals, including multiplication of rare species, the facility

includes nurseries, a seed collection, an arboretum of about 200 species and a -

herbarium with about 5000 specimens. The Jardin Botanique de Mbandaka in
Equateur includes an area of about 370 ha with a herbarium and an arboretun of
‘fruit trees. Little information is available on this site, but it said to
maintain only a limited number of species. The Parc de la Revolution, created
in 1936 on 6 ha of land in Kinshasa, has about 300 species of plants for which
there 1s no current inventory. After several’ years of “lethargy, " activities
are said to have improved here since about 1986 and there have been recent
introductions of leguminous species and ornamental seeds (65).

There exist three other herbaria of note in Zaire. The most important is
located at Yangambi and contains 10@771 herb, 7953 vascular plant, 1399
flower, 1969 grain, 141 bark and 918 tree specimens representing 111 families
and 1454 species in 1983. Institut National de Recherche Agronomique (INERA)
also runs a herbarium at the University of Lovanium (now University of

. Kinshaga) which has 19,884 herb specimens representing 186 families, 1452 |

7-2
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Heerd And 4584, species, The third herbarium, established in 1958 1
kg;psggqg,\includea 8313 specinens, 5267 of which are from the Kinghasa area,
iéﬁ?é@%nt;us 140 famfliea, 806 genera and 1546 species in 1982 (6S5).
Egpshuiﬁbr arbotetuma 1in Zaire are found in Yangambi, Mioka, Mulungu, Kipoko
;Eﬁd;&vuosi. Ihe most 1nportant of these 1s at Yangambi, established in 1935,
-vhich includes 112 species of trees and serves for studies cn the evolution
:thd adaptation of seeds. SNR also established an arboretum in 1982 at thé
Kinsono Forest Center on the Bateke Plateau that is used for atudying tree

growth and yield and includes 73 species (65).

Plant seeds are collected in several locations in Zaire. Maize, rice, bean, =
soja, peanut and vigna seeds are laboratory tested in Kinshasa and are
provided to private individuals, firms and research institutions. The
International Board of Plant Genetic Resources (IBPGR) harvests certain
cultivated species for development of a seed collection, and forsees the
future collection of wild plants as well. The seat of IBFGR is in Burundi,
but there are four field stations in Zaire at Yangambi, Mvuosi, Mulungu and
Gandhjika; The Belgo-Zairoise Agristology Project maintains a climatized seed
collection facility which includes both Zairian and exotic species, and which
sells seeds. I1JZBZ also maintains a seed collection at its Kisantu and
‘Mbandaka facilities, primarily including those species collected at the
facilities for exchange with other botanical institutions and for
multiplication purposes (66). In addition, USAID in cooperation with the
Hinistry of Agriculture has developed or improved 22 varieties of maize,

manioc and legume seeds at stations in Shaba, Bandundu and Kasai-Orientsl
provinces. o

There exist in addition several projects dealing with seed production or seed‘
uultiplicationArelevant to biodiversity conservation. The Fruits et Legumes
Autochtones dans le Bas-Zaire Project, financed by UNFAO, concentrates on
domestication of fruits and legumes. Another project run by the Belgian NGO
FUCID in Kwango-Kwilu is also involved in domestication of selected species

7-3
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wf?ﬁfﬂfﬁﬁ'food value. One activity formérly undertaken by them was a
Bcreening of 42 species of mushrooms collected from 22 villages and the
markets of Kinehaaa for food value with an eye towards cultivation. Another

“‘63eaf'funded by UNICEF and run by the UK Biology Department is working on
£52;3‘¥mdauction of exotic food plants in gardéns in Kinshasa (66).

b

K&ﬁﬁﬁﬁeiiof-organizatione and projects ate,eiao involved in 1nportation and
5565&5&:1on of exotic tree species, especially including species of Acacia,
Eucalyptus, Cyperus, Pinus, teak and Terminalia, and a number of forage plants
are also propagated. These include both local and exotic species, including
Brachiaria ruziziensis, B. decumbens, Penisetum purpureum, Psophocarpus

scandeus, Hymenocardia ulmoides and a number of trees and shrubs of potential. ,ff!

forage use (66).

7.2 Z00LOGICAL ACTIVITIES

1JZBZ has three services related to ex-situ zoological
coneervetion. The Zoological Service is responsible for 1dentificetion,
systematics, nutrition and behavioral research on animals, the Veterinary
Service is responsible for health, hygiene and autopsies, and the
Docymentation Service is responsible for records (65).

Since 1986, a convention between I1ZCN and 1JZBZ has existed relative to thev‘
capture of wild animals for the repopulation of zoos. This program got under
#ay in 1988 with the capture of elephant and okapi stock in the national parke
snd lmprovemént of holding areas. A census of the number of animals in 2008
ln Zaire in 1986 gave a figure of 386, including 87 different species of which
L35S individuals were mammals, 141 were birds and 89 were reptiles (65).

o )
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:;Egn .noet important is the Parc President Mobutu on 17 ha near Kinshasa with
“gﬂﬁﬂtﬁmdlmla in 1986. . Created in 1971, 1JZBZ took over operation of the latter
£acility in 1978 and in 1981 a private company overtook active management and

__opened the park to the public in 1983, Since 1987 the park has been under the
effective managenent of DAFECN. Breeding successes here have incuded lion,
civet, jackal, mongoose and some species of primates and ungulates, but
eignifieant difficulties have occurred with breeding of chimpanzees, baboons,
parrots, snakes and crocodiles. The facility includes a botanical garden
largely run to supply food for the animals, and future plans for the park
include an artiaanal fish-rearing operation, creation of an arboratum, and

. -creation of & natural history museum including taxidermy and tanning

~ capabilities (65).

; Captive breeding activities with wild animals are extremely limited in Zaire
outside of the Parc President Mobutu. There has been some limited
experimentation with breeding of the Gambian rat, however, by the Department
of Biology at the University of Kinshasa (UK); this species 1s interesting
because of 1t's naturally high fecundity, primarily vegetarian diet and small
size requiring minimal infrastructure in the rural milieu. Elephants have
been captured for breeding purposes to a very limited extent in the Garamba NP
in the_ifif_fsg_!ggrs, and for the purpose of attempted dongggigggign: There
are also a number of fisheries projects in Zaire which address artisanal,
semi~industrial and industrial fishery mapagement activities. Located
throughout the country and supported by a joint USAID/Peace Corps effort,
these activities appear to be concentrated in the Bandundu and Bas-Zaire
regions and on species of Tilapia, Clarias and Ophrocephalus (65).

There are few zoological collections in Zaire, but perhape the best known are .
those at the Univerity of Kinshasa's Department of Natural Sciences which

-5 -
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1ﬁc1ude mammal, rept:ile, fiah and butt;erfly co1 lections (65).

- No spern banks _g_ se exist in Zaire for e:lther wild or domestic animals. The,_’-f’ilb_;’
only sperm stocks known to be commonly uaed are for artificial 1nsemination of st
livestock, especially in the Kamina, Tanganyika, Boma and Bunia regions and at; :

the Domaine Presidentiel de la N'Sele (DAIPN). These spera stocks are

primarily European and Canadian in origin and are used for insemination of

African races of livestock, but they do not constitute a collection (65)'._‘\




" 8,0 DISTRIBUTION OP DEVELOPMENT PROJECTS IN THEIR REGIONAL CONTEXTS

'Por evety conplex problem there 1e a ainple ansuer and it
18’ urons. ' '

1988 evaluation by the Groupe d'Etudes et d'Aasistance en Gestion des
Affaires (GEAFA) of development projecte in Zaire provided information on 35
agricultnral. 4 mining and 2 barrage projects in Zaire's Priority Investment
Program (PIP) funded by 22 different donors and/or the PIP Executive Council
(EC)(21). These 41 projects included only those found in the available PIP
data base, however, and only those considered by GEAFA to have an impact on
the environment. Since the data available on projects in the Zaire PIP data
base are not all-inclusive, & number and perhaps.a significant number of donmor
projects are not included in the GEAFA evaluation. Only one of USAID's five
road vehabilitation projects, for example, are known to have been included in
this data base. The GEAPA evaluation provided sufficient information,
however, to allow the preparer to break down these 41 projects into 154
individual components by region (Table 8-1). A general discussion of the

distribution of these specific project components by region, along with basic ff
relevant regional statistics, is found in Sct. 8.1 and a discussion of GOZ and??

donor environmental regulations is found in Sct. 8. 2.



8.1.1 ?i'ag-"z"hﬁ iR

The Bas-Zaire Region includes 2.6% of the total land area of
Zaire, 1.0% of its forests, 4.0% of its woodlanda, 5.6% of 1ts savannas, and
100% of its mangroves (Table 8-2). About 1.5% of Baa-Zairg.is or will be in
the national protected area system, including ome ptopoaéd national park
(Hoanda NP) and one MAB Biosphere Reserve (Luki), and in addition there occut
in ptinciple 26 forest reserves in the region (Table 5-1). ‘

Because of its proximity to Kinshaaaygnd §he;gléfqtéd non-urban populétion}i.;g?5
_density found there (33.8/km2 in 1984) vs. Zaire as a whole (12.7/km2), the

natural vegetation of the region has undergone considetably greater
nodification than is found in most parts of Zaire. In the Bas-Fleuve
Subregion of Bas-Zaire, overexploitation of the Mayumbe forests, growth of

traditional agriculture and agro-industrial development, and fuelwood cutting

have all been associusted with reduction of the primary Terminalia superba

forests to relict fragments and replacement of those forests with cropland,
fallow land and secondary foreat dominated by the Marantaceae (21, 72).
Deforestation as a result of burning and cutting for fuel wood in the
Cataracts Subregion of Bas-Zaire, and leaching, erosion and laterization of
soils in certain valleys there, are also said to be significant problena |
(21).

There are 22 major project activitiea occutring in Baa-Zaite, mostly ‘
concentrated in the Bas-Fleuve and Cataracts subregions. These projecta are’
heavily weighted towards agricultural development (14 projects). although*'
there exists 1 capital developament, 2 transport infrastructure and 5.
niscellzueous projects (Table 8-1)(20).




. 8.1.2 Bandundu

Iho Bandundu Region contains 12.62 of the total land area’ of
 Zaire, 14.3% of its forests, 9.1% of its uoodlands and 14.1% of its savanna
(Table 8-2), With about 12.4% of the national population in 1984, Bandundu .
had a non-urban population density (11.8/km2) very close to the national norm '
(12.7/kn2). About 1.8% of the region is in the national park system (15% of .
Salonga NP) and in principle there are 1 forest reserve and 4 hunting teaerveo}f{
in Bandundu (Table 5-1). o

Principal economic activities in the northern forests of the Mai-Ndombe and
Kwilu subregions include industrial and artisanal forest exploitation and A
traditional slash and burn and agro-industrial activities. Deforestation and

-depletion of forest resources, as well as a reduction in agricultural land
potentials have been said to occur, especially in the Kwilu Subregion (21).

In savanna formations, loss of wood biomass due to slash and burn agriculture
and exploitation of wood for fuelwood and charcoal production are said to
exist, especially in the Kwango and Kwilu subregions where a number of
agricultural and pastoral activities are occutring. Agricultural use of the
Kalahari sands characteristic of the region, especially on hilly lands, 1s
said to have resulted in erosion and leaching of minerals and organic matter
and pasture lands are said to be degraded in some areas due to the effects of
fire, woodcutting and overgrazing (21). .

There are 21 najor development project components occurring in Bandundu (Table =
8-1); theae ‘are heavily weighted towards agricultural development (15 ' .
projects) although there are 1 road naintenance and 5 miscellaneous projects P
(20). D |




| 8.1.3 .Bguateur

- : - Tha Equateur Region contains 17.22 of the total land area of

- Zaire, 29.2% of its forests, 4.9% of ite woodland and 2.0% of its savanna

(Table 8-2). With about 11.52 of the national population in 1984. Equateur
had a non-urban population density (8.1/km2) substantially below the national
norm (12.7/km2). About 8.7% of the regioh is in or is proposed for inclusion
in the national park system (Mondjo NP and 752 of the Salonga NP) and in

addition there are 3 forest reserves and 6 hunting reserves in Equateur (Table 5”;

5-1). Artisanal and industrial agriculture are said to have resulted in some
deforestation and adverse soil impacts especially in the Gemena, Bumba,
Businga and Libenge zones of the region.

There are 13 major development project components occuring in Equateur (Table
8-1), including 10 agricultural, 2 road maintenance and 1 barrage construction
activity (20). The larger agricultural projects are said to be located in the
north and south Ubangui subregions of Equateur (21).

8.;.4‘ Haut-Zalire

fbe Haut-Zaire Region cbnédins”ZI.Szkof the total iaﬁd Area :
of Zaire, 26.7% of its forests, 18.5% of its woodlands, and 10.8% of its
savannas (Table 8-2)., With about 14.2% of the national population in 1984,
Haut-Zaire had a non-urban population density of 7.8/km2 vs. a national norm
of 12,7/km2. About 4.5% of the region is or will be in the national park and
biosphere reserve system (100% of the Garamba NP, the proposed Okapi NF, the
Yanganbi Flora Reserve, about 10% of the Mailko NP and about 5% of the Virunga
NP), and there also occur in principle 1 nature reserve, 2C forest reeervea_xJ'“u
and 10 hunting reserves in Haut-Zaire (Table 5-1). L

e




. ﬁgsc of Ehe‘!oteate of[thiafregibn“aré aaid to be little affected by
.dé6§1§§éhﬁc, although increased deforestation i1s said to have resulted from
artisanal and modern agricultural and forestry exploitation in the Haut-Uele
and Tshopo subregions. In the savanna reglons, where there is a relatively
high population density and high agropastoral potential, prevailing problems -
are said to include deforestation, other loss of wood biomass, soil
iaterization, soil erosion, general soil degradation, fire, and social
conflicts betweeen herders and farmers (21).

There are 18 major development project éomponents occurring in Haut-Zaire
(Table 8-1), including 15 agricultural, 1 mining, 1 road maintenance and 1
livestock activity (20). The largest agricultural and livestock projects are

. said to be concentrated in the savanna subregions of Haut-Zaire, especially
the Ituri Subregion (20).

ﬂvfhihe Kivu Region contains 10.9% of the total land area of
Zaire, 15.2% of its forests, 7.3% of its woodlands, 4.0% of its savannas and
4.8% of its papyrds svanps (Table 8-2). With about 17.5% of the natiomal
population in 1984, Kivu had a non-urban population density (19.5/km2) well in
excess of the national norm (12.7/km2). About 7.9% of Kivu is in the national
park syptem'(looz of Kahuzi-Biaga NP, 95% of Virunga NP and 90% of Maiko NP)
and there occur in principle 11 hunting reserves in the region (Table 5-1).
This region has excellent potertial for both agricultural and pastoral land
uses, but 1t also contains the greatest topographical relief and some of the
most important biological resources found in Zaire. Loss of trees inm the
mountains and overgrazing of pasture are said to have resulted in coasiderable
soil erosion in the Masial and Uwvira zones, and intensive deforestation for
agricultural and fuelwood purposes is said to have reached a point in some »
&reas where the population has been cutting 1nto forest reserves designed for ‘&4




.,

2 he conservation of ‘g8oils particularly vulnerable to erosion (20, 60). Other ;_;ﬁ
'biological problena citad include 'savanization,' leaching and general '
degradation of pasture soila, and land use conflicts (21).

-There are 16 najor devalopnant project components in Kivu, includins 12 ;
agricultural, 2 road naintenance, 1 liveatock and 1l fisheries activity (Iabl
8-1)(20). L o

é:i}o ~Kasai;dticntale;5

The Kasai-Otientale Region containa 7 11 of the tota1 1and
_"area of Zaire, 6.1X of its foresta, 9.4% of ite woodlands, and 6.5% of its
savannas (Table 8-2). Hith,aboutVB.lz of the national population in 1984, it
had a non-urban population denaity (11.8/kn2) slightly less than the national
norm (12.7/km2). None of this region occurs within the national park or
bioaphere reserve system, but there exist in principle 15 forest reserves in
Kasai-Orientale (Table 5-1).

There are 17 major development project‘conponenta here (Tabie 871),'inc1uding-
13 agricultural, 2 road maintenance,kl fisherles and a rural water supply.
activity, as well as an industrial dfamond production operation in the region
of Mbuji-Mayi (20). Most of the agricultural projects are located in the
Tghilenga and Kabinda subregions, where prevailing enviroumental problems are
said to include deforestation of gallery and secondary forest via slash and
burn agriculture, and reduction of woody biomass in woodlands as a result of
bush fires, agriculture and exploitation for fuelwood and charcoal (21).

':\;()7/
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 The Kasai—Occidentale Rogion contains 6 72 of the total land
area of Zaire, 6.6% of its forests, 8. 0% of its Hoodlande and 4.5% of 1ts
_savannas (Table 8-2). With a 1984 population of about 7.7% of the national
total, it had a non-urban population density (12.8/km2) higher than any other
region in Zaire except for Bas-Zaire. About 2.3% of the region 18 in the i»"

national'park system (10% of Salonga NP) and in principle there also 6¢¢ur 21 ,

forest reserves and 1 hunting reserve here (Table 5~1). There are only 11 .
wajor development project components in the region, however, all of which uith
the exception of 3 road maintenance and 1 fisheries project are related to

agriculture (Table 8-1). The largest of these are said to occur in the Lulda'; : f

area, a regilon characterized by relatively high deforcstation and fire
e e, @ ————— s S—— 54548 ey i aer oo,

incidence in the savannas and woodlands as a result of agricultural and
P aapa R

A . . e

hunting activitites (20).

8 1.8 Shaba

P Ihe Shaba Region contains 21 22 of the total land area of
Zaire, 0.8% of 1ts foreets, 38 8% of its woodlands, and 52.3% of its savannas
in addition to’ 95 2% of it's papyrus swamps (Table 8-2). With a 1984

population of about 13.1% of the national total, it had a non-urban population

density (6.3/km2) lower than any other region in Zaire. About 3.9% of the
region is in the national park or biosphere reserve system (Upemba and

Kundelungu NPs) and about 31 forest reserves and 22 hunting reserves exist
here in principle (Table 5-1). Deforestation problems have been cited in

Shaba as a result of both agricultural and fuelwood cutting, especially in the ‘

Kipushi, Lubumbashi, Likasi and Kolwezi areas (21). Soil erosion,

laterization and related problems have also been cited as problems in regionsh‘?

where development projects are taking place, and pollution problems have beenxu

cited in the area of mining activities (21).
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" “Jhere. are 27 major development project components in Shaba, including 20

' hériéhiiuiai, 3 road maintenance, 3 mining and 1 fisheries activity (Tab1e3f~'°
""8<1). The agricultural projects and major road activities occur in the ,
Tanganyika, Haut-Lomami, Lualaba and Haut-Shaba/Kolwezi subregions of Shaba 77:
(21). The Shaba region ranked second nationally in direct adverse impact from
development projects, first in indirect beneficial 1mpact, and fitat in 1mpact
on population redistribution (Table 8-3). s

8.2 HOST COUNTRY AND DONOR ENVIRONMENTAL REGULATIONS

8.2.1 Government of Zaire

While there exists no systematic and 1nst1tutionaiiiedf -
project environmental review system or related legislation in Zaire,‘the:e‘étef
several legal instruments relative to activities having an impact on the R
environment. The most important of these is probably GOZ Ordinance 75-231
(1975) which charges DAFECN with promoting and coordinating activities
relative to the environment including, in urban areas, providing advice on all
industrial or other projects likely to improve or degrade the quality of life
and, in rural areas, to create and manage nature reserves, capture stations,

and water aqd forest ecosystems.

Other legal instruments include 1) Ordinance 41-88 (1953) relative to
dangerous, dnhealthy or noxious establishments; 2) Ordinance 69-041 (1969). |
relative to the conservation of nature, establishment of nature reserves, and .
establishment of the IZCN; 3) Law 82-002 (1982) developing hunting :
regulations; 4) the Decree of 21 April 1937 as emended regarding hunting and :
fishing; and 5) Ordinance-Law 85-211 (1985) establishing the FRCF. In |
addition, DAFECN and UNESCO are currently developing a Plan of Action for the
Management of Human Eatablishiments with the goals of 1) establishing an E
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ienvironneﬂtally-related data bank; 2) establishing an envivonmental code; and

fi;3) deVeloping a plen‘fot the protection and continued monitoring of major
. ecosystems to be operated through the Teledetection Technical Division (TTD)

of the Presidential Studies Service (PSS), university laboratories and similar
1nnt1tutiona. (The EC has, parenthetically, entered into an agreement with
UNESCO for pilot projects which are integrated with and complement ecological
research, training, and demonstration activities in tropical forest areas.)
Legislation project has also been prepared by UNDP under the auspices of the
Department of Environmeut, but is limited to water, air, noise, industrial
nuisance and waste management problems, and other select activities affecting '

urban areas.

While there exists no systemstic, institutionalized system of project
environmental review per se in Zaire, individual institutions and
organizations have the opportunity and/or responsibility to provide
eavironmental input to the project development process. The 'lead agency' in
this process is essentially DAFECN, which has a permanent representative on '(_
the multi-departuental Commission on Investments (COI) under the Department of.
Plan. The COI, which also has the authority to employ the services of
individual technical specialists to consult on environmental and related
mattefs, theoretically controls such review by virtue of their authority to
examine projects within the territory for conformity with respect to their
management and coordination and to issue ‘exploitation permite.'

8.2.2 Multilateral Donors

Multilateral denors with the most active proérana involving
projects having an impact on the enviromment include the African Development
Bank (AFDB), IBRD, Fonds Européen de Développement (FED), UNDP, UNFAO and
UNICEF (20).
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'iqviroqdédfii review. There are, however, three full time professional
- environmental and/or ecological staff members and among their principle roles

'j“lh.ﬁhe responsibility to review projects for environmental impact. The AfDB

e qlio;;y the process of developing an institutionalized review system which
it expects to have in place by 1990.

The World Bank has a longstanding p61;¢jufélatéd‘to environmental review of
its international assistance activities, and projeét environmental review has

| %een institutionalized into the Bank's project cycle. In addition, the Bankf”';"‘

promulgated in 1985 a major new policy regarding ‘wildlands' or natural land
and water areas in a state virtually unmodified by human activity. This
policy is desigued generally to avoid eliminating wildlands, and is currently

1mp1emenfed through a series of six policy elements. The first policy element ‘

states that the Bank normally declines to finance projects involving

conversion of wildlands of special concern; the second relates to wildlands

other than those of special concern; the third concerns deviation from the
policy; and the fourth applies where development of wildlands is justified as
in the cnse where less valuable wildland conversion is preferable tc more
valusble wildland conversion. The fifth element applies where significant
conversion (i.e., more than 100 km2) is explicitly justified, and involves
mandatory compensation by inclusion of a wildland management éomponent in the
project which usually finances directly the preservation of an area similar in
gize and ecoiogical characteristics to that Eonverted. In general, four types

of development projects need compensatory wildland management components under

the Bank's fifth policy element, i.e., agriculture and livestock projects,

transportation projects, hydroelectric proj;EEE_;;a industrial projects. The

Bank's sixth policy element concerns projects in which conversion of wildlande
is not contemplated. The Bank's 1list of wildlands of “special concern” does
not include any areas in Zaire, but areas considered applicable to the

wildlands policy are not restricted to that list and Bank staff are said to é"f}f?
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i consult with government agencies with jutisdiction ovet wildland management
?Sduring the project cycle (22). PR ‘ g
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" UNDP is the most importsnt financing 1nbtrdieitidf the UN and often uses othé: 4

fﬁk institutions, including UNFAO, UNICEF and UNDIO, as executing agenciés.
While none of these organizations are known to have a gystematic project
environmenal review system, all are involved to some extent in specific,
environtentally-related projects (20).

UNDP plays an important role in ensuring the envirommental acceptability of UN

projects by providing institutional and technical assistance for the
development of studies, and by providing funds to improve projects proposed by
the EC. In addition, it directly supports natural resource projects such as
"‘rural resource planning in the Bandundu Reglon and the Programme d'Etude des
Ressources Terrestres par Satellite (ERTS). UNFAO typically undertakes
project environmental review incidentally at the design, mid-point and
end-of-project stages, although such review per se is not an institutionalized

_process. Nonetheless, UNFAO is involved ;Izﬁ“development of a tropical forest
\;;EI;E—;ian, legislative projects related to the protection of nature and the
enviromment, and a number of biological issues related to agriculture in
Zaire. These latter include the absence of a national soil conservation
gervice; amelioration of soil 6;;b1ems; the absence of cultural meaans for

environmental protection; limited use of fertilizers and the consequent
shortening of fallow periods in some areas; and overgrazing, overcropping and
fire impacts. UNDIO is currently said to be in the process of developing a
system for following the impact of its projects in the developing world along
with the EEC and other organizations. Currently involved in Zaire with an
industrial planning activity, UNDIO has restricted its analyses to the
macroeconomic effects of industrialization. UNICEF currently has no know
system for systematically evaluating environmental impacts, but most of its

activities in Zaire are restricted to furnishing goods and logistical aupport j?ff

to the rural hydrological sector (20).

it



B _ The activities of tha ?onda Europeean de Developpement (FBD) in Zaire ara
concentrated on the agricultural and rural development sectors in the Kivu.
. Kinshasa, Bas-Zaire and Bandundu regions. At the point where requests for
financing are submitted, the FED is said to typically require inclusion ofv
- environmental impact review in the scope of feasibility studies. Where |
prevention or mitigation 1s advised, the FED has included sub-project

activities in final project designs, e.g., reforestation on the Bateke Platean;vf?

including replanting of palm and Eucalyptus plantations.- The FED .also
participates in the plan of action for tropical forests (20).

[

8.2.3 Bilateral Donors

Bilateral donors with the moat active ptograna involvins

I
-1

projects having an impact on the environnant include Belgiun, Canada, China. BN

France, Great Britain, Italy, Japan, West Germany and the U.S, (20)., In
general, bilateral development.projects presented to the EC are analyzed by |
different commissions according to individual cooperative accords and
conventions, taking account of priorities established by the EC. The EC ia
therefore the main institution responsible for project initiation (20).

Belgian bilateral assistance is said to be characterized by a major concern
for preservation of the environment as evidenced by foci on reduction of
shifting agriculture, reforestation and remote aenaing and by direct support .

to the IZCN. Canadian aasiatance is characterized by al systematic
~——" e s _.__.__._———-
environmental teview activitiea 1nc1ud1ng 1) analyaia of project impacts for
P e S ———

eligible criteria at the conﬁiggion level; 2) mitigation of adverse impact
through reforestation or the adoption of 'environmental preservation
techniques;' 3) support to the Department of Plan (DOP) through SPIAF, the

Appul aux Gestions Forestiéres (AGF), CATEB and FRCF; and &) participation in B

the Plan of Action for the protection of tropical forests (20).
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bfrrendh assistance follows the same regulations as other EEC countriea, but 1n '
k:edaition to corrective actions taken on the ground Prance has provided | ‘
"-gubstantial assistance to the Bureau d'Etudes d'Amenagement et d'Urbanismec
'(BEAU). Italy finances a number of projects, including energy, road
rehabilitation and water quality projects, which have an impact on the
environment but are said to undergo little or no environmental review. Most
Italian agricultural activities, however, are said to be relatively sound
environmentally by virtue of their impact on reducing bush fires, their use of
1ive anti-erosion techniques and their incorporation of reforestation
activities. Italy is also said to have undertaken a pre-feasibiity study of
the possibility of draining about 102 of the water volume of the Zaire Basin
into Lake Chad, and has forseen the need for a feasiblity study regarding
control of adverse enviroomental impacts which could result from that action
(20).

Bilateral assistance from Great Britain is oriented primarily towarde road
infrastructure, the transport sector and education, and consists primariy 0£
material support without intervention in the management of projzcts or
project-specific environmental review. Japan assistance, primarily econoamic |
and social in nature, also does not undergo environmental raview but the
Japanese at the same time fund an ecological, limnologicel and
ichthyobiological project for the Lake Tanganylka region and furnish waste
managenent equipment for the city of Kinshasa. The West Germun project
development'process 18 said to have incorporated an envircamental review form
for projects for the last two years, indicating thc level of impact projects
are expected to have on the environment, and a negative impact determinmation
18 said to involve the possibility of elimination of the project from further
consideration. West German assistance also includes a project for protection
of mountain gorillas in the Kahuzi-Biega NP. No information 1s curreatly

" available on Chinese environmental review activities (20). '
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"Mrc;(;.uirements of the National Enviromnental Poli.cy Act as thoy affect AID
programs. Under this system of environmental review, projects &re examined
for likely adverse environmental impact during the project design stage and,

.Where sucb likely adverse impacts are identified as ‘*significant', monitoring
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9.0 MAJOR ISSUES IN BIOLOGICAL DIVERSITY AND FOREST CONSERVATION

"It seems that public opinion quite rapidly reflecte expert

opinion when the latter is confidently held and expreaaed with
convincing argument. On the other hand, confusion, ignorance. and
apathy among the laity typically reflect incomplete and diaaonant
signala from the specialiata.

- —-Alan Randall

There are four najor iaauea related to conservation and management - of'
tropical foreata and biodiveraity in Zaire, in addition to a number of ';“ﬂ§
ancillary iaauea aa diacuaaed ‘below. - ) b

9.1 PROTECTED AREA REPRESENTATION

A principal igsue in any analysis of conservation biology is :hé‘f*
adequacy of the representation of important biotic communities in a givenyff
protected area system. This question, different from the adequacy of . i
managment of that system, is for all practical purposes impossible to ctedibly??i
answer for Zaire at the current time due to the near absence of solid
quantitative information on even the most basic questions of extent and
distribution of vegetational communities and species (36). While it appeara L
that most major vegetation (11) and biotic commuaity (34) types are dl_
represented in Zaire's national park system, it 18 imposaible to estimate from?j»
&available information whether the extent of typea included are adequate fot
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their ultimate conservation. A basic system to evaluate the extent to which
the national park system adequately includes representative yegetational and
biotic community types in Zaire is a top priority. Given funding limitations,
an appropriate technology approach to dealing with this issue would be the
institutionalization of a systematic gap analysis system (5) under either Izan
or ERTS or, preferably, through a cooperative effort of the two institutions.
While this is considered here as a top priority, it should be noted that a
great deal of diversity is found associated with communities too restricted,
narrow or patchy in distribution to be easily addressed by such an approach
(31).

9.2 PROTECTED AREA MANAGEMENT

Management of protected areas, a secb@d principle issue in any

analysis of conservation biology, is a major, pervasive and £ mental

weakness in Zaire although mitigated to some extent, particularly insofar as

vegetational conmunities are concerned, by very low to low population

densities and pressures in immediate proximity to most national parks. It
appears clear that EEEES_SEEE,“ot and will not have in the near future EEF
economic and trained human resource capacity to systematically manage the
existing park system 80 as to_provide fp; full protection of its resources,
232&\}988 protect a aignifican;if_;;iééégd syatem. (Because of the vast
remaining expanses of forest in Zaire, and the very limited rate of drawdown
of those forests, diluting very limited resources for protection of newly or

re- established forest reserves under any new legislative mandate would appear

to be at the significant expense of protection of exiasting protected areas,
especially the national parks. Eatablishment of such a legislative mandate
and inclusion of forest reserves iato the system is therefore not considered
e e e

by the preparer of this decument to be a major priority at this time.) A
/\______\-,-—-—L__—-—”—__\ ———————
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phenomenon comon to most of the developing and indeed developed world » this
eaaentially leaves two active alternatives for exploration. i.e., :lncrensed ¥

" donor and/or NGO assistance, and improved private sector participation.
e e e T N e ———

48 discussed in Sct. 2.2, 9 donors and at least :39 NGOs are directly involved
in national park or other protected area conservation and management in
Zaire. While many of these activities appear to be focussed on protection of
the "charismatic megavertebrate” fauna, a significant number deal with broader
issues related to the protected area system. Nonetheless, the focus of _(_i_gngr
and NGO funding could be much improved by creating a COZ/donor/NGO
ming councilu_;o, among other responsibilities, adviee on
_ priorities for protectionzmiversity in Zaire and attempt to influence
' the GOZ, donors and NGOs in their selection of activities to fund. \Mn;:'l_(:_r.:_

priorities in this respect are 1) a national vegetation and biotic community
e —— ———

survey based initially on satellite imagery analysis, which establishes ? . W\—t\ﬂo
quantitatively confirmable statistics on the distribution and areal extent of
resources; 2) basic research on the composition, structure and function of
these systems; and 3) establishment of an institutionalized gap analysis
system to assess the adequacy of inclusion of such vigetational and biotic
communitities in the national park systen.

A second area where donors especially could be effective, given limited C-Clu(_,#

available funds, is in education and improveament of the overall level of
e S

technical qualification among Zairian parWo;me/l. UNES CO and_'YM-"‘W\g'
mtably active in this respect. USAID should consider Canl
increased emphasis on consevating training through its regional support to
{ Mweka Wildiife College and/or through use of HRDA and/or local currently funds .; :
N :

A third area, both low cost and high profile and of very substantial potential
efficacy, even 1f slow and long term in producing results, is through o WWN\C
conservation education. This 18 an area particularly appropriate for NGO l &g

involvement. Activities proven successful elsewhere have included radio and

9-3
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“television bpqté on conservation, profiling partiCuiar parks, specieéwofvg
locafibns; publication of conservation books and booklets for schoolb; |
" publication and distribution of posters to schools, hospitals and other
institutions; and sponsorship of contests, public awareness campaigus and

special events.

A fourth and relatively new approach with great potential is 'debt for "I:Lgi;zf‘
conservation swaps', wherein debt 1s bought by a third party from banking
i;;;i;;:i;;;_;;\zi;count and traded to a host country government for

agreements to set aside, protect and/or otherwise conserve paticular areas.

" This 18 an interesting potential approach for Zaire, but does little to ,

address the issues of limited resources available to manage what is already in

the protected area system. If a method could be devised wherein this would

actually generate new funds the potential would be greater, but in the absence ]‘

of this the original funds would appear to be better spent in Zaire through o
direct application to existing protected area management problems.

The setond major option for acquiring the resources required to improve
nanagement of the NP system in Zaire 1s through improved private sector B uode
involvement. Certain parks in this respect are clearly more suitable than Seotes

[ P —

others for targetting, although some novel ideas have been suggested in other

countries for very remote and inaccessible parks (e.g., trade of logging

rights in proximity to a park for park infrastructure construction, materials,

or other non-monetary resources; direct targetting of offtake taxes in such

areas to park management). Indeed, such support is already occurring to some
extent in Zaire, i.e., provision of significant funds to the soon to be -
established Okapi NP by TabaZaire, presumably in part because of the very high?if
profile of that organizations' Okapi brand cigarettes. '

One particularly interesting potential in this respect would be a8 package =
operation involving 1) passage of current legialation protecting specific R
hunting reserves ia proximity to specific NPs; 2) development of concessionalgVT
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arrangementa requiring private individuala or corporationa to manage those '
reserves in ezchange for exclusive rights to construct and operate hunting and
tourist lodges; and 3) development of exclusive contracts in the associated
NPs for operation and management of infrastructure and tourist facilities. A
very high priority area in this respect is the Upemba/Kundelungu NP system in
Shaba, with outstanding potential but some limitations (25). There 1s a
recent history of this approach in Zaire (e.g., in Shaba) and considerable
recent interest has been expressed for development of established tours by
hotel chains operating in, e.g., Kinshasa and Lubumbashi. While African
tourism development can be both an expensive and risky economic undertaking
anywhere, certain NP regions in Zaire have truly world class poteantial

. (wildlife, scenery, history) and given a proper incentive system the privaté

sector could probably be induced to (re~) consider alternative development “ er

scenarios and concessional arrangements.

9.3 FUELHOOD CONSUMPTION AND THE URBAN HALO EFFECT = @

An”eétimated 764898 9£ ailrenergy needs in Zaire are met by fuelwood. -
although wood production for fuel varies considerably (ca. 73-98%) from region
to region (36, 54). The balance consists of petroleum and hydroelectricity,
vhich nonetheless dominate as energy sources for the industrial and transport
sectors (36). Moat recent concern about the effects of biomass offtake for
fuelwood has concentrated on the increasing 'urban halo' of deforestation
vhich typically develops around African urban areas. Such halos develop
because of the high concentration of population and the economics of fuelwood
transport, and they are most noticed because they represent areas of
substantial offtake in relation to pre-impact conditions, because they are
highly visible, and because virtually all urban dwellers are affected by

fuelwood costs in one way or another.




'Ddta on the halo effect in Zaire are summarized in Table 9-1, and indicate

that under worst case conditions the total halo effect around the largest

urban centers in Zaire has affected about 12 of the country. Based on these

data it is also probable that the total halo effect for all urban centers in -
Zaire is probably less than 2X of the country. This represents a minimal .
impact from both the national and global mass deforestation perspectives, buﬁ fﬂfﬁg
it 1s important to both 1) look more closely ar. future trends in halo '.‘,
deforestation and the factors which may affect those trends, and 2) to éasgdg9%;;;;
the distribution of urbaa halo deforestation impact in relation to the B Vo :
distribution of 1mportant forest and biological resources. =

In the first instance it is instructive to examine the case of deforestatioh
around Lubumbashi which, while probably unique, also contains a number of
elements common te the evolution of most urban areas which affect halo
fuelwood offtake. In about 1900, the one square gecgraphical degree around
Lubumbashi consisted of 92% "forest” and woodland. Deforestation commenced
noticeably about 1910 with copper exploitation, the creation of the towns of
Lubumbashi and Kipushi, construction of a railroad, wuodfueling of steam
engines, creation of farms and rural centers around the towns, and the
appearance on the market of wood fuels such as charcoal. While general
increases in use of electricity and coal and in use of diesel fuel by trains
has reduced fuelwood consumption over and above what it would otherwise have
been in the interim, electricity has brought little reduction in medium and
small scale industries and the homes (54). Rather the urban population has
continued to grow as has with it the mass demand for fuelwood, at about
6.5%/yr in 1981 (85); as of 1983, Lubumbashi consumed 2800 sacks of charcoal,
550 m3 of firewood, and over 100 m3 of wood for construction and other
purposes daily (53). The impact on various vegetaticn types as of 1984 had
been uneven, however: about 97.9% of dense riparian forest, 60.5% of
woodland, 60.5% of tree and shrub savanna, 17.6Z of open forest and 15.4% of
dense dry evergreen forest had been affected. In totkl, 21.6% of the woodland
and forest of the square degree (ca. 212,162 ha) had been affected by urban
fuelwcod demand (54). )




Most forseeable trends here. however, suggest that deforeetation ratea in thisibi
geographical square degree should ultimately slow down ever current ‘ 'h
conditions. These include 1) a general slowdown in 1mmigration to the town.V‘
2) increases in wages of the working masses, with a change in urban _
lifestyles, clearly encouraging used of petrol, natural gas and-electrieity§~-

3) some improvement in charcoal production techniques; 4) declining per ‘ ‘
capita consumption through improvement of domestic burners and conversion of :
industrial equipment; and 5) reforestation programs (54). All of these

trends, with the exception of slowing immigration to the cities, appear to be
occurring to greater or lesser degrees not just in the urban areas of Zaire

" hut throughout most of the African continent. Any project or activity which
addresses, supports and encourages these trends, either directly or Fa
indirectly, can therefore be expected to contribute to a decline in urban halo
deforestation rates in relation to prevailing conditions. B

The distribution of impact in relation to areas of particularlj important
biological resources, 1s difficult to assess because of the very high level of
impact curreantly prevailing around urban areas and a lack of knowledge about

the resources occurring there prior to impact. Three areas of particular

future concern, however, appear to be 1) deforestation around Lubumbashi as it
may affect the Muhulu and certain of the copper-cobalt vegetational

asgociations with very high endemicity; 2) deforestation around Kisangani in
general given its location in direct proximity to the eastern Zaire Basin
refuglum; and 3) deforestation around Bukavu, Goma and other population

centers in and near the diverse and relatively densely populated montane -
systems of eastern Zaire. Another ancillary issue which should be looked atvf
is the effect of deforestation in the Kinshasa region on surface and PR
groundwater hydrology, particularly as it may affect important cave habitatqffﬁif

for rare, threatened or endangered fish species in Bas-Zaire.
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: \\(,\'



. j;hffj‘i‘ﬁ’5l'” e
9.4 nmnmm?mn mmrmnnu;7 ¢+|nem~\:t B g
' UNFAO and UNEP estimated in 1981 that about 1650 kmz of ttue forest
anpually during the period 1967-1980, 81.8% of which was
dte” or shifting agriculture (cited in (36)). The
-nsidered here to probably be accurate to within an order
of magnitude, and the latter estimate to pragzgly b;_;;curate to within 10% of
—EE;-E;;Z—EIEure based on the preparer's experience with sources of

deforestation impact in other African forest areas.

in Zaire were cut
attributable to

former estimate is

As of the time of this writing, however, inadequate qun;itative data bésed_&n;
purely objective methodologies (e.g., aerialkph¢tog:§phy; satellite imagery) o
existed to reliably estimate either 1) the past'areaiiéxtent~0f'forest cover
in Zaire at any point in time; 2) the areal eitent of forest cover in Zaire

at the current time; 3) the current areal extent of land use in forest areas
(1.e., traditional agriculture, industrial agr;culture, urbanism, non-urban
industrial operations, roads, non-selective cut logging operations); or 4)
deforestation rates for any period 6£ time in either areal extent or perceant
drawdown. In the absence of such data, quantitative estimates are necessarily
subjéct to considerable question. Indeed, estimates of deforestation rates
have a tendency to far exceed actual values based on objective methodologies
(25). Given such circumstance, it 1s useful to calcylate an estimsated maximum
or worst-case scenario to define the upper limits of credible deforestation
estimates and to evaluate changiné trends in the status of Zaire with respect
to the rest of the world in terms of forest extent and drawdown.

Pre-1900 forest cover in Zaire is taken in this analysis to equal the “forest?f
category of vegetational cover from Table 3-4, plus 100X of vegetation Type 32
of Devred (11) which is the only one of 6 vegetation types (Iypes 27-32) -
defined on the basis of human impact and found to an extent greater thanm 100
ko2 in Zaire. Pre-1900 forest cover in Zaire is therefore estimated and '
assumed to be equivalent to-1,243,590 km2 or 53% of the country.

9582 :‘
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The estimated level of forest cover under a worst-case scenario was e

_ — y
established by subtracting from this figure the following:

1) 100X of the areal extent of Devred's (ll) vegetation Type 32 (21,200 T
km2; Table 3—3). assumed to have been totally converted to savanna,

2) A vorst-case (100% deforestation) urban halo value from published
references for urban areas originally under forest cover. i.e., Kinshasa and
Kisangani (15,708 km2; Table 9-1); R R | ‘

3) Two times the urban halo value<ofL2)dabove to account for urban“ﬁaia'-**
deforestation around all other urban areas originally under forest cover in
Zaire but for which no published date exist (31,416 km2) ;

4) The worst—case areal extent of traditional agriculture occurring in
forest areas, derived assuming that a total of 2,146,712 forest farms existing
1n 1985 (Table 4-3) in addition to Devred's (11) vegetation Type 32 and
assuming a worst-case average of 1.0 ha/forest farm (Table 4-1) (21,467 km2).
(Using these figures, and adjusting the value for total 1981 traditional crop
hectarage from Table 4-1 to 1985 at a rate of +2.0%/yr to account for rural
population growth, would give a figure for total hectarage under non-forest |
traditional cropping of 2,559,703 ha or an average farm size in non-forest
areas of 1.4 ha vs. an estinated'mean of 1.5-2.5 ha in Table 4-1); ‘

5) Fallow land resulting from traditional agriculture which has not yet
regenerated to forest, assuming sn equivalent area in fallow to that actively
cropped per rural forest farm: (l ha). and 7 years to regenerate sufficient tree
cover to preclude the continned existence of a grass stratum (21,467 km2);

6) 100X of all industrial agriculture cccurring in Zaire. using the figure;;
for total commercial crop hectarage for 1981 (Table 6-1) and adjusting thst”“‘?
value to 1985 at a rate of +2.02/yr (5380 km2); ' k




7) 1.0% of the total forest area to account for direct road construction
impacts, assuming comparability with a known figure for eastern Liberia (23)
and estimated figures for portions of the ‘Anazon Basin (89) (12,435 km2). R

8) 1.0% of the total forest area to account for direct 1ndustrial 1mpact
outside of urban halo areas (12,435 km2); and Co

9) 1.0% of the total forest area to account for nonreelective‘cut:logging
areas that will not regenerate to forest (12,435 km2). 3 ;kgxggan-.* Gaaity

All of the above items are considered eignificantly high 1n the Zairian f’\>
context, with the possible exception of Items 4 and 5. S '

‘ g,
The abo lculations give a worst-case deforestation value as of 1985 of 2.4 %

153,843 kmz_oz~£3‘fivge£g£estation over pre-4mp5ZZ—:;Egzgzaast”EZ;ZIZIEE" 5Z7knﬂ
worst-caee foreat cover, therefore, based on a pre-impact cover of 1,243,590

km2, 15 1,089,747 km2 or equiveleat to 46.5Z of the country. This figure is
comparable to but 2.8-9.0% higher than published figures in Table 4-1 of
1,000,000-1,059,750 km2,

According to these calculations, traditional agriculture (Iteos 1,'4 aoo S)f'."
had accounted for 41.6% of all deforestation and had affected an area _ :
equivalent to about 5.1%2 of the estimated forest remaining as of 1985. To put
this traditional agricultural impact figure into perspective, it has been
estimated that natural (i.e., treefall and limbfall) gaps in elfin forest in
Costa Rica affect about 1.1% of the forest area per year (90), that about 52

of terra firma forest in Costa Rica may be in gap phase at any one time (46),
and that 4-6Z of any Amazon forest will be studded by canopy openings due to
treefall (89). Assuming that the above calculations are approximately correct
and that the areal extent of forest affected by natural treefall is
approximately the same in Amuszonian and Congo Basin forests, traditional
agriculture in Zaire would therefore have only caused about the same amount of
deforestation as of 1985 as that occurring under natural conditions. R
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" The only available published deforestation rates for Zaire are 0.16%/yr (36)
and "0.2%/yr (99)", based on "UNFAO, UNECE and/or UNEP" data. If one takes
the estimated worst-case deforestation figure calculated above (12.4%),
assumes that deforestation began in 1900, and assumes an equivalent rate of
drawdown 1900-1985, this would give a mean 1900-1985 deforestation rate of
0.15%/yr. If one assumes, more appropriately, that deforestation rates have
~Increased s alowly but exponentially since 1900 and takes the base year 1950 as
a statisticafomedaan, this would give a 1985 deforeatation rate qf,ﬂ~3§l[1£:

Calculation of an estimated worst-case rate scenario gives a 1985 U)‘ ectaco
deforestation rate of’g*39§£!f’baaed on the following assumptions: i come
. ' -7
1) Reduction due to the total urban halo effect assuming 30 years f;:ﬁ“*’vv\ r;gu
urban halo areas to reestablish useable biomass equivalent to natural ,/’/
conditions in the absence of offtake, i.e., a "maintenance offtake” of 1570.8 W

km2/yr, plus 10X halo accretion, plus 5.32% due to the current u;ban
population growth rate (1669 km2/yr); :

2) A reduction due to traditional agticultural conversion of 1. 0 ha/7
years (life of plot before fallow) per farm plus 1.3% or the eatimated net f";{’
rural population growth rate (Table 4-1) (3589 km2/z§ H

3) A reduction due to industrial agriculture of 2% of existing commercial
agriculture (43 km2/yx) ; :

4) A reduction of 1.0X/yr each of existing impact due to road
construction, non-urban industrial expansion and non-selective cut logg:lng
(total 372 ka/zg ; and

5) An addition due to an estimated 45% of land deforested due to

traditional agricultural production and logging which returns as. fallow to
forest cover each 7 years (49) (238 kmzlxg . Rt e :

911"
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To put this range of deforestation rate figures (0.15-0.50%/yr) into
perspective, the global tropical deforestation rate is currently estimated

from data presented in (49) at 0.63%/yr and 625&: deforestation rates in
———— e ————— e me—
Africa have been quantitatively estimated as follows:

LOCATION , CRATE mmmcz
Liberia (1800-1979/82): T aanlye (23),;5?"
Ghana (1800-1980): ©w62%/yr (23)
Madagascar (1977): N 1.50%/yr (87
Sierra Leone (1800-1980):  2.30%/yr (23
Ghana (1977): e  2.31X/yr (87
Cdte d'Ivoire (All except SW, 1956-66) 2,582/yr (23,%
Ethiopla (1977): = . - ' '_js.ooz/yr BRI
Cote d'Ivoire (1977): - a4zl @D

Published data and data estimated here tend to subatantially confirm the
qualitative concluaion that Zaire has one of the lowest: prevailing ‘
deforestation rates found anywhere in the world (62), and that it will
therefore probably'contain a significantly increasing percentage'of the

world's tropical forests in the years to come. It has been argued that this

in and of 1tself is a major reason why Zaire is justifiably at and should
remain among the world's tcp priority countries in terms of tropical forest
and biodiversity conservation and management. It has also been argued
however, that both the limited impact to date in Zaire and the prevailing
trends in population size, distribution and resource depletion suggest the
existence of a long to very long lead time prior to the developement of a

critical overall tropical forest and biodiversity situation in the country. .-
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_Lubumbashi -

TABLE 9-1

‘55*5 ~(1980)

SUMMARY OF AVAILABLE DATA ON THE URBAN DEFORESTATION HALO EPPECT IN ZAIRE

Halo Area Firewood Volume charcoal Sacks

(km2) ’ (Mm3 /yr) (1000°'s/yr)

7854 | 1.2 | n.d.

Population
(ref. year)

2,000,000
(1979)

425,000 707 . . nde . na.

G Tese ~ na.

s

534,000
(1980)

" TOTAL (Worst Case): 21,049 KmZ of 0.9% of Zaire

"All data from (S4).
n.d. = mo data.




10.0 RECOMMENDATIONS AND PROPOSED ACTIONS

"Ac:ioh should be taken where it could have the best effect,
not on.lost causes--an all too common failing of conservation
efforts based on sentiment rather than science.”

~Brian J. Huntley

10.1 ACTIONS NECESSARY 10 ACHIEVE CONSERVATION AND SUSTAINABLE
MANAGEMENT OF TROPICAL FORESTS AND B IOLOGICAL DIVERSITY
IN ZAIRE

Immediately pressing current constraints to effective conservationij

and management of tropical forests and biodiversity in Zaire are 1) lack of
sufficient basic technical information on which to objectively and
scientifically base establishment of conservation priorities; 2) lack of
economic resources to protect those conservation areas already established
within the national reserve system; and 3) inasufficient well-trained technical
and managerial personnel in principal GOZ institutions. In the short to mid
term, limited available funds and human resources should focus on the national

park system and management of specific assoclated hunting regserves. More

specific recommendations for the GOZ, donor and NGO organizations in the near ;;_«

future are prioritized here as follows:

1) Establishment of a donor coordination committee to. evaluate conservation"f

intervention alternatives, identify and mobilize resourcea for conservation

activities, and advise on ways to effectively focus limited numan and economicS

resources in the conservation sector..

.2



 reserves;

2) Baaic national vegetational mapping from aatellit Vinagery and/or aerialfi
photography, and eatabliahnent of quantitatively confirmable atatiatica on’ the'}

extent and diatribution of biotic comnunitiea,

3) Establishment of an institutionalized system for identifying gaps in the

representation of significant biotic community types in the national protected

area system and for sharpening conservation priorities;

4) A study of the practicality of increasing the role of the private
commercial sector in managemeant of aelect national parka and hunting

5) Basic vegetational and biotic ayntem inventory work and reaearch o thefi

composition of these communitiea, T,>

6) Development of more preczée}fﬁfbgﬁgpiaq,an,tﬁétcaaae:&acion;ae;;ii;iean.

of NGOs and PVOs;

7) Generation of apecific legialation related to the fornal protection of
specific hunting reaerves, and legislative guidelinea ermitting management -
and use of- such reserves by the private aector, and o

8) Erpandedipublic»consetvatinn edncation.

W



10.2 EXTENT TO WHICH ACTIONS PROPOSED FOR SUPPORT BY THE AGENCY
MEET THE NEEDS IDENTIFIED TO ACHIEVE OONSERVATION OF
BIOLOGICAL RESOURCES

The curreat USAID/Zaire development sssistance portfolio is as with
all major conors tightly focussed both sectorally and regionally. Sectorally
the programs are focussed upon private sector development, agricultural
production, restoration of tramsportation infrastructure, and preventive
health and population services primarily directed at child survival. The
geographical foci include the Shaba and Bandundu regions, although health and
some other project activities are scattered throughout Zaire. .

USAID/Zaire aver the last five years has allocated sectorally its development
resources as follows (92):

USAID ASSISTNACE LEVELS IN MILLIONS OF DOLLARSe

GENERAL SECTOR FY 84 FY 85 . FY 86 FY 87 FY 88
Commodity Imports

for Private Sector 25.0 30.0 27.8 26.8 13.0
Agticulture 4.8 1003 805 12,7 8.6
Transportation 6.1 1.9 . 14.2 11.1 9.5
Health and Population 4.9 13.4 11.8 8.5 9.2
Misc. (Education, PV0's ‘

Disaster R-elief’ etc.) -~ 1.7 . Y. ’ 1.1 1.6 6.5

Total %25 ST 534 §0.7 6.8

The effects of this program on tropicailfbfests and biodiversity conservation
and management are therefore primarily indirect. Nonetheless, USAID also has
limited activities directly contributing to such resource conservation and
management, including 1) regional bureau support to Mweka Wildlife College in
Tanzania; 2) regional bureau support for natural resource management
activities in sub-Sgharan Africa; 3) limited project support of anti-poaching
operations in the Upemba NP; and 4) local-currency and regional support for
assegsment of basic issues related to tropical forest and biodiversity
conservation and management in Zaire.



While it is unrealistic to expect donors to dilute the focus of their programs |
given current economic realities and staffing constraints, there exist 7
potential low gostllow managuent-intensive activities which could ultimatel#l—'

: A"i*i'
ﬁ_w\ ‘b 7
have significant positive impact on biological resource conservation in 46n0m’°0°
’Egizf; These include provision of funds to 1) prepare a compreheansive

assessment of the role of NGOs and PVOs involved with conservation-related
activities in Zaire, using existing available data supplemented as necessary;
2) establish a donor coordination committee to carry out the functions
described 1in Sct. 10.1; 3) fund specific NGO activities in conservation
education; 4) fund a study of the practicality of imcreasing the role of the
;ixivate commercial sector in management of NPs and hunting reserves; and 5)
training of Zairois technical gpecialists at Mweka Wildlife College in
Tanzania and/or in Cameroon, and/or at other regional consevation-related
institutions. With additional USAID/staff all of these activities could be
conducted both within the existing sectoral and géographical focl of the
USAID/Zaire prbgram and within USAID/Zaires existing project portfolio.

. AssesS — Aol a{wos/ /\l(rO-S
oz d:m,or coord G
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