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PREFACE

In November 1987 the Government of Belize informed the Food
and Agriculcure Organization (FAO) of its interest 1in having a
study of the country's forest sector carried out under the
Tropical Forestry Action Plan (TFAP), and invited  the United
Kingdom Overseas Development Administration (ODA) to lead the
donor input into the exercise. Following a visit to Belize in
February by the team leader nominated by the ODA, terms of
reference were agreed upon for a sector study; which was to be
carried out with the assistance of consultants provided by ODA,
the Canadian International Developzent Agency (CIDA), the United
States Agency for International Development ("SAID), and FAO.

The terms of reference (Appendix 1) reflect the particular
characteristics of the forest sector in Belize, and the
priorities the Government of the country place on the
developmental contributions that might result from action in the
sector. As one of the mos. heavily forested and lightly
populated countries, most importance attaches to forest
industries and conservation of forest cover. In contrast to most
other tropical countries, supplies of wood fuels are not a
significant problem.

The field work for this study was carried out in Belize
during the period 2 May to 17 June, by a team made up of the
following:

.E.M. Arnold (ODA}, team leader, 2 to 31 May

.B. Armitage (CIDA), land use, 2 to 31 May

.L. Bender (USAID), forest industries, 18 May to c. 10 June
.V.L. Brokaw. (USAID), conservation, 18 May to 7 June

Hilmi (FAO), institutions, 14 to 27 May

.R. Palmer (ODA)}, forest management, 2 May to 18 June

.L. Pringle (CIDA), forest economics, 2 May to 1 June
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Working with Forest Department staff, the first part of the
period was devoted to field visits to all parts of the country,
and the remainder of the time to development of the team's
preliminary analysis of the situation, in consultation with a
wide range of government and non-government authorities (Appendix
2).

Reports were prepared by each of the subject matter
specialists in the team during July and August. These were
reviewed at a meeting held in September at the Oxford Forestry
Institute, and attended by all tean members and the Acting Chief
Forest Officer. At that meeting it was agreed that further work
was needed to try and assemble more information aboit the fo.est
resource, This was carried out by Forest Department staff and Mr
J.R. Palmer during December 1988 and January 1989.
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The present report has been prepared by the team on the
basis of the information assembled through these field visits and
meetings, and the subsequent analysis of the resulting data. The
report is now being submitted to the Government as a discussion
draft for review.

The team wishes to express its gratitude to the many people
and organisations in Belize who contributed to its work. In
particular we wish to thank Mr H. Flowers, the Chief Forest
Officer, and Mr 0. Rosado, the Principal Forest Officer, and
their colleagues in the Forest Department, for their unstinted
help and guidance at all times.

We would also like to thank the British High Cowmission, in
particular Miss J. Martlew, Third Secretary (Aid), for the
extellent arrangements anud support services provided; and the
British defense services for providing a helicopter flight over
parts of the country which could not have been inspected
adequately from the g-ound.

The study was organised by GDA through the Oxford Forestry
Institute, and thanks are due to the staff at that Institute for
the data processing, cartographic and other work they carried out
in the course of the preparation of the report.
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EXECUTIVE SUMMARY

Present situation

General

Belize is an unusually heavily forested country. Although
there was extensive Mayan agriculture up to a millennium ago,
widespread selective logging for the past 300 years, and more
recently a spread of shifting and settled agricultur=, the
greater part of the land area is still under forest. Moreover,
most of the forest remains ecologically intact.

Over most of the country's history, the {urest sector has
been the mainstay of the economy. Mahogany and logwood were
Belize's major exports until the turn of this century. Logging
continued to maintain a dominant position in the economy for some
time, with rapidly increased production of mahogany and other
hardwocds. Timber production pcaked in 1952, and subsequently
declined quite rapidly until very recently. By the latter part
of the 1950's, agricultural <rops exceeded forest products in
value of output, and by the 1960's sugar had gained the lead in

commodity export values. Recently, citrus and banana exports
have been growing in importance, as have garments and fish
exports (Appendix 3C). The Government is seeking to diversify

the ecoromy, and has identified forest based industries and
tourism o©s two priority areas.

Currz2nt population is estimated at 176,000. Approximately
half the population lives in the 7 largest urban centres, while
the disperced rural population makes up little more than 5% of
the total. In 1986, per capita GDP (Table 2.2) was equivalent to
US$1,560. GDP. net growth from 1980 to 1986 averaged 1.7X%
annually, somewhat less than the net population increase of 2.0%.

The forest estate

Though 93% of the area of the country is classified as
"forest land", this is best viewed as an indication of the
potential in the absence of human influence. The most recent
estimetes of original vegetation cover include 74% of closed
broadleaved f{forest and 5% of open pine forest. The actual extent
of forest cover at present is unclear.

Because of early privatisation of the more accessible and
richer areas of the country, the permanent forest estate is
largely restricted to the less accessible and higher lands, plus
the southern coastal plain and swamps. The area of reserved
forests _ totals 2,545 square miles ({659,200 ha) or 30Z of the
land area. The greater part of the 2,531 square miles (655,700
ha) of other Crown (National) Lands and the 3,241 square miles
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(839,700 ha) of privately owned land is also forested (Table
3.8).

About a fifth of the reserved forest area is regarded as
protection forest, intended for the maintenance of environmental
stability, although no areas are specifically designated for
management for this purpose. In 1987, the Forest Reserves

accounted for 39% of total log output, and private lands for 48%
(Table 3.18).

The transfer of land from forest to agricultural uses heas
been accelerating. The transfers are mainly on Private and
National Land, but in recent years several thousands of
acres/hectares have also been transferred out of Forest Reserves.
There are indications that some recent agricultural expansion has
taken place on low productivity sites where it may be
unsustainable, such 2s sitrus developments on the problem Puletan
soils of the south-central plsins where a number of past crop
development projects have failed. A sound legal framework exists
for the allocation of land to the most appropriate use, but in
practice land allocation is at present conducted in a largely ad
hoc, piecemeal manner. :

Production and trade

Output of forest products (Appendix 5) was initially
predominantly in the form of 1logs for export; this declined
rapidly from about 1950 and by 1970 had practically ceased.
Production of mahogany and pine sawnwood expanded until the mid-
1950s, and output of the other hardwoods as a group has continued
to grow errP.ically until the present.

The country's 46 sawmills (Appendix 17) are mostly vintage
band mills or old portable circular mills. Some 75X of the
country's lumber production comes from only 5 or 6 mills. Two
veneer mills are under construction.

As late as 1967, forest products still accounted for nearly
10X of the export trade value. In 1987, the export velue of
forest products was in excess of BZ$ 5 million (Table 3.1),
almost 3% of total export value. By the mid-1960s, a larger
proportion of production was suppiring the home market; and in
value terms domestic consumption is now more than twice as large
as exports. Over the past decade, the sector has accounted for
1.7-3.3% of GDP (Table 3.2).

In 1980 and 1981 imported sawnwood of all species (Table
3.17) actually exceeded sawnwood exports, by over 50%.
Subsequently, imports have been substantially reduced, largely by
the with-holding of government import permits.



A

A heavy dependence on mahogany and pine is still evident;
the two species, plus cedar, accounting for 58% of sawnwood
production in 1986-87. However, depletion of these commercial
timbers has certainly occurred. In the broadleaved forest, the
repeated combing for only mahogary and cedar has reduced the
populations of large trees of these species. Their share of the
harvest has fallen from 92X in 1928-29 (2.5 million cu ft) to 20
to 30 % in recent years {350,000 cu ft annually in 1983-87).
Pine output fell from a peak in 1952 of 4.0 milliorn ft (69% of
the total) to 76,000 ft in 1980, but has increased again from
this level subsequencly.

Though it cannot yet be documented quantitatively, there is
good reason to believe that even present levels of mahogany and
pine production cannot be supplied indefinitely, at least under
present management and harvesting systems. The limited amount of
information about the forest areas in private hands, which with
unreserved land in 1987 accounted for 77% of mahogany production
(table 3.10), strongly indicates that these are essentially being
mined for their remaining stock of commercial species. The pine
resource, in contrast, is wmainly in reserved forest areas, but
are declining on the Southern Coastal Plain because of burning
and transfer of land to agricultural use; elsewhere the main
stands are immature and of poorer quality.

Conservation

Belize 1is fortunate to have an environment in good
condition, containing a range of intact ecological systems. The
low density of selective logging, and the almost total lack of
other forms of exploitation, have left much of the country in a
natural state. Wildlife species and ecosystems endangered . r
extinct elsewhere in Central America are fairly common in Belize.

The importance and value of conseiving biological diversity
and environmental integrity ure appreciated in Belize. Laws for
the establishment of conservation reserves and for protection of
wildlife and other aspects of the environmental resource have
been enacted, and a modest system of 11 completely protected
areas has already been established.

There is a direct connection between the current healthy
state of the envirorment and the country's important tourism
industry. In 1987, 55,000 tourists visited Belize. An
increasing number of natural history tourists are attracted to
the fcorested interior.

Institutional framework
Responsibility for most aspects of forestry and conservation

rests with the Ministry of Agriculture, Forestry and Fisheries,
and within that with the Forest Department. The Forest
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Department has temporarily del=zgacted responsibility fcr the
management of protectcd areas to the Belize Audubon Society.

The Forest Department in Belize has considerably fewer
personnel, at all levels, in relation to the size of the forest
estate under management and in use, than is normally accepted as
being necessary. 1In addition, there is no formal training schemne
for forestry staff in the country.

Following a report in 1959 on the country's economy, which
reconmended & major reduction in investment in forestry, the
Forest Department has had little in the way of capital inputs.
As a consequence, little has been done to replenish the depletion
of the forest capital brought about by upwards of 300 years of
continuous logging of the prime commercial species. Even the
limited area of plantations established earlier has bheen
neglected. In recent years, the recurrent expenditure
allocations for the Forest Department (BZ$1,996,377 in 1988/89)
have also shown a downward trend; while actual recurrent
expenditures have been below these budgeted levels, in compliance
with government instructions (Table 3.4).

Development strategy

The forests of Belize are clearly of immense importance to
the country. Directly and indirectly they are critical to the
nation's continuing economic and environmental prosperity. The
government seeks to develop two dimensions of the forest sector
in particular: forest industries and conservation.

A realistic strategy for further development of the forest
sector must be based on the recognition of a number of salient
facts:

1) Over a large part of the forest area timber production
‘needs to be excluded or limited in favour of environmental
outputs. Yet other areas will have to be transferred to
agricultural .use.

2) Output from the diminishing resource of mahogany and
other sought ufter timbers needs to be directed to those
outlets which maximise the value added to the Belize
economy; and not dissipated as at present in low value
applications.

3) The bulk of the of the available resource is in
secondary hardwoods; which though technically usable are
presently not widely accepted either on domestic or export
markets.

4y The timber production potential of the forest reflects
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the long periods of continuous or repcated exploitation, If
Belize is to continue to be able to draw upon this impcrtant
resource it will be necessary to invest 1in measures to
maintain and rabuild its productive potential.

5) The sector needs to be managed to yield improved
returns; including increased public revenues. :

6) The Forest Department needs to be substantially
strengthened if it is to successfully undertake the range of
tasks assigned to it.

Alternative development scenarioc for the forestry sector to
the year 2000 are suggested, corresponding to two assumptions of
GDP growth - 3% and 6% (see page viii). Domestic consumption is
somewhat arbitrarily assumed to be 10 and 12 million board feet
(23,600 and 28,300 m3) respectively, which implies growth rates
at roughly half that of GDP. For each general growth scenario,
two policy alternatives for the forest sector are considered.
The first assumes a continuation of past forest policies and
trends in supply, domestic use patterns and exports. The second
assumes a more aggrescsive forest policy and programme, as well as
addit;onal government suppovted incentives for industrial
development.

Under the trend assumption, domestic use of mahogany and
cedar increases while exports decrease correspondingly. Other
hardwood consumption grows only modestly, while pine consumption
increases considerably. The very valuable hardwoods continue to
be exported in relatively sma'l quantities, and some expansion of
export of other hardwoods in the form of veneer will occur.
Jmports of manufactured wood and paper products will increase.

Under the aggressive forest policy alternative, other
hardwood species are promoted for local use, while mahogany/cedar
consumption declines modestly. The amount available for more
‘highly processed exports increases; thus export value increases
substantially. Domestic requirements are 3increasingly met by
supplies of "other hardwoods" and smaller dimension pine
processed by more appropriate equipment. This alternative
foresres the replacement of much of the imported plywood with a
domescic product. some very high valued logs will continue to be
exported.

Policy measures

Economic policy

To move activities within the forest sector in the
directions’ outlined in the above strategy, economic policies and
policy tools need to be deployed which encourage increases in
value added and export earnings, and replacement of iuported
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manufactures of wood with domestic products. The main policy
tools fo* doing so are royalties and other public forest changes,
control prices and trade barriers.

The present royalty structure has a number of weaknesses,
notably the following: (1) the lack of any differential
reflecting relative ease of logging and transport to the mill;
(2) the ack of adequate differential between species to retlect
selling price differences; {(3) the opportunity for the logger

to maximize unit volume profits by "creaming" stands; (4) the
lack of a deliberate policy to use royalties as a management tool
to discourage/encourage cutting of particular species. An in-

depth review is recommended, which inter alia should consider the
following tentative proposals:

1) Major licenses offered for sale be allocated a nminimum
purchase price.

2) The royelty for cedar and mahogany be substantially
increased.
Development Alternatives for the Forest Sector
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3) Royalties on wmost "other hardwoods"” chould not be increased
under present conditions.

4) Royalties on private lands should be abolished as such and
replaced by a special fee for scaling timber to be cut.

The present system of control pricing is not effective, and
if entirced 1is 1likely to discourage future production, The
prevention of lumber imports appears only to worsen the situation
by further distorting price anomalies and l.miting possible
supplies of conifers which might provide a short-term solution to
supply problems, until domestic pine production can be
appropriately 1increased. A structure is needed which will
encourage greater returns from the high valued primary and luxury
hardwoods, allow & temporary supply relief for conifers and
promcte fuller use of secondary hardwoods. It 1is therefore
recommended that, either price controls on lumber be abolished
or, if it 1is politically necessary to maintain them, control
prices fcr all species be increased to encourage overall
production, aud those on mahogany and cedar be very substantially
increased to discourage local demand. ’

It is recommended that prohibiting or restricting either
exports or imports be limited to very special and carefully
examined cases, e.:., possibly retaining all ziricote production
for the use of domestic craftsmen. Protection for potential
industry is already provided for but consideration should be
given to additional, but temporary, tariff protection for
potential establishment of plywood production for the domestic
market, as well as some manufacture of paper products based on
imported paper stocks. It is proposed that other existing
incentives for encouraging industrial establishment be
maintained.

Land Use Policy

In view of some recent agricultural developments on soils of
doubtful suitability, and the question of the appropriate
balance within the forest sector between the area of Reserved
Foresit and forests in other land ownership categories, there
appear to be good grounds for an objective review of the forest
estate, and overall 1land use. It is recommernded that the
Government should formulate an overall land use policy and plan,
nsing existing land capability information extended as and when
necessary, and taking into account the needs of environmental
conservation, to define land use zones. The mechanism
recommended to coordinate and supervise such measures is an
Inter-Departmental Forest Land Allocation Committee, acting upon:
the technical work, including analyses, of a professional Task
Force.

While these provisions are being made, it is recommended that



there should be a temporary moratorium on changes 1in the
permanent forest estate boundarics. Subsecquently, proposals for
transfer of land out cof Reserved Forests for agricultural use
should be justified by the protagonist as to scientific
appropriateness, economic feasibility and sustainability, and the

cultural methods to be used. The Land Allocation. Committee
should be satisfied that no alternative land suitable for che
proposed development is available. Cases of illegal settlement

of Reserved Forest by encroachment should not be settled by
excising the land and granting lease or title to it (this would
need to be accompanied by expeditious settlement of those seceking
land).

Forest Management

The goal of wmanagement of the Forest Reserves should be to
sustain, or enhance, the proportion of preferred species, and to
achieve a nore efficient use of the available utilizable
resource. Since there is substantial ecological diversity in the
Belize forests it follows that no single management or

utilization model will suit all circumstances. The Forest
Department needs to consider each area in turn, as to its present
state and mist appropriate management regime. In most cases,

changes in management will be gradual because substantial areas
of the permanent forest estate have been given out under 5 and
10 year long-term forest licenses in 1986 and 1987.

There is a considerable base of information from past
inventories on which to plan management, but the data needs to be
reprocessed as each area is brought under active management. It
is worth emphasizing that inventories show that the broadleaved
Porest Reserves are still recovering from the 1961 hurricane
damage.

The current polyecyclic management system is entirely
inappropriate for- Belizean forests. Observational evidence
indicates that the majority of the commercial species are rather
intolerant of shade, after the seedling stage, and not well
represented through the diameter classes. This is to be
expected, where Mayan agriculture, hurricanes, and to a minor
extent, past logging have combined to favour tree species which
are relatively light-demanding and fast-growing, factors
conducive to simple monocyclic management systems. The pines are
an extreme case of this pioneer-type ecological tendency.

It is recommended that a monocyclic system be progressively
introduced, accompanied by more intensive logging. Under the
traditional system the forest remains stocked with technically
acceptable species and the reduction in basal area is too small
to justify silvicultural measures in favour of the few primary
species which have been logged. Loggers should be required to
work systematically through the forest by demarcated blocks, and
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exploitation should be as heavy as possible, consistent with
maintaining site productivity. A post-logging inspection should
carry enforceable penalties for such transgressions as damage to
regeneration.

Management needs to be incorporated in formal working plans.
All existing working plans were nullified by the 1961 hurricane,
though subsequent draf: plans do exist for 4 Forest Reserves.
Given the inventory and growth data which exist for the Mountain
Pine Ridge, it would be appropriate to start the preparation and
implementation of more suitable working plans there.

It is recommended that more detailed standard conditions for
the issue of permits and licenses be prepared, giving the Forest
Department the necessary powers to direct the use of the resource
in a sustainable manner. A revision of forest legislation would
be desirable, and should separate those aspects which require
Ministerial decisions into the Ordinance and those which can be
decided by the Chief Forest Officer into the Forest Rules.
Present fees and penalties seem to have little rational basis,
while a differentiation into a forest land management fee and a
royalty on natural products is long overdue. The various permits
and licenses are mestly too vague to inforwm concession holders of
their obligaticns or tu secure a prosecution for forest offenses.

The quality and quantity of research to support management
needs to be improved. The absence of yield plots or experiments
in the broadleaved forest is the largest gap in the researchH
programue., For the Mountain Pine Ridge, the gaps in growth data
need to be identified, formal trials should be established for
spacing and thinning, and prescribed burning trials should be
reactivated. Yield plot data for pine from the Southern Coastal
Plain should also be analysed. Plantations should be a low
priority for the Forest Department, given the potential for
enhancing production more efficiently from the existing resou-ce;
but selected trials could be appropriate to provi.. an
information base for possible future commercial plantations on
land cleared for agriculture. The introductio:. and adaptation of
agroforestry systems is recommended, and a research initiative
should be promoted by the Forest Department. '

Forest Industries

The pctential for expansion of forest industry lies mainly
in making better use of the limited supplies of mahogany and
other prime species, and channelling them into those outlets
which will generate the greatest value added and return on
investment, and in introducing greater volumes of secondary
hardwood, timbers into local usage and export markets. Market
surveys indicate that the latter must be viewed in terms of
finished and semi-finished products. Within the logging and
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processing industry attention needs to be concentrated on
increasing the efficiency of operation through upgrading skills,
equipuwent and equipment and nmarket intelligence.

With the exception of grading of export mahogany lumber,
skills need to be improved at every stage of production. The
lack of expertise in logging operations, at all levels, is of
particular concern. It would appear that the most effective way
of developing such skills would be through a logging extension
service. It is also recommended that a case study of one of the
larger operators be made, to see to what extent the operators are
correct in their assessment that they can only log in the dry
season.

A Ffull-time sawmill extension service is also needed; to
concentrate on helping the 40 smaller mills. A semipar or course
in the use of drying kilns should be given at the new kiln in
Belmopan, to alert mill operators to their advantages and start
education in their use.

Some sawmills could be improved by acquiring used equipment
made available as plants in North America and Europe re-equip.
However, most sawmillers in Belize are in no position to consider
buying a new mill. For many, small improvements could be the
answer to upgrading the quality of their production, such as
carbide tip inserted saw teeth, stellite application to saw teeth
and sprinkler systems. Although the lumber volume gain fron
replacing circular saws with bend saws is likely to be largely
offset by increased investment and higher labour and operat.ng
costs, a search for the most appropriate band saw for Belizean
conditions should be undertaken.

There is little information related to market intelligence,
and there is clearly some need for improved statistical control
locally and for a flow of information from externel markets. The
latter could be facilitated by ‘the creation of an effective
association of timber producers and exporters, and it is strongly
recommended that such a Timber Association be set up. In
addition to establishing contacts with associations in market
countries, an active Timber Association could benefit producers
in such areas as negotiations with government, ;ranqugtation,
improvement of training/skills and quality control. Industry has
not taken full advantage of the services offered by the
Government's Belize Export and Investment Promotion Unit (BEIPU).
A forest industry board could also be set up to monitor the
prospects for additional new industries, such as the feasibility
of plywood production.

Environmental Conservation

With growth in population, and the consequent expansion of
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agriculture, parts of the forest area which provide essential
protection against erosion, flooding and disruption of water
supplies are coming under threat. Deterioration of the forest
environment would equally threaten tourism and the growing value
of the country's increasingly unique ecosystems.

It is recommended that the Government establish an folce of
Conservation within the Forest Department, to prov1de a badly

needed institutional capability for pursuing conservation

planning and management: incorporation within ,the Forest
Department will permit close coordination with other agencies
with major responsibility for land use. The O0ffice's
(hmmeuPOqSlbllltle would include overseeing: management of

e and wildlife, enforcement off%wrks and wildlife laws,

1 research on the environment and maiatenance of a conservation
data base. The Office would take . over only a small. part. of__the
conservation . work currently done by the energetic and effective
nonh-governmental organlzatlons in. Belize, -which “should ‘continue
to play a major role. In order to draw on the different
constituencies with a concern with environmental matters it is
racommended that a Conservation Advisory Board be set up.

The goal of conserving biological diversity is best
accomplished by a systematic, comprehensive analysis of habitats
and organisms not included in the reserve system. Proposals for
new reserves should be based on tae sound reasoning of gap
analysis, based in turn on a thorough inventory and mapping of
habitats and a comprehensive plan. Some sites already proposed
are so clearly important, or threatened, that designation need
not await a comprehensive plan.

It would be impractical and undesirable to put enough land
in strict reserves to meet conservationon goals. Fortunately,
other land uses are compatible with the aim of preserving
biological diversity. For example, sustained yield management
for timber of the Forest Reserves will maintain suitable habitat
for most forest species. The areas surrounding some small
reserves should be - managed as multiple use a "buffer zone". All
land uses should be evaluated inter alia in terms of their impact
on biological diversity. Much can be done to enhance the
mutualism between conservation and tourism, such as improved
accommodation and services.

pite b oo

Improved information is needed for eesztSe, wildlife and
watershed management. Long-term research studies in the major
habitat types on basic ecological processes are especially
informative. There is an immediate need for a "broad brush”
habitat analysis as a basis for the gap analysis that is central
to decisions on land use. Floral and faunal inventories,
periodic tensuses and basic ecological studies on selected
species are needed in the .reserves. Land uses adjacent to
epseruas should be monitored to anticipate potential effects on

?‘L(b.b['{ N
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ﬁé&gﬁye habitats and wildlife, and information is needed about
the impact of forest harvesting to clarify uncertainties
regarding multiple use management. Water quantity and quality
monitoring should be undertaken in one or two key catchments.

The National Parks Sys;em Act prov jdes_.a firm legal basis
for the eg¢tablishment of‘parks and SHEBuih S *but should be
strengthened 1in scme respects. It 1s recommended that
provisional protective staftus be created to apply to land under
consideration for reservation, to forestall their pre-emptive
exploitation. A body of regulations for particular habitats is
also needed. The intention to regulate use of mangroves 1is
supported, and it is recommended that protection and management
of this resource be identified as a specific responsibility of
the Forest Department. Other legislative recommendations concern
an extension of the moratorium on commercial trade in wildlife
and additional <control of internal trade, at least partial
protection from hunting for several species not currently
protected, and protection for particular plants, amphibians and
freshwater flshesMA’Bellzn should also investigate the advantages
of joining ecesbain “Aternational conservation conventiony§ . These
require commitments, but would also qualify Belize for technical
and financial ascistance from them.

The most important tool for conservation decisions is a
conservation data centre, a system and institution for gathering,
cataloguing and supplying the information on Belize's biological
diversity. A good deal of information is already available, but
it needs to be assembled and organized for use.

Institutional Strengthening

Belize's existing forest policy is sound and well-balanced.
However, it would seem appropriate for the Government to develop
and issue a new statement of forest policy, setting the latter in
" the context of the country's present situation and long-tern
goals. The short-tera development proposals for the sector
should figure prominently in the next five-year development plan.

There is a need to review and harmonize forest sector and
conservation legislation, for more effective management of the
forest resource and environmental base. The legislation should
be made clearer and more equitable, and regulations to give
effect to forest and conservation laws need to be formulated and
enacted.

The Forest Department needs substantial strengthening if it
is to be able to bring the forest under more active and effective
management, and to build up the conservation component. Given
the Government's constraints on increasing staff and expenditure
in the public sector, careful review is needed of how best to
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allocate scarce skilled manpower resources within the forestry

adninistration, and of the tasks that should fall to the public

sector within the forest sector. The Forest Department's present
responsibilities 'for the operation of logging and manufacturing
facilities clearly reduces the staff resources it can commit ¢to
its essential forest management role, As this also leads to
understandable complaints by the private sector of unfair
competition, it would appear that the Department should withdraw
from: a continuing operational role in logging and sawmilling; but
continue research, development and training in woodworking.

To achieve optimun deployment of trained forestry staff,
forest maragement should be carried out by the Field Foresters,
Divisional Forest Officers (DFOs) and the Forest Rangers, whi‘e

administrative matters should be lett to administrators.

It i3 estimated that the following staffing would be needed

in order to provide the existing territorial structure of
reserved forests and protected areas with sufficient staff for
active forest and conservation management, together with
headquarters and support services:

Professional
Headquarters -
Forest manageoent & research
Conservation nanagenent

N o

10-11 (to-'2
Technical 16=20 2y
Forest guards/park wardens ho~45 <0

.This estimate includes the proposed O0ffice of CT.nsecrvation, with
2 professionals, 3 divisional officers and 6 game wardens.

These numbers, which would need to be increased if National
Land unsuitable for agriculture was to be incorporated into the
pernanent forest estate, compare with the present strength of the
Forest Department of 6 professionals, 15 technical personnel and
24 forest guards. In order to allow for continuig expansion, and
for turnover and loss of staff, provision needs to be made for
training considerably larger numbers of personnel over the naxt
10-12 years. d

This strengthening and expansion calls for early and
sustained action to develop staff. A prompt start to trainihg is
particularly important in the conservation field, as no Belizeans
have the training to fill the positions of the proposed Office of
Conservation. At least 7 forestry and conscrvation professionals
sheuld be trained on scholarships abroad as soon as possible.
Forester training would also continue to be provided abroad,
through bilateral scholarships. There are now good prospects of
providing initial Forest Ranger training through a 2-year Diploma
Course at the Belize Agricultural cullege. TForest Quards should
continue to be trained on the job, supplemented by short in-
service training courses. Further training of serving staff,
should also be considered.
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Growth in Forest Department responsibilities and activities
'should include greater involvement in extension and public
relations. An extension programme needs to be established, in
collaboration with the Department of Agriculture extension
service. Sustained efforts need to be made to create public and
political awareness of the role of forests and conservation in
national development, &and of their impcrtance in human welfare.
The involvenent of the mass media is crucial, while for long-tern
purposes the national education system nust become fully
conmitted and actively engaged. Special cources and educetional
neterials for teachers need to be provided, and school curricula
in environmental education expanded and i1mproved considerably.
Associative and voluntary organizations, including women's
organizations, can also be nobilized to serve forestry interests
in ways similar to those of schools, In a1l of this the - non-

sovernomental organisations should continue to piay a leading
role.

The proposed action plan

The different proposals and recommendations which have been

developed and put forward in the course of .the study are brought
together in the two following pages to show how they might be
phased over & period of about 10 years in order to iuplement the
strategy suggested. First priority is attached to actions needed
in order to proceed with the substantive interventions. They
-include the policy decisions required; short course training in
key areas; assenbly or analysis of selected data needed in order
to plan subsequent actions; and preparation for the recruitment
and training programme to build up the Forest Department.

Most of ths reconnendations fall into the . category of
actlions which should be initiated as soon as such preparatory
pmeasures are 1n place. Sone are -concerned with further
strengthening the basis for change through studies, preparation
of plans and legislation and setting up of alditional
institutional pechanisms - such as the proposed Land Allocetion
Committee. Others are designed to put 1in place the related
changes; such as the rationalization of land use, inprovements in
forest ‘management, and "the monitoring and. assembly of mpore
accurate information about various aspects of forest sector
activity.

The main focus of most of what dIs proposed is on first
strengthening and impraving the mnanagement and performance of cthe
large part of tbe country's forest estate which is in the public
sector. This 1s 1likely to be a necessary prerequisite to
introducing better management of forests on private lands,

The outline of the proposed action programme is followed by
a summary of a series of proposals which indicate possible inputs
from the donor community which could facilitate the preparation
and implementation of the measures which have been reconmended in
‘this report for Belize's Tropical Forestry Action Plan. Given
the acute shortage of trained staff for forestry, forest
industries and wildlife and protected area management, the
highest priority for external assistance would appear to be to
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provide education and trainirg; hoth abroad, end by supporting
existing facilitiec and developing new training programmes in
Belize. A coaoplenentary erea of high priority would be to
provide short tera expert esslstance to help build up a strnnger
information base, to carry out analysces needed for pol.cy and
planning decisions, and to start the process of putting improved
canagement systens in place, during this period when progress is
unavoidably restricted by shortage of trained and experienced
Belizean personnel. A third priority area would be that of
funding infrastructure and equipment expansion and upgrading.
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FEoOMVEADATIONS

[ExtiAY
RN

- short courses on land use foi
staff of the Forestry, Agricul-
ture and lands Departments;
- complete LRS/OUNRI surveys in
rast of Belize; )

- temporary mcr2torium on
ctengss in forest estate
boundaries;

CONSERVATION/PROTECTION

- estadlish Office of Conser-
vation and Advisory Board;

- short courses aid start long
tera training In chnservation,

- extend morateriim on comier-
cizl trade in wililife;

- pangrove lnventory,

- establish Lznd Allocation
Committee; )

- forulate land TUse policy,
guide]ines and plan;

- rationalizatioa qf land use;

- review and revise Land Use
legislation;

- aevelop and promote appro-
priate agroforestry systems;

- establish Conszrvation policy;
- invantory of ecosystens and
vildlife ({compile results in
Conservation Dat Centre);

- gap analysis to define
critical areas;

- develop comprehensive plan for
vildland' and wildlife manage-
ment; .

- promote basic and  applied
research on wildlife and
ecosystens; .

- nonitor water quality;

- monitor effeets of logging;

- establish eriterta for
definition of protection;

- support and improve education
in conservation;

BEYOND

- continues;

- continues;

- continues;
- continues;

- continues;



FOREST MANAGEMENT

- revork forest resource
iaventory, growth and hervesting
lzte for fong and short tern
lend use, forest and industry
planning;

- short courses
management;

in forest

FOREST INDUSTRY

- collect and improve mill
input-output data; =

- develop Timber Association;

- helP producers and BEIPU
prozote products of secondary
species;

- clarify role of Forest

Depavtment in industrial
production;
ECOSGMIC POLICY MEASTRES

- undertake in-depth appraisal
of royalties, other ~forest
charges, control prices on
%unber, and import cad export
axes;

- improve monitoring to provide
better estimates of forest
dynamics;

- improve estimates of values of
forest products and services;

- rationalize 1ntensity, scales
and tgchni?ves of management;

- revise ferns for concession
agreenents, L

- update forest legislation and
re§ulatlogs and harmonise with
other legislation;

- improve monitoring of produc-
tion from national and private
lands;

- grovide _extension to help
industry improve woods oper-
atlons_ilogglng plans, etc.);

- provide extension to help the
milling industry &1mprove
p{odfctlon and maintenance,
ete.);

- explore g?poptunities for
import substitution;

- revise policies, strategies
and pricing/charge structures to
encourage greater return from
high quality woods, fuller use
of secondary species in domestic
markets, increased .F“Qllc
revente, import substitutionm,
and greater expenditures on
forestry;

- continues;
- agpllcatlop of forest manage-
ment to national lands suitable
for forestrg; )
- promote Detter practices on
private land;

- continues;



INSTITUTIONAL STRENGTHENING

- restatzment 2f natjonal forest
policy and deveiopment of
strategies for its fuller
implenentation; _

- gra1£ forestry section of the
19 ?-9. development plan;

- plan necessary Infrastructure
developaent;

- plan Forest Department staff
developzent; _

- identify candidates and
funding for training of profess-
ionals;

- negotiate expanded future
Forest Department establishment;

xxi

- execule programme of training
at professional, technical an
vocational levels; .
-develop necessary infra-
structure;

- strengthen forest research
activities; .

- develop public and political
awareness;

- continues;

- continues;

- continues:



POSSIBLE EXTERNAI, ASSISTANCE

ACTIVITY

Establish land Use
(ommjttee

Mangrove inventory

Agroforestry
Vater quality monitoring

Conservation training

Establish Conservation Data
Centre

Forest managemant

-Mill data collection

Indusfry extension

‘Develop Timber Association

Secondary species prozotion

Revise fiscal policies

'Revise forest and related
legislation

6.0. BELIZE INPLT

Part tioe of Lands, Agriculture
and Forestry staff

Forestry/Fishery officers, fun
Invento¥£Fcrewfy3 times 2m

Forestry officer (research)
Forestry officer (research)

2ACdr 4

Jﬁkﬁ?qkéégfficer, 2g

Vildlife officer,

a District officers, t2m each
gane wardens, 3n each

Conservation officer, 12m

Forest officers, half time for
each;

Field crew, 128

2 study tours, 2o each

Forester, Jn

Forest officer{Eores er (utili-
zation), part time 3

Chief Forest Officer;
Forest officer (utilization);
BEIPU :

Forest officer (utilization), Im

Chief Porest Officer;

Forest Oificer (planning);
Hinistry of Economic Developaent
Hinistry of Finance

Chief Forest Officer;
Attorney General's office

DONOR INPUT

U53230,000; 15mn consultant
services

U$250,000; 12 mn

US$50,000; Jmm
15$100,000; 3o
Ussk10,000

U58400,000; 12mn

154185,000; 12mm

U5$35,000; 3ma
U5$510,000; &2nm (3 consultants)

- US8120,000; bon

15860,000; 3m
15$90,000; bmn

US8150,000; 12um



Forest Department staff develop-
ment, | gg 2 P

Public education in forestry and
conservation

Developaent of infrastructure
TFAP Adviser

wiii
z Forest officers, 4 years each;
0 Forssters, 12m eac;
_instructors, ba each;
5 raegers (in countryj

Forest Departzent staff;
Ministry of Education

Public Yorks Dept.
Chief Forest Officer

USSZ,?OO,?OO, {2 instructors
each for 4 years)

0S6230,000; 18m (2 consultants)

U5$3,000,000
08$350,000; 3fa



BAS

BCB

BEB

BEC
BEIPU
BSI
CARICOM
CATIE

Cay

CBI
“CCT
ep B
cDC
Chicle

CITES

DFO
EFG
ESNACIFOR
FAOQ
FD
GDP
GOB
HOD
IHPA
INPA
IICA

IUCN

xxiv

GLOSSARY

Belize Audubon Society

Banana Control Board

Belize Electricity Board

Belize Estates ar.2 Produce Company

Belize Export and Investment Promotion Unit
Belize Sugar Industry

Caribbean Common Market

Tropical Agriculture Research and Training Centre

Sand and/or mangrove island, on a coral reef
substrate

Caribbean Basin Initiative
Correlated Curve Trend ,

Consis s e Sebipmnini- [Jank
Commonwealth Development Corporation

‘Latex from Achras tree species

Convention on International Trade in Endangered
Species of Fauna and Flora

Divisionai Forest Officer
Economic Forestry Groqp
National School of Foréstry Science
Food and Agriculture Organizétion
Forest Department
Gross Doqestic Product
Govérnmeﬁt df Belize
Head of Department
“Inported Hardwood Products Association
National Institute for Agricultural Research
Inter-American Institute for Agricultural Sciences

International Union for the Conservation of Nature
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and Natural Resources

fulatto

LTFL Long-Term Forest Licence

MADELENA Multipurpose Trees Project

Milpa Rotational farming system used by the indigenous Maya
people

NGO Non-Governmental Organizaticn

NLMA National Lumber Manufacturers Association

ODA Overseas Development Administration

ODNRI Overseas Development Natural Resources Institute

QECD Organization for Economic Cooperation and Development

ROCAP Regional Office for Central American Progranmes
(USAID)

Scp Southern Coastal Plain

SITC Standard International Trade Classification

TFAP Tropical Forestry Action Plan

TRADA Timber Research and Development Association

TVUB Total Volume Under Bark

UNDP . United Nations Development Programme

UNESCO United Nations Educational, Scientific and Cultural
Organization

USAID United States Agency for International Development

Amish )

Creole )

Ladino )

Maya ) Ethnic and/or

Mennonite ) Religious Groups.

Mestizo )

Milpero )

)



xxvi

OUTLINE

1.0 EXECUTIVE SUMMARY

2.0 COUNTRY BACKGROUND

: 3.0

2.1

2.3
2.4
2.5

PHYSICAL GEOGRAPHY

2.1.1 Main Features

2.1.2 Climate
NATURAL RESOURCES
2.2.1 Forest Cover

2.2.2 Ecological Zones

2.2.3 Water and Minerals
HISTORICAL DEVELOPMENT
THE ECONOMY

NATIONAL DEVELOPMENT OBJECTIVES

PRESENT SITUATION POTENTIALS AND CONSTRAINTS

3.1

THE INSTITUTIONAL AND ECOHOMIC FRAMEWORK

3.1.1 Forest Policy

3.1.2 Forestry's Contribution to the Economy
Foreign exchange earnings

GDP _

Govsrnment revenue

Employment

Environmental values

Capital formation

3.1. 3 Laws Relating to Forests and Forestry

3.1. 4 Publlc Forestry Administration

Institutional responsibilities

The administered estate

Organization of the Forest Department
Forest Department staff

Forest Depurtment budget

Page No.

-3 o = W

10

12
12
12
13
13
14
15 -

16
16

18
20

20
21
21
22
26



3.2

3.3

3.4

xxvii
FORESTRY AND LAND USE

3.2.1 The Land Base

Geology
Soils
Potential land use

3.2.2 Present Land Use

Land Ownership
Agriculture
Forest and woodland

3{2.3 The Balance Between Forest and Agriculture

3.2.4 Allocation & Transfer of Land out of Forest
Use

Legal provisions and responsibilities
Forest land transfer procedures in practice

FOREST MANAGEMENT

3.3.1 Extent & Composition of the Forest Resource’

3.3.2 Changes in Composition of the Resource

3.3.3 Imbalances Between the Resource & Log Output

3.3.4 Inappropriate & Unsustainable Management
Systems

3.3.5 The Royalty Issue

3.3.6 Potentials for More Appropriate Management

3.3.7 Plantation Forests

"3.3.8 Other For~st Products

Wood fuels
Chicle
Tree seed

FOREST INDUSTRIES

3.4.1 Trends in Timber Production and Use

3.4.2 Existing Forest Industries

Sawmills

Veneer mills

Pole treatment plant

Secondary product industries

Forest Department Woodworking Plant

27
27
27
27
29
31
31
37
4o



3.5

xxviii

3.1.3 Use of Procecsed Wood Products

Domestic consumption
Exports
Controlled prices and trade restrictions

3.4.3 Prospects for Forest Industry Expansion

Availability of raw material

Export market prospects

Prospects for import substitution
Operational capacity and productivity

3.4.4 The Role of Government in Forest Industry

FORESTRY AND ENVIRONMENTAL CONSERVATION

3.5.1 Environmental Issues

3.5.2-Institutional Provisions for Conservation

Laws, Regulations and Conventions
Institutional responsibilities

3.5.3'Management of Protected Areas

Government reserves

* Private protected areas

Forest Reserves

3.5.4 The Protection System in Practice

Gap analysis of terrestrial habitafs
Heaknesses in wildlife protection

4.0 PROPOSALS FOR FUTURE ACTION

h.1

4.2

DEFINING A DEVELOPMENT STRATEGY FOR THE 'FORESTRY
SECTOR ' ' '

4,1.1 The Framework

4.1.2 Future Requirements for Wood'Productﬁ

4,1.3 Alternative Development SCeharibs

*4.1.4 Economic Policies to Support Development

Royalties and other public forest charges
Control prices, trade barriers and incentives

LAND USE PLANNING AND ALLOCATION

4 2.1 Formulating a Land Use Pollcy and Plan

73
73
75
117
78
78
80

81
83

84
87
87
89

89
91

93
93
95
S5

97

97

99
101

101
101
102
10"
105

107
108

110

110



4.3

xxix

4.2.2 Land Allocation

.,2.3 Institutional Implications

FOREST MANAGEMENT

4.3.1 Developing Better Forest Management Systems

Defining management possibilities
Adapting management to ecological
characteristics

b.3.2 Controlling Management and Use

Update and adopt working plans
Revise concession agreements
Update and streamline legislation
4.3.3 Research
k.4 FOREST INDUSTRIES

4.4.1 Iomproving Logging and Sawmilling Skills

4 4.2 Inproving Sawmilling Equipment and Quality

L.4.3 Market Intelligence

4. 4.4 Timber Association

4 _ 4.5 Identifying Opportunities for New Forest
Industries :

- - g Q
L.y %&VIRONHENTAL CONSERVATION

4.5.1 Conservation Planning

4.5.2 Laws and Conventions

4.5.3 Protected Areas

Resarwms Al fus
Conservation management on other areas
Watershed management

4. 5.4 Research Needs
AL 2nan -
Information for resewsve, wildlife & watershed
"management
Basic and applied studies
Conservation data centre

4.6 INSTITUTIONAL STRENGTHENING

4.6.1 Forest Policy and Legislation

111
112
114
114
114
116
118

118

118

119
120
123
123
125

126

T 126

- 127

128
128

129

.131

131
133
134

135

135
136
136

138

138



XuUX

4.6.2 Strengthening the Forest Department

Optimun deployment of resources
Appropriate staffing levels

4.6.3 Education and Training

4 _ 6.4 Extension and Public Relations

4,7 SUMMARY OF RECOMHMENDATIONS

5.0 EXTERNAL ASSISTANCE

LIST OF REFERENCES

APPENDICES

1. Terms of Reference

2. Programme of TFAP mission visits and meet:ngs
3. Economic statistics

L, National forest policy

5. Forest sector statistics

6. ‘Census data on housing construction

7. Estimated employment in the forest sector, 1987
8. Extract from the report by J. Downie, 1959

9. . Specimen job descriptions . s

10. Forest resource and area information

11 Details of individual" ForesL Reserves of Bellze

12 Hurricanes in Belize

13 Analysis of the Mountain Pine Ridge Forest Reserve
growing stock

14 Royalty rates for logs, 1959 and 1980

15 Households using wood or charcoal as fuel, 1980

16 Apparent consumption of sawnwood by species, 1981-87

17 Description matrix of sawmills visited

18. Exports of logs, wood in rough and lumber, 1985-87

19. Forest management

20.” Control prices

TABLES

1 Principal natural vegetation types in Belize

.2 Gross Pemestic Product (GDP) by sector at constant
" prices, 1980-86 :

1 Summary of forest products exports, 1976-87

2 Value added in the forest sector,' 1980-87

3 Staffing situation since 1965

4 Forest Department budget and expenditure

5 Area summary for land use classes .

.6 Soil features of the principal landforms of Belize

7 Distribution of land by ownership category

8 .Distribution of land by original vegetation cover

9 Forest Reserves of Belize

.10 1987 log production .

.11 Belize Estate and Produce Co. {BEC) inventory data

138

139
140

143
144
147
150
176
183

184
187
193
197
200
213
214
215
217
224
232
235

238
245
2h6
247
249
252
255
267



xxxi

3.12 Roundwood production: yearly averages by species 68
3.13 Wood industry plants by District 69
3.14 Housing permits in Belize City by building type 7h
3.15 Lumber exports, 198%5-87 76
3.16 Control prices for major grades of sawnwood, by species 77
3.17 Lumber imports ' 78
3.18 Forest industry supply sources by legal conveyance,
1987 79
3.19 Plywood and panel iwmports, 1976-86 82
3.20 Tons of banana boxes exported 83
4.1 Development alternatives for the forest sector 106
4.2 Sites proposed as conservation reserves 132
4.3 Territorial responsibilities in 1987 142
FIGURES
3.1 Forest Department organization chart 23
3.2 Log production in Pelize by species group 55
3.3 Belize's roundwood consumption, 1987 71
3.4 Apparent consumption of lumber by species group 73
3.5 Share of houses constructed in wood T5
MAPS
2.1 Ecological zones of Belize 5
3.1 Geology of Belize 28
3.2 Principal landforms of Belize 32
3.3 Land ownership 272
3.4 Location of concessions, cutting permits and sawmills 273



2.0 COUNTRY BACKGROUNU

2.1 PHYSICAL GEOGRAPHY

2.1.1 Main Features

Belize lies between 15°53' and 18°30' north and 87°15' and
89° 14' west. It is bounded on the north and northwest by
Mexico, on the west and south by Guatcmala, and on the east by
the Caribbean. It is 174 miles (280 km) from north to south and
68 miles (109 km)} from east to west. The area, including inland
waters and lagoons, is 8,855 miles? (22,963 km?).

The northern half of the country and the eastern fringe of
the southern half coamprise a plain of low relief; in the north
and northwest derived from calcareous materials on an ancient
limestone shelf, and down the east coast from coastal plain

sedicents,. The Maya Mountains, 985-3,280 ft (300-1,000m) in
altitude, occupy the south centre and dominate much of the
remainder of the country. They rise steeply to a maximum of

3,675 ft (1,120m) at Victoria Peak in the Cocksconb Range, and
they slope down to the Vaca Plateau (some 1,640 ft, or 500m) in
the west.” The third major physiographic feature comprises kurst
landscapes, sometimes hilly and sometimes rolling, on the north
and west of the Maya Mountains with prominent discontinuous
foothill ranges in the southern interior and comprising much of
the hinterland of the Toledo District. There are numerous
streams and rivers, many of them navigable over short distances
by shallow draught vessels. There is a dearth of deep water port
sites. )

Belize has a great diversity of coastal and marine
ecosystens, including coral reefs and approximately 450 sand and
mangrove cayes. The .reefs include the second longest barrier reef
in the world. The cayes, of which 11 types have been identified
{based on location, substrate and vegetation), range in size from
ephemeral sand spits to permanent islands capable of supporting
settlements. Much of their natural vegetation has been disturbed,
particularly for coconut plantations.

For administrative purposes the country is divided into six
Administrative Districts: Corozal in the north (principal town,
Corozal), Orange Walk in the northwest (Orange Walk), Belize in
the northeast centre (Belize City), Cayo in the west centre (San
Ignacio), Stann Creek in the southeast centre (bangriga) and
Toledo (Punta Gorda) in the south. The capital is Belmopan, 50
miles (80 kmn) south west of Belize City. The principal roads are
the Western Highway from Belize City 'past Belmopan to San
Ignacio, and connecting with the Guatemalan road system at
Melchor de Mencos; the Hummingbird Highway from the Western
Highway near Belmopan to Stann Creek; the Southern Highway thence
to Punta Gorda in the south, and the Northern Highway from Belize
City northwards to Orange Walk Town, Corozal Town and from Santa
Elena across the Mexican border to Chetumal.



2.1.2 Climaate

Belize lies in the outer or sub-tropics. Mean monthly
minimum temperatures range seasonally from 62-64F (16-17C) to 95F
(33C), the coolest season being November to January. In the

mountains the mean annual temperature is about 7HUF (220), night
temperatures in winter can be as low as 42F (5C).

In most areas atmospheric humidity is not oppressive for
long. Along the coast where it tends to be highest (averages of

83% to 88%) it is mitigated by sea breezes. The dry season
extends normally from January/February to May. The rainy season
peakc in July. A dry period frequently occurs in August. Mean

annual rainfall in the north and west is about one third that in
the far south, e.g. 51 incherc (1,320mm) in Corozal and 59 inches
(1,500mm) in Orange Walk coupared with 165 inches {4,230 mm) in
Punta Gorda. Wide variations occur in length of rainy season,
number of rain days and monthly totals.

Prevailing winds from February to September are from the
east and southeast. Stronger, cooler winds blow from the north
and northeast during the winter. Belize is subject to occasional
devastating hurricanes. Those most frequently mentioned occurred
in 1931, 1955, 1961, 1974 (2) and 19783. They occur within the
period August to fJctober with a peak (43%) in September. They
originate east of 60°E and mostly maintain a strong westerly
track.

2.2 NATURAL RESOURCES
2.2.1 Forest Cover

Despite extensive use of limestone soils for agriculture by
tae Maya over the ages and more recent selective logging, Belize
retains extensive forests, including distinctive climax secondary
forest avround Maya ruins. Only in areas onf ' slash and burn
agriculture in S. Toledo and W. Cayo, in settled agricultural
areas in the north and southeast, and in strips along most roads
outside Forest Reserves has there been significant deforestation.

The flora of Belize is estimated to include 4,000 native
flowering plant species. There are strong affinities with the
Yucatan Peninsula f{lora. The absence of natural barriers has
restrictcd endemism. A summary of the grouping of the principal
of the 34 vegetation types that have been recognized (Wright et
al, 1959), and their variants, and of their aerial extent, is
shown in Table 2.1.
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Table 2.1: Principal Natural Vegetation Types in Belize.

Broad Vegetation Type Variants Acres (Ha)

Broadleaf forests:

-rich in lime loving species 14 1,366,710 (553.100)
-moderately rich in lime loving species 2 79,570 (32,200)
-with occasional lime loving species 3 222,640 (90,100)
-with few or no lime loving species 10 652,590 (264,100)
Transitional broadleaf forests 14 572,280 (231,600)
Transitional low broadleaf forest 7 244,130 (98,800)
Shrubland with pine 3 45,470 (18,400)
Pine forests and orchard savanna 7 596,500 (241,400)
Marsh and swamp communities 12 715,350 (289,500)
Coastal formations: )

-mangroves 3 184,830 (74,800)
-other 2 68,690 (27.800)
Cohune palm forest 1 307,890 (124,600)

Total 5,056,650 (2,046,400)

2.2.2.Ecological Zones

(1)

Six life (ecological) zones have been defired (Hartshorn et
1984), which can be summarised as follows:

The Subtropical Moist Forest Zone includes the northern
lowlands, the lower. western part of Mountain Pine Ridge,
the upper reaches of the Macal River and the Vaca Plateau,
i.e. all of Landform 5 (Map 3.2) and parts of 3 and 6.
These subtropical moist forests are rich in lime loving
species. They include the pine savanna north of the
Western Highway and in the western Mountain Pine Ridge.

(ii) The Subtropical Lower Montane Moist Forest Zone covers an

area of rain shadow induced floristic change, and is
characterized¢ by Quercus spp. and Pinus patula subsp.
tecunumanjii (formerly classified as Pinus oocarpa).

(iii)The Suﬁtropical Lower Montane Wet Forest Zone covers the

windward ranges of Mountain Pine Ridge and upper Maya

Mountains. Pinu: patula subsp. tecunumanii is
characteristic of the former, the mountain cabbage palm and
two tree fern species of the latter.
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{(iv) The Subtropical Wet Forest Zone occurs below 1970 ft
(600m) on the windward side of the Maya Mountains.

Rainfall is 98-156 inches (2,500 - 4,000 umo}. The zone
includes Upper Stann Creek Valley, Cockscomb Basin and much
of Toledo District, and extends to the coast.

Characteristic tree species include banak, quamwood,
yemeri, Santa Maria and rosewood.

(v) Tropical Moist Forest Zon:. The average rainfall is 78-105
inches (2,000-2,700 mm). It lies south of the Western
Highway in a lowland arc round the northern and
northeastera foothills. Pinus caribaea is a conspicuous
woodland component. Broadleaved forest is characteristic
only of floodplains. Elsewhere low fertility and impeded
drainage result in a range of types from mixed pine-
broadleaved to sparse pine savanna. The palmetto Paurotis
wrightii is common on the seasonally flooded, often burnt
flatlands.

(vi) The Tropical Wet Forest Life Zone is the wettest area of
Belize: rainfall is 156-179 inches (4,000-4,600 nm).
Inpressive tree height is a distinctive feature. Swamp
forest is extensive. Complex plant communities, some
relatively open and of low stature, occur on Karst terrain
near Belmopan.

Mangroves are & major feature of the coastal and marine
ecosystem. They occupy most of the coastal fringe and many
cayes.

2.2.3 Water_and Mineral Resources

Abundant supplies of fresh water are available from
perennial streams, rivers and water-table and artesian aquifers.
At present, less than-5% of the water available for potable and
industrial purposes is-used.

The numerous streams draining the eastern and scuth eastern
slopes of the mountains have dense branching patterns and
straight, steep courses with small catchments. As they emerge
onto the coastal plain they become progressively more sluggish.
Near the coast lagoons, mangrove swamps and river mouth bars are
frequent.

The Belize River drains 27X of the country, including a
. large area of high relief. North of the Belize River the main
rivers receive mnuch of their flow from .underlying limestones.
Over a large area in the north the land is less than 50 ft (15 m)
above sea level so that drainage is mainly internal: fresh as
well as brackish lagoons abound.

Non-commercial traces of bauxite, barite, gold, cassiterite
and o0il have been found on the mainland and, in the case of oil,
offshore as well. Hopes of finding workable deposits of the
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first two and of o0il persist. Dolomite and limestone are the
most important mineral deposits, being valuable as road and other
construction materials and for agricultural use.

2.3 HISTORICAL DEVELOPKENT

Archaeological ruins attest to extensive early
socio-economic development in Belize. There 1is evidence of
habitation as early as 2,500 BC. From about the first century
AD, a Mayan civilization flourished for more thai 1,000 years.
During the so-called Classic Period (250-900 AD) the Mayan
population within the boundaries of present Belize has been
estimated to have been between 400,000 and one million, For
reasons that are still wunclear, this civilization subsequently
declined dramatically.

Mayans practised sophisticated agricultural systems on the

limestone soils more than 1,000 years ago. Milpa farming
{periods of fallow alternating with seasonal corn or bean
cropping) was a notable part of these activities. They also

included more intensive procedures that enhanced soil fertility:
terracing of foothill slopes; constructing raised beds to trap
alluvium; adding organic supplements. Evidence of these ancient
practices are frequently to be found.

There was little if any development during the period of the
Spanish Conquest; the population having shrunk to a size too
small to be worth enslaving by the Spaniards. European
settlement was initiated early in the Seventeenth Century in a
transitory manner by English-speaking buccaneers and cutters of
logwood (Haematoxylum campechianum) which was greatly valued for
dyeing. With the waning of the logwood trade in the mid
Eighteenth Century, came the development of export of mahogany
(Swietenia macrophylla) from along the coast and inland rivers.
The colonial econony. depended on these commodities - and on
imported food - for almost 300 years. )

During the latter part of the Eighteenth Century there was a
considerable influx of escaped and freed slaves from other parts
of the Caribbean. Following the general emancipation of slaves
in 1833, there was greater dispersion of the population. A
census in 1861 showed a -population of more than 25,000. From
1880 to 1980, population increased five-fold from less than
30,000 to more than 145,000. Current population is estimated at
about 176,000. Approximately half of the population lives in the
seven largest centres. The great bulk of the remainder live in
small communities. The dispersed rural population makes up
little more than 5% of the total.

The historic development of the country has resulted in a
diverse population of Creoles (mulattos and Africans), Caribs
(mnixed Caribbean natives and African slaves), Ladinos or:
"mestizos", East Indians, Mayas and Europeans. In recent
decades, Mennonites have developed a number of communities. In
recent years, political and economic difficulties in ad;jace_nt
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ereas have given rise to an increased influx of Ladinos. At the
same time there has been an outflow, predonminantly of educated
Creoles, emigrating to the United States.

Mahogany and logwood continued to be the major exports until
the turn of this century, despite both a temporary decline in the
demand for mahogany and serious efforts to broaden the base of
agricultural exports. As late as 1927 it was estimated that
four-fifths of the country's wealth was derived from its forests.
By this time, chicle from the sapodilla tree had become a major
export for the production of chewing gum. Logging continued to
maintain a dominant position in the economy for some time, with
rapidly increased production of pine lumber moure than replacing
the gradually declining production of mahogany and other quality
hardwoods. Timber producticn peaked in 1952. Subsequently,
production declined quite rapidly until very recently.

Agriculture during the period from European settlement until
late in the Nineteenth Century was limited to the traditional
roational shifting cultivation of the Mayas (milpa) and to "slash
and burn" methods, a one-time use of land, practiced by most of
the emancipated slaves. From the 1870's, official efforts to
promote settled agricultural production met with some success,
particularly in the Corozal and Orange Walk Districts. Many of
these early schemes and land developzmaent projects failed, and it
was 50 years before sustained successful development took place
on any scale. :

Export-oriented agriculture developed slowly until after
World War II, despite establishment of banana production towards
tbe end of the nineteenth century. By the latter part of the
1950's agricultural crops exceeded forest products in value of
output. By the 1960's svgar had gained the lead in commodity
export. values. Other cash crops which have expanded rapidly are
citrus fruit and bananas. Other crops, e.g mangoes and
vegetables, have had at best limited success. Export of
fisheries products, especially of lobsters, has been successful
and follows citrus and citrus concentrates as a major export

earner. (See Appendix 3A).

Manufacturing production has been limited until quite
recently. A garment industry has now become important. A modest
tourism inductry has been growiag, based on beach resorts on the .
cayes which are adjacent to the barrier reef, and on travel to
archaeological sites, forest and mountain areas. (See Appendix

3B).
2.4 THE ECONOMY

During the 1960's and 1970's, Belize sustained fairly rapid
economic growth, despite some cyclical fluctuations. During this
period, however, the balance of payments on international trade
showed a generally increasing deficit, growing in relation to
GDF. Current revenues on public accounts exceeded expenditures.
In the early 1980's, GDP expanded more slowly or declined; trade
‘eficits increased and the balance between public revenues and
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expenditures declined and became negative. Considerable recovery
occurred in the mid-1980's, due in large part to increased citrus
and garment expoirts, and, to a lesser extent, shellfish and fish
exports, as well as growth in the tourist industry.

GppP {at factor cost) in 1986 was BZ$361.2 million,
corresponding to a per capita GDP of BZS3,120 (USS1,560). GDP
net growth from 1980 to 1985 was a modest 1.7%, somewhat less
than the net population increase of 2.0%. Primary production
{predominantly agriculture) comprised 20X of the GDP; secondary
production (predominantly manufacturing and construction) made up
19%, while tertiary activities (services including tourism,
public administration, transport, finance and other services)
accounted for the balance. Public edministration comprises only
13% of total GDP. (See Table 2.2).

The active labour force is said to be 57,000, comprising 85%
of the male population of working age as well as 43% of the.
working age females. Unemployment is in the order of 15Z. A
distinctive feature of recent economic development has been the
creation of a substantial body of independent producers: cane
producers, citrus farmers and fishermen. However, multinational
sugar proccessors and foreign citrus factories still dominate
these industries. The fishery industry has developed through
cooperatives. '

Trade (see Appendix 3C) is vitally important to Belize which
has long depended on exports as a major revenue source and on
‘imports for many essentials. Imports continue to exceed exports
by around 50%. Trade is controlled through the issuing of trade
permits.

Recently, sugar has accounted for a third or more of total
exports. = Citrus, .garment, fish and banana exports have been
growing in relative importance and in 1987 the first two each
comprised about 15% of the total. Fish exports have for a few
years made up about 8% while benanas reached 7% in 1987. In
recent years, food products have comprised 20 to 25% of the
import total, fuels a widely fluctuating 12 to 24%; manufactured
goods 25 to 30%; land machinery and transport 18 to 21%.

Proximity to the large market and production sector of the
USA nakes that country by far Belize's most important trading
partaer. The Caribbean Basin Initiative (CBI), which came into
effect in 1984, provides duty-free access to that country for
specific goods, "including citrus products, originating in
Caribbean countries. In recent years, about half of the
country’'s export value results from trade with the USA, although
the 1987 figures showed some decline in the share. Imports from
the USA have' been growing rapidly both in value and relative
share. .

The United Kingdom is also a major export market, accounting
in the past decade for from 20 to more than 404 of total value.
By contrast, imports  from the United Kingdom have been steadily
declining and currently account for only 8% of the total.
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Although Belize, as a member of the Caribbean Common Market
(CARICOM), enjoys nearly complete tariff free entry to the EEC
under the Lomé agreement, exports to other countries of the EEC
are small. On the other hand, imports from these countries have
recently accounted for 7 to 10 ¥ of all imports, although 1987
showed & marked decline in share.

Table 2.2: Belize: Gross Domestic Product {GDP) by Sector
at Constant 1984 Prices, 1980-86. (Million BZ3).

1980_ 1981 1982 1983 1984 1985 1986

GDP at factor cost 315.2 323.1 329.3 322.6 335.8 344.1 347.9

Primary Activities 72.5 71.6 76.0 71.5 73.7 72.4% 69.3
Agriculture 55.7 55.6 58.3 54.5 55.6 54.6 53.9
Forestry 8.5 6.9 8.4 6.8 7.5 7.0 6.1
Fishing 7.5 8.3 8.5 9.4 9.8 10.0 8.5
Mining 0.8 0.8 0.8 0.8 0.8 . 0.8 0.8
Secondary Activities 64.7 63.7 62.9 64.5 64.5 64.2 66.9
Manufacturing 39.7 37.8 37.7 4o.1 36.8 36.4 37.2
Electricity and Water 6.7 7.0 7.9 8.1 8.2 8.8 9.2
Construction 18.3 18.9 17.3 16.3 19.5 19.G 20.5
Tértiary Activities ' 192.0 202.0 203.8 198.9 210.0 220.6 224.7
Trade and Tourism 60.7 63.0 56.1 48.9 52.7 57.9 56.8
Transport 18.4 21.5 25.2 24.9 29.0 31.6 34.5
Finance 25.1 25.5 23.9 22.0 22.3 23.5 23.
Real Estate .21.5 21.8 21.9 21.8 22.3 23.1 23.5
Public Administration 27.8 31.0 36.4 39.9 41.1 40.8 41.6
Other Services 38.5 39.2 40.3 41.4 42.6 43.7 Uuh4.9
Less

Imputed Banking

Service Charges 14,0 14,2 13.3 12.3 12.4 13.1 13.0
Memo

GDP Growth 2.5 1.9 -2.0 4.1 2.5 1.1

Source: Ministry of Economic Development.
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Exports to other CARICOM countries are surprisingly small
and have fluctuated greatly, from less than 2% to nearly 15%.
Trade with all other countries is predominantly on the import
side, accounting in recent years for 22 to 37~ of the import
total (See Appendix 3D). Membership of CARICOM resulted, during
1986, in a significant increase in tariff rates affecting a
considerable number of import categories. These tariffs, together
with the devaluation of the Mexican peso, tend to encourage
illegal cross-border imports of household items and fuel.

Taxes on international trade account for more than half of
public revenue. The great bulk of this results from import
taxes. Income taxes comprise about one-fifth of the total and
taxes on. goods and services another tenth. Property taxes are
relatively insignificant. Various non-tax revenues make up yet
another tenth cor more.

Constraints to further rapid development include the high
costs of transportation and electricity, related to the need for
more and better highways and port facilities and the basic
problem of very low population densities and the subsequent small
tax base.

2.5 NATIONAL DEVELOPHENT OBJECTIVES

The country's developmental objectives are embodied in its

"Five Year Macro-economic Plan for 1985-1989". The long term
development strategy is "to promote exports as the engine of
economic growth.” Diversification of exports to avoid the

dangers of a major dependence on one crop export is stressed.
Import substitution is seen to emerge as an activity ancillary to
-development of exports. It is stressed that substantial
investment funding mnust come from savings and from foreign
capital.

Objectives in the current planning period emphasize capital
investment, especially in infrastructure, and a necessary
curtailment of consumption expenditures. A dynamic cooperative
partnership of the private sector and government is seen as a
necessity for providing political, economic and social stability
and ensuring distribution of both benefits and sacrifices. In
this context, the private sector is defined as including resident
Belizean entrepreneurs, Belizeans migrant abroad, voluntary
organizations and foreign private investours. Foreign investors
will be especially encouraged to engage 1in export industries.
Belizean participation will be both in smaller scale export
industries an? production for the domestic marke®.

In the medium term, the Government is committed to
eliminating current account deficits, by both reducing
expenditures and increasing revenues. In pursuit of this
objective, marketing boards are to be made more efficient,
eliminating their losses. More efficient handling of debt
servicing, improved revenue collection machinery, a stable



11

exchange rate and careful use of loans (which should be
preferably directed to foreign exchange generating activities)
are part of the strategy.

Priority industries of the strategy are agro-industry,
tourism, fisheries and mari-culture, forest-based industries and
manufacturing. Development of local energy sources to Trelieve
the impact of the cost of importing fuel on the total import bill
is also a priority.

In agro-industry, the goal is to improve food security and
move towards national self-sufficiency. In the tourism sector,
the strategy is oriented towards modernization and expansion,
greater use of local resources and greater net returns. In the
fisheries sector, shrimp farming and research into deep sea
fishing will be emphasized. In the forest sector, incentives
will be offered to private investors prepared to revitalise and
develop timber production and processing. In manufacturing,
priority will be given to pgarment and electronics manufactures
for export and to wood products for both domestic and export
markets.

Government will be responsible for implementing export
promotion through identification of potential export activities;
market identification and analysis; dinvestment encouragement
through concessions and incentives, and assistance to investors
during establishment; ard promotion through trade fairs.

In the partnership between Government and the private sector
the former assumes three principal responsibilities:

1) reorganization of the public sector to make more
efficient use of its resources, and to improve its capacity
for project implementation and management of the economy:

2) maintaining political and economic stability;

3) encouraging and facilitating production by the private
sector.

The ultimate purpose of economic development is construed as
improving the quality of life for Belizeans, with high priority
placed on education and training and on health and satisfactory
housing. Increasing social welfare of Belizeans through ensuring
appropriate sharing in the benefits of economic growth is an
obligation of government.
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3.0 PRESENT SITUATION, POTENTIALS AND CONSTRAINTS

3.1 THE INSTITUTIONAL AND ECONOMIC FRAMEWORK

3.1.1 Forest Policy

An official natiorael forest policy for Belize (British
Honduras} was promulgated more than 30 ycars ago (See Appendix
). This statement of policy remains in force today, and can be
sunmarized as follows:

1) to create, maintain on 2 permanent basis, and develop a
national forest estate, with recognition of the needs for
ag-icultural development., forest products, (both
industrial/commercial and local), the protection of the
environment and of special nature reserves;

2) to improve the forest through regeneration techniques;
and to increase production from the forest;

3) to improve the quality of exported products to achieve
assured markets;

) to promote good forestry practices on private forest
lands;

5) to manage public lands outside the forest estate not yet
used for agriculture;

6) to promote a public awareness of the importance of
forests;

7) to maintain an adequately staffed and financed Forest
Department to carry out the objectives of the forest policy.

An additional statement on wildlife policy declared the
intention of including the identification and management of the
wildlife resource. '

In short, the 'official national statement declares a
government policy of managing what is now an established forest
estate, with appropriate investment to maintain and improve its
productive condition in order to increase the value of its
product output, and to ensure continuation of its environmental
protection function for the soil and water needs of agricultural
production and welfare of the people.

This forest policy is still an appropriate statement of
national forestry objectives, and appears to be generally
consistent with the national development objectives and strategy
as described in the present 5 year development plan (1985-1989).
However, some of the objactives of the policy appear by now to be
to some extent at- - variance with actual ‘events. This 1is
particularly so with respect to capital formation and allocation
and transfer of land out of forest use, as is discussed in the
sections on these subjects.
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3.1.2 Forestry's Contribution to the Economy (See Appendix 5)

Undoubtedly, the major contribution of forestry to the
economy of Belize has been from the harvesting of its natural

forests. These have provided a major capital asset, a
substantial part of which has been drawn down in order to provlde
the country's major export trade for many decades,’ This

depletion hes provided a very considerable foreign exchange
income, produced a sizeable positive net balance on government
revenue/expenditure until the mid 1950's, and has brought about
appreciable infrastructure development of waterways and of roads
into forest areas.

However, the continuous harvesting of high valued mahogany,
cedar and in due course pine eventually lead to a marked decline
in timber output. (See Appendix 5). Production in the 1970's
was at its lowest recorded lavel since the initial growth of the
industry. Chicle exports,“yhlch reached peak levels in the early
1950's, paFETléllng pine exports, have wvirtually ceased as
substltutlon by synthetics removed the market for this product.
These declines, coupled with the rapid expansion of agricultural
production and exports over the last three decades, have lead to
e substantial drop in both the actual and relatlve contribution
of forest products to the monetary economy.

Foreign exchange earnings

Nevertheless, as late as 1967, forest products still
accounted for nearly 10X of the export trade value. This share
subsequently declined rapidly to a level of only 1% in 1985 and
1986, when the export value of forest products stood at about
BZ31.5 wuillion. In 1987, however, cames a marked recovery to
nearly BZS$5 million - which made up close to 3X of total export
value (See Table 3. 1)

Table 3.1: Summary of Forest Products Exports, 1976-87.

Quantity given in Thousand Cu ft.
Values given in Thousand BZS.

Description N% 1977 1978 1979 1980 1981 1082 1983 1984 1985 1986 HW
{guant ities)

gs and
rouah wood 0 5 M 97 59 9 31 23 10 12 A9 26

Savmwood 3,197 1,571 1,700 2,867 1,903 1,527 2,650 1,760 1,181 805 359 2,700

S BRLERRRAY ,3 4

0
Yood Hanufactur B3 283 31 2 7 »l a
%aggﬁféﬁﬁ?act "1 18 16 5§ 36 66 éé g 2 %2
TOTAL 3, 652 2,592 3, 704 6,214 4 239 3, 109 5,903 4 33 1,871 777 5, 192
Source: Derived from Annual Reports of the Statistics Dept. on Exports and Imports.

&msawwood ?OP gg 1368 119

Logs & Rouahwood
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Additional exports of wood-based manufactures, as yet, add
only marginally to the forest contribution. In the 1982-198L
period, exports of this category reached about BZ$750,000 , based
largely on exports of sanitary papers produced from imported
paper. This trade has now largely ceased. In the past two
years, manufactures of wood in the form of a variety of products
accounted for nearly BZ$250,000 of exports.

GDP

In addition to exports, the forest has supplied and
continues to supply substantial quantities of wood products to
the domestic economy. The value of the main commercial forest
products used locally are estimated for the current decade at
from BZS4.4 million (1983) to BZ$9.3 million (1987). 1In general,
the domestic consumption value exceeds by two or more times the
value of exports (as much as 5 or 6 times in low export years).

Export values of roundwood, lumber and chicle, together with
the value of domestically used roundwood and lumber, are
incorporated into the estimates of the forest sector contribution
to the official calculations of GDP. Over the past decade, the
contribution of the sector has accounted for 1.7 to 3.3% of GDP.
The 1987 share was one of the highest of the decade at about 3%
(See Table 3.2)

Table 3.2: Value Added in Forestry Sector, 1980-87.(Thousand

BZS$).

PO O

Value of Forest Products 1080 1981 1982 1984 1 8 1 198
Wood & Timer Exports '3, 03 2,80 ,21 131 4
Locaily Used Tlmger 15 55 p V4 9 ] 3
Chicle Exports 04

Total Gross Output 10, 2 8,3 ,.293 8 15 9% 8 53 7 035 14,237

Gross Value Added(80 6.0) 8,227 6,707 7.437 6,412 7,460 6,824 5,628 11,389
%WM%WWM%ﬁ%WW%WMQ

(current prices
WWM%W%MW@%@W%%WE
prices

—_—

Source: Department of Statistics, Belize; 1987 estimated by mission.
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In general, the availability of supplies of wood for the
local market has largely precluded the need for imports of
lumbzar, The great bulk of housing is still predominantly of
wood, despite a trend to the use of concrete. The 1980 census
showed 70% of houses as made of wood, down from nearly 80% in
1970 (Appendix 6). Estimates derived from the census data would
suggest that the share of wooden houses in current building might
be as low as 50%. This, as well as other indications, suggests
that full advantage is not being taken of the opportunities for
supplying domestic needs for forest products. This will be
further considered in the forest industry section.

The economy of Belize has a major subsistence sector.
Official estimates of Gross Domestic Product exclude non-market
transactions, such as the production for own consumption which
typifies much of the agrarian sector. Thus, food grown and
consumed by households is not estimated or included. Nor do
estimates contain any element for wood fuel, either that
harvested, collected or transported by households for
autoconsumption or, apparently, that entering the market. Wood
harvested for own use in building construction or as poles, other
than that recorded for royalty payments, is also excluded.

The annual value of fuelwood production has been estimated
in the course of the TFAP study at about BZ$780,000. This
estinate does not include the value of fuelwood for industrial
uses such as lime-burning or cacao-drying. Nor has any attempt
been made to estimate the amount or value of wood used by rural
households for their own use in construction, fencing and a

myriad of miscellaneous agricultural purposes. (The Forest
Regulations do not require the measurement of wood harvested on
private properties of less than 100 acres, or 40 La). This

harvest from small properties together with amounts of wood
salvaged from milpa'farm clearings is believed to be substantial.

Government revenue

Government revenue from the forest sector is of several
types, some in common.with other sectors. Export taxes on forest
products are estimated to be, in recent years, from BZ$1.5 to 2.3
million, about 6% of all export taxes. The private sector pays a
share of land taxes and income taxes but a temporary tax holiday
on new industry precludes a substantial portion of the sector
from any payments of .income tax. Royalties, the traditional form
of government forest revenue in the country, have recently been
at the level of BZ$400,000 and have become relatively less
important as a major revenue contributor. Royalty is a charge
for cutting standing timber and serves as a sale price for the
latter (see secticn 3.3.5). A newly expanded Forest Department
Workshop has. been bringing in revenue from sales of BZ$ 40,000 to
70,000. Other direct Department revenue {lumber from Department
sawmill, direct sale of logs, tree seed etc.) is in the order of
BZ$200,000, but against these must be set the so far uncalculated
costs of production.
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Employment

Employment in the forest sector is markedly seasonal.
Almost all logging is carried out during the dry season. It thus
becomes necessary to store logs for up to 9 months if sawing
operations are to be conducted throughout the year; most mills
run short because of a variety of storage problems. Hence, there
is also a seasonality to sawmilling employment. Data available
suggest employment in the sector at 120 man-years in forestry,
170 man-years in logging, 200 man-years in sawmilling and 250
man-years in secondary wood manufacturing. This would amount to
a total of TUO man-years, about 1.6% of the work force (Appendix
7). However, the markedly short operational seasons would
suggest an employment of as many as 500 people in logging and
perhaps 300 in sawmilling, and a total of nearly 1,200.

Environmental values

Some of the principal contributions provided by the forest
are not, and cannot be, readily recorded in a quantitative
fashion. These include the environmental benefits derived from
the presence of forest cover. Of great importance are the
protection of soil and regulation of water flows resulting from
the presence of the forest. In a country as well forested as
Belize these are seldom even recognized, let alone valued.

The forest is slso the habitat for a great variety of fauna,
including small animals used for food, jeguars and many species
of wild birds which provide major scientific and tourist
attractions in reserves and sanctuaries. Forest trees and other
plants supply a wide range of foods (fruits, nuts and other plant
parts), and of medicinal products, for local use. The potential
of this fauna and flora gene bank for possible future development
and use is immense. :

Capital formation’

Capital formation in industrial sectors is most commonly
considered to be the establishment of infrastructure and
industrial plant. The forest sector is no exception. As has
been said, in the development of the sector, logging and
transport of logs and lumber have brought about very considerable
development of roads and waterways. Some roads are still being
built or extended. However, they are almost all seasonal hauling
rcads of use only in the dry period. Most logging and milling
equipment is second hand and fairly old. Even some new
establishments are making use of previously used equipment.

In practice, the greatest change in the sector's capital has
been the depletion of growing stock capital by selective
harvesting of higher value trees, by uncontrolled burning and by
ciearing for milpa farming and cash crops. There have been sonme
limited attempts to restore lost capital by planting and forest
management, and a quite successful effort to reduce capital
losses in pine forests through improved protection against fire.
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Much of the constraint on fcrestry capital formation has
resulted from a 1959 report on the economy of British Honduras by
Mr J. Downie, and from interpretations placed on that report.
Passages from the report that relate to forestry are reproduced

in Appendix 8. Mr. Downie questioned the amount of capital
investment being directed in a poor country to the forest‘sector,
for a programnme that required a long period to yield returns. In

so doing, he noted the suitability of Belize for forestry,
accepted the potential for ultimate very large returns on
forestry, and recognized the heavy past disinvestment in natural
forest capital. He also recognized the need for, and recommended
the maintenance of, forestry services adequate to sustain the
capital value of the forest.

In retrospect, it appears that the impact of his report was
not only to affect new investment in plantations but also to
limit severely the input for maintaining the forest estate.
Furthermore, the report and its effect on budgeting appeared to
discourage the management and staff of the Forest Department from
attempting to maintain a programme of replenishment of the forest
estate; an attitude the results of which are still being felt.

Increased planting of pine, mahogany, cedar and & limited
amount of teak was undertaken in the late 1950s and early 1960s
but this programme was discontinued as a result of budget cuts
resulting from the "Downie Report"” recommendations. Some gmelina
(Gmelina arborea) plantings were started in the early 1960s but
were also discontinued. There was a very modest budget for
"reafforestation" available in the 1970s and early 1980s but
results were limited, and no funds have been allocated from the
1985/86 budget onwards.

Protection from forest fires in the pine forest was
initiated in 1949 in order to maintain the extensive stands of
regeneration initiated by the heavy cutting of ‘the 1950s and
1960s. Unfortunately, financial constraints caused the fairly
modest capital budgets for fire protection in the Mountain Pine
Ridge and the Southern Coastal Plain to be discontinued in the
mid 1980s. The lack of replacement of equipment, which had been
provided by donors, eventually brought the programme practically
to a halt.

Given the regrets often expressed over the lack of funding
for new capital investment in the sector, especially for
plantations, it is paradoxical that so little concern has been
directed to optimizing the use of existing natural forest
capital. This lack of concern is manifest in the unplanned
alienation of forest land to other uses, the nearly ignored
losses to milpa agriculture, the profligate use of high value
woods for ordinary purposes, as well as the limited use, and
hence waste, of many secondary species.
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3.1.3 Laws relating to forests and forestry

The Forest Ordinance (Dickinson 1980, Cap. 176) provides the
necessary powers to declare Forest Reserves, administer such
reserves, set and collect royalties and make regulations for the
protection and disposal of forest produce. It also defines the
powers of forest officials and establishes penalties for forest
offences. This is a strictly regulatory legal instrument as are
the Forest Rules outlining its application.

The Forest Rules under this Ordinance specify the types of
forest licences and permits to exploit forest produce. In
addition, they regulate squatting, building, cultivation,
grazing, hunting in Forest Reserves and lighting of fires in such

Reserves and Crown Lands. They also provide for declaration of
any road as a forest road for the extraction of forest produce or
for access to a forest regeneration schene. Finally, they

prochitit the felling or removal of certain tree species and
plants.

There is also a Forest Fire Protection Ordinance (Cap. 175)
which allows . for the preparation and implementation of a fire
protection plan which may be necessary for the prevention of
forest fires or bush fires or the extinguishing of such fires in
any land held in freehold or by grant, prescription or any other
form of acquisition or lease of Crown Land.

The Private Forests (Conservation) Ordinance {Cap. 179)
deals with the removal and handling of forest produce from
private lands. It sets restrictions on felling, the procedures
for dealing with an application to fell, entry on land, seizure
and forfeiture of trees, disposal of forfeited trees and
penalties for offences against the Ordinance. It has no
provisions for the proper management of. private forests or for
any extension services to owners. A tree under this Ordinance is
either mahogany or cedar.

The National Parks System Act of 1981 provides for the
preservation and protection of highly important natural and
cultural features, for the regulation of their scientific,
educational and recreational use and for all other matters
connected with then.

The Wildlife Protection Act of 1981 provides for the
conservation, restoration and development of wildlife, for the
regulation of its use and for all matters connected with it.

The Mines and Minerals Bill of 1987 prohibits the granting
of a mining licence to an applicant unless the programme of
proposed mining operations takes proper account of environmental
and safety' factors. In deciding whether or not to grant a
mineral right, it is incumbent on the Minister responsible to
take into account the need to conserve the natural and cultural
resources in or on the land over which the mineral right is
sought, or in or on any neighbouring land. In this context, the
Minister may require environmental impact studies to be carried
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out. There may also be conditions included in a mineral right
relating to the prevention, limitation or treatment of pollution;
and the minimization of the effects of wining on adjoining or
neighbouring areas and their inhabitants. The Act also provides
for the reinstatement, levelling, regrassing, reforesting and
contouring of any part of a prospectirg or mining area that may
have been damaged by prospecting or mining operations. .

The Land Utilization Ordinance of 1981 provides for measures
to govern the use and development of land and to introduce
measures for conservation of land and watersheds. The Chief
Forest Officer 1is a member of the Land Subdivision and
Utilization Authority set up under section 9 of this Ordinance.

Under the Ancient Monuments and Antiquities Ordinance (Cap.
259, the Laws of Belize, 1980), the Minister of Education nmay,
by order published in the official Gazette, declare:

(a) any area of unalienated Crown Land containing or
adjacent to an ancient monument to be an Archaeological
Reserve;

(b) any area of alienated Crown Land, title to which has
reverted to the Crown containing or adjacent to an ancient
monument to be an Archaeological Reserve; and

(c) any ancient monument acquired by the Minister under the
provisions of this Ordinance, together with any land
adjacent to it, to be an Archaeological Reserve.

The Pesticides Control Act of 1985 provides for the control
of manufacture, importation, sale, storage and use of pesticides
and for matters connected with, or incidental, to them.
Environmental pollutants or carcinogens such as mercuric
chloride, arsenates, -arsenites and dieldrin are prohibited
pesticides under this Act.

The Land Tax Act of 1982 provides the basis for taxing land
and for matters connected with or incidental to it. Under this
Act, all privately owned land outside towns is valued on the
"Unimproved Value" principle.

Fiscal incentives for attraction of new investment in
industries, including forestry, are processed by the Ministry of
Economic Development. - This Ministry plays an important role in
all areas pertaining to industrial development. Aspects of
personnel training and environmental protection are worked out
and embodied in legal documents by the Ministry in consultation
with the Forest Department.

The Ministry of Commerce, Industry, Tourism and Cooperatives
is responsible " for policy and legislation pertaining to the
import and export of all commodities. In the case of forest
products, the Ministry consults the Forest Department before
decisions are taken on whether to include or exclude them from.
any list being contemplated. Commercial treaties, free-trade
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zones and international agreements also fall within the
competence of this Ministry.

Some of the Acts referred to above at present lack enabling
regulations. The effectiveness of this body of legislation and
regulatory measures, and of 1its application in practice to
various aspects of the forest sector, is examined in the sections
that follow; in particular 3.2.3 on the transfer of land out of
forest use, 3.3.4 on forest management systems, and 3.5.2 on the
institutional provisions for conservation and protection.

3.1.4 Public Forestry Administration

Institutional responsibilities

The forest sector in Belize includes forest management,
forest industries, forest products marketing, national parks and

wildlife management. It also encompasses environmental
protection. Responsibility for most aspects of forestry rests
with the Ministry of Agriculture, Forestry and Fisheries; and
within that Ministry with the Forest Department. However, other

Government agencies such as fisheries, archaeology and education,
as well as non-governmental organizations such as the Belize
Audubon Society, make an important contribution in this area.

The Fores“ Department was established in 1936. Its
precursor was the Forest Trust wihich was established in 1923 as
a self-governing body. The function of the Trust was defined as
"the development and maintenance of the Crown forests of the
colony”.

Under the colonial system of government, the Head of
Department (Conservator of Forests until 1965) was directly
accountable to the Colonial Secretary, who in turn was directly
responsible to the Governor. With the implementation of the
ministerial sys*%tem by virtue of British Honduras Letters Patent
1964~1979, the Porest Department came under the aegis of the
Ministry of Natural Resources, with the Chief Forest Officer as
Head of Department reporting to the Permanent Secretary.
Subsequently, the Forest Department came under the aegis of the
Ministry of Trade and Industry, then the Ministry of Natural
Rescurces and now the Ministry of Agriculture, Forestry and
Fisheries.

In its functioning, the Forest Department interacts with the
Ministry of Finance; the Ministry of Economic Development; the
Ministry of Commerce, Industry, Tourism and Cooperatives; the
Establishment Department of the Ministry of Home Affairs; the
Ministry of Natural Rescources (on land leases and grants of-
land); the “Ministry of Education (on ancient monuments,
antiquities and archaeological reserves) and with the Belize
Audubon Society.

The Forest Department collaborates with the Ministry of
Commerce, Industry and Tourism in the formulation of legislation
regulating the trade in timber, wood products and wildlife. It
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also assists by maintaining tourist shelters and sites in Forest
Reserves. It has, in addition, a coordinating role in the
management and development of National Parks under an arrangement
by which the Belize Audubon Society assists directly in the
management of two wildlife sanctuaries, one national park and one
national monument, until such time as the Department acquires the
financial and human resources to manage them. The Department has
also promoted the formation of a Sawmillers' Association to
cooperate with the Ministry of Agriculture.

The Departwent of Lands has jurisdiction over unreserved
forests on leased Crown Lands pending the grant of title under
tlie Crown Lands Ordinance. However, the Forest Department
regulates all felling or rémoval of trees on such lands,
including leased land, pending their conversion to agricultural
land. Felling of cedar and mahogany on private lands over 100
acres (40 ha) .in area is also controlled by the Forest
Department. However, the Department collects royalties for these
species at half the rates applicable to them in the Forest
Reserves.

The administered estate

At present, there are 2,548 square miles (636,800 ha) of
reserved forests. In addition, the greater part of the 2,531
square miles (655,700 ha) of other Crown Lands and the 3,241
square miles (839,700 ha) of privately owned land is forested.

Forest wutilization is largely carried out by the private
sector. Most of the forest permits and licences are issued for
one year at a time with an option for renewal if performance is
satisfectory. However, sz e licences are issued for periods of
up -to 5 years or even 10 years with an option for further
renewals, again subject to satisfactory performance. Awards,
except for petty permits, are made by the Minister responsible
for forestry on the advice of the Chief Forest Officer. The
forest licences contain clauses which the licence holder must
adhere to and which serve as guidelines for control by the Forest
Department.

There are 479,295 acres {193,968 ha) of private forest land
under licence, but the area of Crown Land under licence has not
yet been established. However, it is estimated that some 620,000
acres (250,000 ha) of Crown Lands are now under various types of
forest licences and permits.

Organization of the Forest Department

The organization chart of the Department is given in figure
3.1. The Department is subdivided into three functional
Divisions .(Management, Research and Utilization) and two
territorial Divisions (the Southern and Western). Each Division
is headed by a Divisional Forest Officer (DFO). The post of DFO
(Research) is now vacant but the DFO (Management) looks after
maintenance and periodic measurements in the research plots. The
functions of DFO (Utilization) are now being carried out by a
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Technical Cooperation Officer under a bilateral arrangement with
the United Kingdom Government. The two territorial DFOs are
assisted by a Forester each. The Southern and Western Divisions
are subdivided into two Rarges each (Melinda and Savannah in the
Southern Division, and Aujustine and San Ignacio in the Western
Division).

Belmopan, Belize. Orange Walk and Toledo Ranges are
adwinistered by the Forest Department Headquarters in Belmopan.,
Augustine and Belmopan Ranges have a Conservation Officer each.
decause of shortage of staff, management in the Ranges is not
very intensive and there is, in particular, an insufficient
number of Forest Guards in some areas. In consequence, neither
protection nor management of the forest can be carried out
effectively. The Belmopan Woodworking Workshop is presently in
the charge of the Principal Forest Officer who reports to the
Chief Forest Officer. There is also one Senior Mechanic at
Augustine, resronsible for the repair and maintenance of vehicles
and other mechanical equipment (the equivalent post at Melinda is
presently vacant).

One consequence of the shortage of staff, and budgetary
constraints, has been a lack of continuity in forestry research

since 1983. When possible, research work has covered areas such
as increment plots, thinning, forest tree improvement, ecological
studies and provenance trials. Insofar as studies on timber

properties and markets are concerned, the Department has had to
rely on such institutions as the Forest Products Laboratory,
Madison, USA, and the Timber Research and Development Association
(TRADA), High Wycombe, United Kingdom.

The budget is prepared by the Chief Forest Officer with the
assistance ' of all .the professional forestry staff and the
Accounting Section of the Ministry of Agriculture, The
Department does not have a programming officer, but there is some
interaction with the Policy Analyst of the Ministry of
Agriculture. Control of operations is carried out, at various
levels, by the Chief Forest Officer, the Principal Forest Officer
and other professional staff. There is no organization and
methods unit in the Forest Department but any relevant
improvements in this area are made in consultation with the
Permanent Secretary of the Ministry and senior staff of the
Department. :

Forest Department staff

Porest personnel administration is normally handled by the
Assistant Secretary in the Ministry in consultation with the
Chief Forest Officer. Specimen job descriptions for the posts of
Chief Forest QOfficer, Principal Forest Officer, Forest Officer,
Forester, Forest Ranger, Conservation Officer and Forest Guard
are given in Appendix 9. As can be seen from these descriptions,
there is a system of pay scales for different categories of
personnel. Promotion to the various levels is on the basis of
educational qualifications, experience, aptitude and other
personal attributes? However, appointments to professional and
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Forester posts are made on the basis of educationel
qualifications.

By comparison with public forestry administrations in other
tropical countries, Belize has considerably fewer personnel, at
all levels, in relation to the size of the forest estate under
management and in use than is normally accepted as being
necessary. Nor has there been much increase in numbers in recent
years. The staffing situation of the Forest Department since
1965 has been as follows:

Table 3.3: Staffing Situation since 1965.

Category of Personnel 1965 1966-72 1980 1981-85 1988

1. Professional 4 5 5 6 6

a) national 2 3 3 4 5

b) expatriate 2 2 2 2 1

2, Technical 32 33 34 35 36

a) trained 5 2 3 3 3

b) untrained 27 31 31 32 33

3. Admin. and Clerical 12 19 17 12 16

i, Miscellaneous 10 o= - - -

5. Permanent Labour - 115 167 134 133 150 (1)

(1): 133 Field Workers, 17 Woodworking Workshop.

There is no formal training scheme for forestry staff in the
country. Forest Rangers and Forest Guards are normally trained
on the job, but some have taken short courses in Honduras
(Siguatepeque) - in seed procurement, fire protection and
sawdoctoring. Assistance is expected to be provided by the
United Kingdom in setting up local training facilities
in-service. A small number of promising technical staff have
been trained on scholarships in Cyprus, the United Kingdom and
Trinidad.

At present, there are two students receiving professional
education in the United Kingdom. One of them is expected to
return with a degree in Forestry this year, while the other is
studying wood technology. Formerly, professional foresters were
also trained in Canada and the USA and more recently in Mexico
(Durango). The choice of country depends largely on which.- one
offers the training opportunity. Two professional foresters have
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Table 3.4 Forest Department Budget and Expenditure.

CAPITAL BUDEETS

ITEN 1975 1580/81 1981/82 1982/83 1983/8% 1384/95 1985/8¢ ISES/ET 158798

Local Sources bZs

Reaffors<tation 45000 73000 6000 95000 9000 95000 ¢ 0 I3
Contingaiion-Fire Protection (NPR) 40000 SS000  &000G 75000 75090 75000 ¢ ¢ 0
Replacesent of Vehicles 37600 60000 ¢ ¢ G 0 6 G
Plant & Equiperest - Forestry 2056 £3900 EI0LT SR 3N 6 bl SR S 11
Building - Forestyy A0000  Sct09 ¢ 45000 45009 U 0 o b}
Fire Prolection Progracse - Coastal Pfaln 23000 30000 40000 50000  S00%0 0 0 0 o
Continuation: Kango Farz/Monkey Toxm Road 30000 40000 0 0 0 0 0 0 0
Fire Tender §0000 0 0 0 0
Overseas Supported Progracses

1587/88

Pine Seeds 31600

(project Cost - 52551000)

Ko Fudget for 1983/57 or 1985/86 in this category

BUGSET
REVENE 1988/65 1987/83 1986/67 1985/B5 15B4/ES
Inport Duties 33200000 29000000 ZEXX0600 30000000 23500000
Est.Forestry
Export Daties © 2050000 1200000 1600000 2350000 2200000

Royalties Forest Prodocts 400000 370000 330000 300000 250000
{froa Forest Departsent)
Pernit Fees: Crowa Lands 2000 1000 1000 8000 8060

Forestry Revenue Producing 70000 200000 150000 180000 150000

Woodwork Shop 30000 40006  EO000 100000 100000
Scbtotal Forestry 100006  2400¢0 230000 220000 250000
EXPENGITURES 1988/89 1987/88 1986/87 1985/86 1984/8S
FORESTRY 1996377 231000 1917000 2015147 1904458
Forest Operations 238335 27¢000 264000 299339 238093
Forest Maragesent 79737 . 107000 74000 85000 85000
Bestern Division 512108 422000 S47000 570292 5354243
Sowtbern Division 501892 S76000 4B000  SIS000 437778
Research Division 0376 TBOOO 74000 81580 81324
Kechanical Division 208208 227000 185000 205000 205000

Belsopan Yoodwork Shop 223 L5000 1A0000 149000 148000
Seed L Lusher Production 182780 170000 150000 150000 150000

Expected XXXXXXXXXX ACTUAL XXXXXXXITIXIYXIIX
1987/88 - 1986/87 1965/86 1984/65 1362/84
33176000 PBYTSSO0 23900060 2585
2c84000 1777000 1495080 1
4.88 6.13 3.78 5.7

2037000 1671896 1633000 2230595 2268356
247000 73000 71000 §51000 182000

330000 359438 404000 408643 439143
73233 37335 426129 410270

1000 14982 1000 4440 5624

TH00 236357 182000  20879c 125841

20000 47900 S0 TSESE 41554
95900 304257 E3200e  IEAOTH 204N

1967/88 1985/87 1985/85 (1SGA/ES 1533764
1884000 1854374 1851201  KOT  1E20329

266000 230687 215237 AVRILAELE 44721

B0000  74B03 75467 7SERZ
480000 532889 347034 383243
495000 S04222 301915 368347

59000 47671 AT 456098
169000 191203 183298 2e471S
185000 130848 118954 111579
150000 14451 139599 1528€3

jource: Estisates of Revenue and Expenditure, as presented to the Hovse of Representatives annually
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attended in-service courses in project planning in Belwopan, or-
ganized recently by the Caribbean Development Bank. Others have
benefited from USAID study tours and participated in US interna-
tional forestry seminars on organization and management.

In 1987, 36,000 man-days were worked by forest workers
erployed by the Forest Department. Since 1983, there has been a
decreasing trend in overall employment in forestry due to
decreasing budget allocations for capital expenditure.

J’orest Department budget

The sums allocated for the recurrent expenditure budget of
the Forest Department for 1987/88 and 1988/89 were BZS$ 2,321,000
and BZ$ 1,996,377 respectively. As is shown in Table 3.4 above,
budgetary allocations have not been increasing and in real terms

have shown a downward trend. Also, actual recurrent expendi-
tures heave been below the budgeted levels in rece-t years, 1in
compliance with government instructions. Capital .Ludgets have

also fallen (sec Table 3.4). 1In fact, since 1984,85 no further
capital funds have been allocated for forestry, apart from BZS
40,000 allocated in 1987/88 for the replacement of plant and
equipment.

The Department has well over 120 dwelling houses, offices
and other buildings to maintain. In addition, it possesses six
caterpillar tractors, most of which are old and require frequent
maintenance and overhauls. There are also six wheeled tractors of
which three are obsolete. In addition, the Department owns six
lorries of which all but one are old. There is one new motor
grader and two old ones for road maintenance and some twenty
personnel vehicles (Land Rovers and Pickup trucks). However, all
but four of these are old and need replacement. A new FM radio
network has been recently installed. This has considerably
improved communications between the main forest stations. Most
of this capital equipment has been provided through external aid
projects, and its present poor condition is largely due - to the
lack of provision in the budget, or accounting prccedures, for
their replacement.

The Forest Department is thus unusually small in relation to
its responsibilities, and has been further hampered by a lengthy
period of budgetary stringency. The implications of these con-
straints on public management and control of the forest sector
are examined further in the following sections of this report.
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3.2 FORESTRY AND LAND USE

3.2.1 The Land Base

Geology

Geologically (see Map 3.1), Belize is a complex of limestone
rocks overlain by alluvium on the east and surrounding the Maya
Mountain massif in the south centre. The steeply sloping
mountains, which are intersected by fault lines, comprise a block
of metamorphosed Palaeozoic shales and sandstones with intrusive
granites.

Extending to the north, west and southwest is an extensive
area of Cretacious and Jurassic limestones. It comprises much of
the country between 200 and 2,490 ft (60-760m) above sea level.
Early Coban limestone is overlain by younger Campur and Lacandon
beds that give rise¢ to rugged Karst landscapes, characterized by
"tower and hollow" topography, sinkholes, caverns and underground
rivers. East of the mountains the limestone is buried under"
sediments. In the south the limestone tract forms the interior
uplands of the Toledo District.

Eocene limestones occur over most of the area north of the
mountains as the Santa Amelia and Buena Vista formations. The
former is confined to the west where it forms low elevation.Karst
topography and a series of low, steep sided, east facing scarps.
These and the narrow, 50 ft (15m) deep New River Lagoon as well
as the shallow Crooked Tree Lagoon, are manifestations of
slumping of limestone which has resulted from the development of
the Yucatan Trough off.the northeast coast.

The coastal plain is of low elevation and has little relief,.
In the extreme south a narrow strip of Belize lies within a
tectonically active zone that otherwise covers extensive areas of
Honduras and SE Guatemala.

Soils

The soils of Belize were comprehensively studied for the
first time in 1952-54, The results, supported by 1:250,000 soil,
vegetation and potential land use maps, were published by A.C.S.
Wright, D.H. Romney, R.H. Arbuckle and V.E. Vail in 1959. The
team identified, mapped uand gave acreages for 70 soil types and
230 sets within themn. They described them with reference to
profile characteristics, topography, altitude, parent material,
rainfall, natural vegetation, present land use and limiting
factors. . :

In general, limestone soils preponderate in the northern,
northeast, west and west centre of the country and in western
Toledo District. Those derived from quartz-rich rocks or which
have been formed under conditions of continuous acid leaching,:
occupy much of the higher country (which otherwise comprises
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Map 3.1: Geology of Belize.
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skeletal soils) as well as large areas in Toledo. Recent soils,
including sand and alluvium, are prominent in the north centre
and in a band down the eastern side of the country. Since the
pattern of soil variation is typically detailed and intricate,
there are few large areas of uniform soils.

Lack of fertility in most lowland soils is traceable
directly to lack of base-rich minerals in the quartz-rich rocks
of the mountains. The other chief soil forming rocks are
limestones which occur abundantly. They are among the most
fertile in the country. They have a high content of expandible
clay, dark coloured topsoil, near neutral pH, high levels of base
saturation and cracking surfaces. They vary widely
morphologically, in step with cheanging topography: shallow and
stony on steep slopes; deeper and more variable on gently sloping
plains around hills and on limestone outcrops as in parts of the
Southern Coastal Plain.

The soils of the Toledo Lowlands fall into two fairly
distinct groups. The Temash soils are mainly fine textured,
acidic, leached and imperfectly drained. The Machaca Plain soils
contain higher proportions of calcareous and arenaceous
materials. They tend to be better drained.

The alluvium derived Puletan soils of the lowland "Pine
Ridge"” have coarse to medium textured top soils overlying
strongly mottled, compact, subsoils. They are leached, acid and
have low base status. These features, combined with their
impermeable subsoils, seasonally saturated topsoils and dry
'season moisture deficits, create a difficult plant growth
environment. The characteristic cover of pine and grass savanna
manifests these conditions. No proven permanent agricultural use
has yet been found for- these soils.

Potential land use

Wright et al. (1959) related the 70 soil types and 230 sets
within them that they defined to the most appropriate of 13 land
use classes and 33 sub-classes, reflecting an assessment of best
potential use and broad cultural practice. A detailed aresa
statement was then given, indicating for 24 sub-regions
comprising the country, the extent of each land use (i.e. crop
type) class and sub-class. The results of this analysis, besed
partly on the team's extensive direct field observations, are
shown in Table 3.5.

A more detailed land resource survey of the Toledo District,
based in part on the use of satellite imagery, was published by
ODA's Overseas Development Natural Resources Institute (ODNRI)} in
1986. The sutvey and assessment framework in this case was a
series of land units that strongly reflected the underlying
geology and landforms which, with warm temperatures and high
rainfall, give rise to highly complex soil patterns, as noted by
both Wright et al. (1959) and the ODNRT team. A similar survey of
Stann Creek District was in progress in 1988.
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Table 3.5: Area Summary for Land Use Classes
Defined by Wright et al (1959},

Broad use Crop Type Crop or Area %
category cultural Acres (Ha)
sub-types
Forest Protection forest - 1,272,318 (514,900) 27
Mahogany forest 3 760,080 . (307,600) 16
Pine forest 4 575,990 (233,100) 12
Agriculture Orchard 4 260,691 (105,500) 6
Long rotation pasture 3 734,628 (297,300) 15
Short rotation pasture
and arable 7 971,597 (393,200) 20
Swamp rice 2 62,516 (25,300) 1.3
Market gardening - 5,930 (2,400) 0.1
Bananas - 13,343 (5,400) 0.3
~ Sugar cane 4 109,218 (44,200) 2.3
Total 4,766,311 (1,928,900) 100

In 1984 Wright re-grouped the soil types identified and land
use recommendations made in 1959 using a system of seven major
"landforms, each: with two or more sub-divisions. The results,
with approximate ODNRI equivalents in Toledo District added, are
shown in. Table 3.6, the landforms being depicted in Map 3.2.
. They provide a useful overview of the classification into
landforms and their subunits, the principal soil series within
them. as well as major so0il limitations and recommended land use.

The summary of the analysis by HWright et al. (1959) in Table
3.5 indicates that the survey team considered that 3,371 miles?
(8,733 km?), (4s% of the land they classified) was potentially
suited to agriculture’ while 7,446 miles? (19,289 km?), (55%), was
potentially suited to forestry. After allowing for limitations
of drainage, shallowness, inherent infertility and lack of
moisture in the dry -season, some 1,737 miles? (4,500 km?) of
land, i.e. 55% of the foregoing area of 3,371 miles? (8,733 km?)
of potential agricultural land, was classified as potentially
mechanisable without high financial and technical inputs.

. However, the more recent ODNRI 1land resourcement assessment

surveys (King et al 1986, King et al 1988), drawing on subsequent -
experience in Belize and elsewhere in the tropics, suggest that
the area which can be successfully put under sustainable
agriculture’ is probably considerably less.
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3.2.2 Present Land Use

Land Ownership

The mainland land ownership pattern is depicted on Map 3.3.
The approximate areas of the categories shown are summarized in
Table 3.7.

Table 3.7: Distribution of land in Belize, in miles?
(km?), by Ownership Categories.

Category Area

Miles? (Km?2)
Reserved Forest (1) 2,548 (6,368)
National Land 2,400 (6,219)
Reservations in Toledo District 109 {282)
Private Land 3,241 (8,397)
Conservation Areas 22 (56)
Sub-total ("Forest Land") (2) 8,230 (21,322)
Agribusiness (BSI) Lands by (113)
Towns and Cities k6 (120)
Total 8,342 (21,555)

(1): Forest Department figure; see Table 3.9.
(2): This area is officially classified as "Forest land".

All land other than that classified as agribusiness land (44
miles?, or 113 km2?) or urban land (46 miles?, or 120 km?) is
officially designated as forest land (8,397 miles?, or 21,322
km?). The latter thus accounts for 93% of the land area of
Belize, and is essentially distributed among three ownership
categories: Permanent Forest Reserve, Unreserved Forest Land
(also referred to as National or Crown Land) and Private Land.
This distribution is ‘summarized, by type of vegetation cover,in
Table 3.8, which is taken from Hartshorn et al (1984), where it
was derived by recalculation from FAO (1978).

Agriculture

As has been noted earlier, agriculture is one of the two
most important sectors of the country's economy. The sector is
the Government's top development priority, being promoted through
arrangements enabling acquisition of land for resettlement,
improved access to credit, provision of access roads and
improvements in marketing arrangements. ’ )

Milpa farming is still practised, mainly in the'Toledq
district, but small family farms using slash-and-burn methods are
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Map 3.2: Principal Landforms of Belize Based
on Major Soil Features.
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more common. (Milpa is used here to denote a rotational farming
system; by contrast, slash-and-burn is non-rotational).
Permanent agricultural developments, though subject periodically
to discouraging marketing and infrastructural factors, are
expanding: sugar cane and pasture in the north; mechanized beans
and small grains in the west; cacao and citrus in the east.centre
and south; rice in the south. A limited area of potentially
productive soils awaits development. There is an influx of
immigrants from more heavily populated countries in the rezion as
well as demonstrated interest on the part of larger, financially
stronger concerns from abroad.

As typically practised in Toledo District, the traditional
milpa farming system is characterized by simple, low input
technology and the use of family labour with communal effort to
deal with peak work periods. Each year an area of woodland is
cleared and, along with some of that used during the previous
year or two, planted with maize (for subsistence) followed later
in the season, on the same ground, by beans or rice (the cash

crop) . A second, dry season ("matahambre") corn crop is grown
late in the season on fertile levee land as an insurance against
any failure of the early season crops. Each annually cleared

area is fallowed after 2 or 3 years, for up to 15 years, i.e.
long enough for the soil to recoup its organic matter content and
structure and for weeds to be suppressed by woody regrowth. By
this means a family produces its food requirement, and some
produce to sell, from 5-7 acres (2 to 3 ha) per annum.

Milpa succeeded in the area as long as it was applied as =a
subsistence activity and there was sufficient land to sustain it.
However, population increases (e.g. by U44% in the Toledo area
between 1970 and 1985) resulted in progressive shortening of the
fallow period. Groups of villages, together with immigrants,
moved to new areas, e.g. in the Stann Creek, Southern Highway,
Santa Cruz and San Antonio areas. Some encroached into Columbia
River Forest Reserve,.part of which (including the greater part
of a mahogany plantation which these farmers had established
under the taungya system) was excised by Government for use by
nilperos.

During the 1970s the Government initiated a research and
extension programme to modernize agriculture around lowland rice
cultivation. This was designed to raise rice production for the -
domestic market, improve living standards for the milpero,
regulate land use, and integrate the Maya more closely into the
cash economy and national development. Based on an earlier
change that Mayans in the north had made from milpa to settled
sugar cane farming, an attempt was therefore made from 1979,
through the Toledo Research and Development Project, to replace
traditional maize milpa with settled, partly mechanized 40-acre
(16 ha) lowland rice farms, which might have the additional
advantage of increasing rice production from the region.

Before long, recognition of the economic, technical and.
pacrticularly, social implications of this initiative led 'to a
change of research focus to emphasize development of farming
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systems through incremental changes more in keeping with the Maya
outlook and experience. This entailed introducing improved crop
varieties and methods of husbandry to improve production from
both the upland and lowland annual crops and introducing
perennials, e.g. cacao and citrus, into the former, so that both
would be sources of cash as well as food. In addition,
leguminous cover crops were introduced to shorten the fallow
period. Some of these innovations have been quite widely adopted,
such as the cultivation of cacao, but progress towards settled
farming and a cash economy is now seen to be necessarily slow.

Settled or commercial farming is practised by three distinct
groups: small, medium and large landowners. Small farmers with
5-50 acre (2~20 ha) holdings using permanent fields are located
principally in Corozal, Orange Walk, Stann Creek and north
western Cayo. They are the largest group in the sector. They
produce much of the locally consumed food as well as 60% of the
sugar cane and some citrus for export. Most wmilpa and slash and
burn farmers work holdings in this size range, or smaller.
However, apart from those on Reservation land in Toledo District,
the great majority use leased National or private land, or
Location Ticket land. The Government has recently sponsored a
settlement scheme for immigrant Salvadoreans near Belmopan, and
has set aside 135,900 acres (55,000 ha) of National Land north of
the Belize River in the same general area for the same purpose.
A few farmers clear and cultivate land illegally, e.g. in
Mountain Pine Ridge and Columbia Forest Reserves.

Medium sized farms of 50-500 acres (20-200 ha) are mostly
operated by Mennonites in Cayo, Corozal and Orange Walk
Districts. They are relatively productive, compared with
unmechanized small farms, and supply the domestic market with
most of its poultry and eggs, milk, cheese and vegetables.

Large holdings account for some 60% of the country's
agricultural 1land. They are concentrated in the north and
southeast centre. Many of thenm, particularly in the north, are
not developed, some are partially developed with ‘pastures, some
farmed on a small scale, while parts of others are rented to
small farmers. The largest individual holdings of (mainly
undeveloped) private land, situated in Orange Walk and north
western Belize Districts, formerly comprised a single block of
938 miles? (2,430 km?) held by the Belize Estates and Produce
Company, which was recently subdivided into several holdings.
There are several substantial developments for production of
sugar cane in the north, and for citrus, bananas and mangoes in
the east and south centre. Agricultural development is
constrained, particularly in the southern third of the country,
by costs of transport.

Sugar cane has in recent years occupied more than half the
active crop land, even though the industry is at present in a
depressed state. The areas under sugar cane are predominantly in
the north of the country.

Commercial production of citrus is concentrated in Stann
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Creek District, and there are some groves in Cayo. 0f some 360
citrus growers, 90X grow less than 20 acres (8 ha).The area under
citrus has recently been expanded, and further new grcves are
under development. This has occasioned a number of recent
excisions from Forest Reserves to make land available Ffor the
purpose.

In contrast to the earlier groves, which were primarily on
soils in the Stann Creek Valley, much of the new development is
on Puletan Soils in the Puletan Plain and Stann Creek Coastal
Plain land systems where citrus has not been grown over an
extended period before. As has been pointed out in the report of
the ODNRI land resource assessment survey (King et al 1988),
these soils - which are sandy, acidic, low in essential plant
nutrients, high in active aluminium, and frequently with one or
more strongly compacted soil horizons - are not pgenerally
considered suitable for citrus. There is therfore a danger that
they will prove uneconomic or fail, as has happened to most other
agricultural developments on these soils in the past.

The Banana industry has had a chequered history. Earlier
plantations in the Stann Creek Valley have twice been
discontinued; the first time because of drought, hurricane,
disease and management problems; the second time because of high
costs of production, low quality bananas and hurricane damage.
Banana production is presently concentrated on parts of the
Toledo and Stann Creek Floodplains, "and faces managerial,
shipping and credit constraints. A programme is under way to
sell plantations to employees who demonstrate managerial skills.
-The Banana Control Board (BCB) estimates that 3,95G acres (1,600
ha) of plantations are necessary to make the industry
economically sound.’ Hurricanes caused severe damage to
plantations in 1974 and 1978.

As has recently been pointed out (King et al 1988), even
with a high standard of technical support and management, much of
the land under bananas is only moderately or marginally suitable,
because of seasonal invasion of cool northerly fronts, and the
high cost of inputs relative to constantly changing external
prices.

Commercial production of Cacao began relatively recently, in
the Sibun valley. Expansion of the area under this crop is under '
way, with support from USAID and Hummingbird Hershey Limited.
Belize is self supporting in rice production, half of it being
produced by milpa farms in Toledo District.

The country's suitability for livestock production has been
rated highly by USAID. Wright et al. (1959) stated that, in the
long term,. beef production on land converted to pastures,
particularly in the Northern Lowlands landform, would be one of
the most durable forms of land use; though its profitability in
subsequent market conditions has been questioned. In 1978 1land
in cattle operations. totalled 250,000 acres (100,000 ha) of which
45% was pasture. Some 76% of the herd of 48,700 head was on 375
farms larger than 100 acres (40 ha) ., Pig production is
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traditionally a small farmer enterprise, a major part of the
activity being centred among milpa farmers in Toledo district.

Forest and woodland

The classification of 93X of the area of the country as
"forest land" is perhaps best viewed as an indication of the
potential extent of the forest cover in the absence of human
influence (as shown in Table 3.8). The extent of actual cover of
forest is unclear. Several estimates exist, with quite widely
different results, but without sufficient information about their
origins to make it possible to judge between them. The available
infornation is presented and discussed in Appendix 10, and the
most recent of the estimutes are summarized in the discussion
that follows. :

The natural distribution of forest types is determined
partly by climate but mainly by the soil. "Unquestionably, soil
development is the key to the variation in the plant cover"
(Wright et al. 1959, page 30). The role of fire in establishing
or maintaining tropical pine forest seems to vary. Lightning-
caused fires plus a heavily leached soil on a very ancient land
surface appear to favour the conifers on the Mountain Pine Ridge
and other isolated upland sites. On the coastal plains and in
the north of Belize, the "pine ridge" seems to be confined to
heavily leached sandy soil, and sustained by burning.

Table 3.8: Distribution of Land in Belize by Ownership and

Original Vegetation Cover, in miles? (kms2).(1).

Forest Land Permanent Unreserved Private Total
Category Forest Reserve State Land (2) Land
Closed forest 2,040 1,686 2,377 6,103
(broadleaved) (5,286) (4,367) (6,159) (15,812)
Open forest 248 81 52 381
{(woodland/pine) (642) (210) (134) (986)
Mangrove and 10 376 . 543 929
swamp (26) (974) (1,408) (2,408)
Open and 160 388 381 817
grassland (41h) (1,006) (986) (2,116)
Total 2,548 2,531 3,241 8,230

(6,368) (6,557) (8.397) (21,322)

(1). Agribusiness lands totalling 44 miles? (113 km2?), and 46
miles? -(120 km?) of cities and towns, are not included in the
above table.

{2). Includes Indian -Reservations in Toledo District.
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The broadleaved closed forest category occupied in 1981
about 6,103 miles? (15,812 km?), mangrove and swamp a further 929
miles? (2,408 kn?), while open forest and pine covered only 381
miles? (986 km?) (Hartshorn et al. 1984). The sparsity of rain
gauges makes extrapolation hazardous (Walker 1973) but the
tropical pines seem not to be found where the average annual
rainfall is more than 78 inches (2,000 mm), (up to 117 inches, or
3,000mm, on the southern coastal plain). However this does not
imply that the vegetation under lesser rainfall will be open and
pine forest; fire and soil conditions then determine whether
-conifer or broadleaved forest will prevail.

By the time that the Forest Department was created in 1922 a
good deal of the northern half of Belize had been alienated. The
Haematoxylum forests were privatised at an early stage of
European settlement. Later, the easily accessible mahogany areas
covering practically the whole of the north and part of the south
left the Crown estate (Stevenson 1938). The Land & Survey
Department's property map shows the great extent of the areas
assigned as "mahogany works”, all through the lowland areas of
the country.

The establishment of the permanent forest estate, in
accordance with the recommendations of the Hummel report in 1921
(Hummel 1925), was very largely restricted to the less accessible
and higher lands of Belize, plus the southern coastal plain (pine
and grass savanna) and swamps. The imposition of land tax caused
relinquishment of some private holdings and consolidation of
others. However, the proportion of privately-owned land in
Belize in 1988 has altered less than 0.5% from the 45X% in 1938.
The Forest Department has not been able to obtain a permanent
foothold in the rich mahogany forests north of the Belize River,
‘except for Freshwater Creek Forest Reserve.

According to 1988 Forest Department figures, which allow for
the recent declaration of Cockscomb Basin as Reserved Fores., and
for excisions since the compilation of the figures shown in Table
3.8, there are 16 Reserved Forests, totalling 2,545 miles? (6,592
- km?), or 30X of the land area. These are listed in Table 3.9,
and are described individually in Appendix 11. Nearly one third
of the Reserved Forests area is classed as "inaccessible”. About
one fifth of the Reserved Forest area, much of it inaccessible is
regarded by the Forest Department effectively to be protection
forest. Therefore, assuming that about one half of the area
regarded as protection forest is also included in theinaccessible
category, in effect the area of Reserved Forest that has been
used for production of wnod amounts to about 1,500 miles? (3,900
km?). As was noted earlier, production has taken the form of
repeated selective felling of the larger treesof a few
commercially sought after species.

Plantations of Pinus caribaea (some 5,000 acres, or 2,000
ha), mahogany (over 1,000 acres, or several hundred ha), Cedrels
adorata (1,250 acres/500 ha) and Tectona grandis were established
in Forest Reserves during the 1940s and 19505, followed by about
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2,500 acres (1,000 ha) of Gmelina arborea in the 1960s.

The one fifth of the Reserved Forest area which is regarded
as protection forest is intended to serve the requirement of the
forect policy for the maintenance of environmental stability,
particultarly through water catchment protection and wildlands
conservation. However, no areas are specifically designated in
manasement plans for catchment protection.

Wildlands Conservation is currently represented by a number
of areas declared and identified for conservation under the
National Parks System Act, the Crown Lands Ordinance and the
Fisheries Ordinance. These are described in section 3.2.4. Five
of the eight areas, covering & total of 21.7 miles? (56.2 km?),
are in Forest Reserve and Unreserved State Forest Land. Areas
designated under the National Parks System Act (1981) (national
parks, nature reserves, wildlife sanctuaries or national
monunents) fall within the jurisdiction of the Forest Department.

Unreserved forests on National Land, which are under the
jurisdiction of the Lands Department, are available for lease
"under the Crown Lands Ordinance pending the grant of title.
Under the Forest Ordinance, the Forestry Department issues
licences to cut timber on National Land, including leased land,
pending its conversion to agriculture. Royalty is charged for
any timber cut for removal and conversion for sale.

Forests on private land comprise a significant part (30-
40Z) of the total forest resource. However, there is 1little
publicly available information on forest in private hands. The
exception is the forest of the former Belize Estate and Produce
Co (BEC). This company, holding at one time nearly one fifth of
the land area of Belize and reputedly the richest mahogany
forest, was one of the few to take advantage of the creation of
the Forest Department. For some years, Forest Department staff
were seconded to the company to assist in management. The size
of the estate was reduced over time but was still 980 miles?
(2,538 km?) in 1984. . The productive forest area of 754 mitles?
(1,953 km?) was inventoried in 1975. At that time it contained
an average of some 21 ft3 per acre (1.5 m3 per ha) of exploitable
mahogany and cedar.

The company estate is now split into 'several portions, some
of which are under short-term forest licences and permits. The
southern unit of 247 miles? (640 km?) is currently being
selectively“ exploited. The remainder has been disposed of in
various. ways: of the large central block a small area will be
converted to agricultural use, the future of the remainder being
unknown at present; in the north-east a part has been purchased
by Mennonites based at Blue Creek:; a block of 234 miles? (K07
km?) in the north is to be managed by the Programme for Belize as
the Rio -Bravo Conservation Area, eventually to go to the
Government: of this area, 63 miles? (162 km?) were donated by the
former owner, while the remainder is under agreement of purchase;
the rest of the original tract, in the east-centre, is believed
to be destined for citrus plantations.

H
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Two other tracts of privately or community-owned land are
dedicated and managed as conservation areas.

3.2.3 The Balance Between Forest and Agriculture

The transfer of land from forest to agricultural uses has

been accelerating. Transfers are taking place mainly on private
land and on National Land , but in recent years several thousands
of acres/hectares of land have also been transferred out of
Reserved Forests. Some of this has been for the development of

agricultural tree crops, soem for shrimp farming, and some from
Columbia River Forest Reserve for milpa farming. Other transfers
are pending.

As was pointed out in the previous section, the suitability
of some of the areas for agricultural use has been questioned.
But, no mechanism is consistently used in Belize for scientific
review of so0il capability in areas proposed for conversion from
forestry to~ agriculture, or to ascertain whether suitable
alternative areas are available. Particular concern attaches to
the impact of excising Reserved Forest areas on the productive
and protective objectives set out in the national Forest Policy.
Some people predict that, within five years, the remnants of many
of the Forest Reserves in the Southern Coastal Plain will have
been excised for agricultural use - despite the history of failed
agricultural developments in the area.

The information available on this subject is discussed in
the present section. Attention is directed not Jjust to the
choice between forest or agricultural use, but also to the
integration of trees and crops, or livestock, in different land
use and farming systems.

The mestizo aand Yucatec Maya sugar-cane farmers of the north
have retained a surprising amount of woodland, in the corners of
fields and in areas which cannot ve cultivated. They also have
well-treed backyard gardens ard living fence lines. So far as is
known to the TFAP Mission, the remnant woodland is unmanaged and
subject to continual degradation through the removal of house
- poles, firewood and other small items of forest produce. Some of
the rural development projects in the north include an
agroforestry component, but these seem to involve planting rather
than active management of remnant woodland (which may be commuanal
or of doubtful ownership).

] The mestizo farmers in the west, near the border with
Guatemala, have relatively small holdings and tend to practice
the normal Central American slash and burn agriculture, with
decreasing fallow periods. The boundary between forest an<
farmland creeps uphill and onto more marginal land each year.
The cultural preference is to remove forest cover for the staple
crops with' Cl-type photosynthesis. There are agroforestry
possibilities for fence lines and backyards, and possibly trees
in pastures on the larger holdings.
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Mennonite farmers generally prefer complete forest clearance
with de-stumping and burning followed by repeated cultivation,
mostly mechanized, to control the regrowth of weeds. However,
the small grcups of selr-sufficient Amish practice mixed
farming, including horticulture of fruit trees and b:. keeping; a
System more amenable to agroforestry improvement.

The citrus and banana farms in the south involve complete
forest clearance. A single, new, enterprise proposes to clear
natural pine on the Southern Coastal Plains and reafforest on
those Puletan soils which are unprofitable to ameliorate for
citrus. Some carefully selected alluvial soils on the coastal
plain grow satisfactory fruit crops. However, as was pointed out
earlier, there are indications that some recent agricultural
expansion has taken place on low productivity sites where it
might not be sustainable and which would be more appropriately
used for forestry. ! 'amples are citrus developments on the
probilem Puletan soils an. replacement of forest plantations with
perennial agricultural crops.

Mango seems to fare better than citrus on more favourable
sites in the Puletan soils area. However, even this crop on these
soils is also questiounable since it has to be fed frequently with
lime and fertilizers, is subject to pests *hat cre costly to
control and is subject to uncertain market prospects for the
fresh fruit. The latter factor applies also to citrus, plans for
large scale development of which on the former BEC lands have
been shelved, ostensibly for this reason. It is contended
locally that the more uppropriate use of problematic sites would
be for lower input forms of forestry for which they are suited
€.g. management of naturally regenerating pine through control of
fire and deep drainage. 1In addition, based on early trials with
Pinus caribaea in the Savanna area, phosphatic fertilizer
applications deserve trial.

Some areas in Freshwater Creek Forest Reserve that have been
converted to sugar cane are said toc be on soils too sensitive for
this use while some pastures developed on forest lands ‘in Orange
Walk have deteriorated because of poor drainage, leading to
puddling or invasion by woody vegetation. In that region of
complex so0il and drainage patterns .smal)l farms are a better
alternative to forestry than large permanent crop units.

The Mopan and Ketchi Maya in the south have the legal
protection of Indian Reserves in which they can practice
traditional communal shifting agriculture. It has long been a
concern of the government that rising population has caused
encroachment onto government land outside the Indian Reserves and
& shortening of the long-cycle fallow within the Reserves.
Sociolougical studies in the Toledo rural development project in
the early 1980s suggested that the short-cycle fallow had not
been decreased, but some land was being removed from the fallow
by being placed under perennial crops.

As was indicated above, the traditional social system of the
Maya has not yet come.to teru: with individual ownership of land,
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Maya has not yet come to terms with individual ownership of 1land,
perhaps a necessity to justify family investment into perennial

crops. However, small but increasing areas of cacao are
established in fallow after farming, or in forest cleared of the
understoreys. Bananas and some fruit trees are used for shade.

There are possibilities for diversification of shade trees and
improved horticulture but neither the Forest Department nor the
Department of Agriculture are staffed to provide this extension
effort. The Maya migrating north along the Southern Highway and
closing on the eastern boundary of the Maya Mountains Forest
Reserve seem to be interested only in staple crops at present,
with part-time employment in the plantation estates.

The information reviewed in this section draws attuntion to
what is often a fine line as to whether forestry or agriculture
would be the most appropriate use in a particular instance, in
the long as well as the short term. Although a general impression
might be gained that there is no overall shortage of land for
agricultural development, attempts to identify specific available
parcels usually encounter difficulties. Moreover, numerous past
crop development projects in Belize have failed. Some of the
expansion currently taking place, particularly of commercial
farming, is on marginal areas that are more suitable in the long
term for forestry.

This underlines the importance of analysis of the
alternatives using whatever soil and other data concerning the
land. as well as economic and sociological data, are available.
Agroecological data can be drawn from analogous zones in other
countries pending the development of data in Belize. The
analysis should of course take account of relative needs from the
two sectors, implying the relevance of long and short terno
government sectoral and development policies.

Review of the present situation also underlines the
opportunities for combiniug two or more sets of needs through the
use, when appropriate, of agroforestry techniques. Such systems
are needed in order to diversify and enhance overall production,
stabilize milpa farming, sustain productivity and provide extra
cources of cash.

A promising start has been made by introducing cacao 1in
small farms along the Hummingbird Highway, while the Toledo
Research and Development Project has introduced cacao, avocado
and leguminous ground cover plants into the milpa regime with
promising early results. Other potential opportunities involve
the development of treefagricultural crop systems of various
designs, e.g. boundary rows, windbreaks, intimate mixes of trees
and agricultural crops and trees in contour strips, to provide
fodder, wood from fallow areas, fuelwood and light poles in tree-
denuded areas, and fuelwood for lime burning in Karst country.

However, at present, with the partial exception of the
southern Maya, farmers in Belize believe in the removal of forest
cover for successful farming. There is little perceived need to
conserve forest in farming areas. The Forest Department
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education effort should have a broad basis, emphasizing the
conservative multiple use of natural ecosystems. There should be
special canmpaigns against wildfire to coincide with the farmers'
burning season. Agroforestry should be more emphasized in the
Belize College of Agriculture, wmaking use of the abundant
educational and promotional material from other tropical
countries.

3.2.4 Allocation and Transfer of Land Out of Forest Use

Legal provisions and responsibilities

Subject to satisfa:tory definition and recording of any pre-
existing rights, the Forest Ordinance empowers the Minister to
declare any Crown Land to be Reserved Forest, and to vary or
revoke any such. order. The Ordinance empowers him to apply any
of its provisions or regulations made under it to any private
land and to revoke any such order. He may make regulations:

(i) for its proper administration; {ii) applicable to any Crown
or private land to regulate (including prohibit) the taking of
.forest produce, squatting, lighting fircs, depasturing stock,
hunting, clearing or cultivating land, quarrying, burning lime,
and to control the use of any roads other than public roads. he
Ordinance prcvides for the payment of royalty at specified rates
{currently 50% of those for Reserved Forests) for trees felled on
private land.

Under the National Parks System Act the Minister can declare
any specified area of Crown Land to be a national park, nature
reserve, wild life sanctuary or national monument. He wmay make
rules for the proper conduct or management of such areas, the
overall administration of which is the responsibility of the
Chief Forest Officer. The Ancient Monuments and Antiquity Act,
presently administered by the Minister of Education, vests the
ownership of all ancient monuments and antiquities in the Crown
and provides firmly for their protection.

The Crown Lands Ordinance (under which no Regulations have
yet been made) applies to all lands (other than Reserved Forest)
not already "located" or granted, including any lands acquired by
or ceded to the Crown. They are classified as town, suburban,
rural .or mineral lands. This discussion relates to rural land.
The Ordinance is administered by the Commissioner of Lands and

Surveys on behalf of the Minister. Applications to purchase
Crown land, supported by statements of intended use and plans for
development, are sent to the Commissioner. The Minister may

approve an outright land grant, conditional title, Location
Ticket (as defined in section 8 and the second schedule of the
Crown Land "Act) or lease (usually the latter in the first
instance), on such terms and conditions of occupancy (including

stipulations as to cultivation) and at such rates or prices as he
deems, fit.

In the case of leaszd land, title is not usually given
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before the expiry of two years in the case of Belizeans or three
in the case of aliens. Non-fulfillment of the ccnditions
(particularly regardi.ag development and profitable occupation) of
either leased or titled land can lead to cancellation in the case
of the first or re-possession by the Government in the case of
the latter. To ancourage immigration, the Ordinance empowers the
Minister to make free grants of land (not more than 20 acres (8
ha) per adult, or 10 acres (4 ha) per juvenile). The costs of
land survey - usually done by the Department of Lands - are
payable by the lessor or grantee of the land. All land grants,
conditional frechold titles and Crown Land leases are recorded in
Crown Land Books by the Registrar General, a fee being paid for
this by the grantee. Although unlawful squatting is a punishable
cffence, squatters can, after stipulated pericds, establish
rights to the land they occupy.

Some areas of Crown Land in Toledo District have been
declared Indian. Reservations under the Ordinance, which permits
such areas to be surveyed into lots to be held by individuals
subject to good behaviour, leading to issuance by the Minister of
free grants, leases or freehold title. The Ordinance gives the
Minister power to treat unallocated portions of Reservations as
Crown Land. The view is held in Belize that the Reservaticns
will gradually fade away as the younger generation Maya develop a
preference to have title to land as they develop settled systems
of agriculture.

The Land Utilization Ordinance applies only to rural land.
It is designed to strengthen government control over land use by
introducing conditions when subdivisions are made. Like the
Crown Lands Ordinance it lacks a policy or Rules to render it
fully effective. It stipulates that any sub-division is subject
to Ministerial approval in terms of the conditions he sees fit to
impose. Application is made to the Commissioner with details of
the proposal. This is considered by a Land Sub-division and
Utilization Authority comprising the Commissioner, Chief
Engineer, Chief Forest Officer, Chief Agricultural Officer (or
their representatives), Assistant Secretary of the Ministry of
Lands and Natural Resources {(who is Secretary) and two persons
appointed by the Minister responsible for lands. Following
investigation and consideration the Authority submits it, with
reconnendations, to the Minister for approval. He may give this
subject to any conditions deemed necessary, pertaining to the
treatment of water catchment areas, clearing of forest or other
vegetation, types of development in specific eareas, tree felling
and the like.

The Land Development Authority Ordingunce is specific to
agricultural development. The programme of the Authority set up
under it has recently been placed in abeyance, presumably because
it was at variance with the Government's declaration, in its 1986
Food and Agriculture Policy, that the development of the sector
shall be rooted in a free enterprise economy. Nevertheless the
main provisions are summarized here since, if actively applied,
the wide powers it confers on the Authority could result in some
lack of balance in the assignment of land to specific uses.
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The Authority is administered by a Board comprising the
Permanent Secretaries for Agriculture and Finence and 5 others
appointed by the Minister. It is a body corporate with
objectives and functions (subject to annually set programme
policies) aimed at promoting agricultural development and
improved production, through the acquisition of Yand, and the
division and disposal of it by sale or lease, particularly to
small farmers. It may enforce or restrict the forms of land use
to be applied, improve infrastructure, engage in land development
schemes, trade in fertilizers and other comnodities required by
the industry, own equipment for land development, acquire and
provide development funds and generally advise, manage and assist
development. Cn recommendations by the Board, the Minister nay
make regulations with respect to the control of erosion, water
conservation, prohibition of cultivation by harmful methods and
enforcement of conservation practices. .

The Crown Land, Land Utilizetion, Forests, National Parks
System and National Monuments and Antiquities laws represent a
sound legal framework for allocation of land to the most
appropriate uses, in accordance with Government's development
priorities, in an organized, systematic manner. These laws also
provide for controls to ensure proper land development practices.
The interests of forestry, nature conservation and ancient
monuments and relics are catered for. There is a clear
implication that, before land is excised from Reserved Forest, it
must revert in the first instance to Crown Land before being -re-
assigned to Private Land or any of the National Parks System
categories. The implication of this is that since the overall
transfer involves two steps, there could be two opportunities for
any particular case to be examined before re-allocation is
finalised.

Forest land transfer procedures in practice

Several departments and ministries, particularly  Lands and
Forestry, are concerned with land and its allocation and use.
Both lack the staff and other resources to adequately perform
even basic tasks that:should be entailed. Above all, there is no
overall land use policy or plan rveflecting the concerns and
interests of all departments involved in land use, and no
mechanism for effective inter-departmental consultation. It is
not therefore surprising that in practice land admninistration is
conducted in an ad hoc, piecemeal manner.This situation has
arisen in spite of, firstly, the good legal framework; secondly,
a relatively rich literature of material relevant to land use,
dating back many years and culminating - more recently in the
contribution of Wright et al (1959) and the ODNRI surveys; and
thirdly, a relevant administrative framework, that although it
exists does not function as it should.

Regulations to aid applications and administration of the
existing legislation have not yet been promulgated in all cases.
Thus, facilitating regulations have yet to be made under both the
Crown Land and Land Utilization Ordinances. Similarly, though
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the Land Development Authority Ordinance (currently apparently in
abeyance) empowers the Minister to make regulations for soil and
water conservation, no such regulations exist; nor is there an
orgenization to enforce thenm. The lack of existence and
enforcement of such mechanisms are deficiencies which should be
rectified before too long in the interests of sustaining Belize's
land developments, particularly in the agricultural sector.

The soil and vegetation survey and derived land capability
classification of Wright et al (1959) is still used for most land
_use evaluation and decision making that is done. The more
detailed recent up-dating by ODNRI for Toledo and Stann Creek
Districts strengthens the basis for analysis of alternative land
use in that area. It is desirable that it be augmented as soon
as possible thereafter by a similar survey of northern Belize.

Good, detailed land capability information is an essential

basis for sound land use policy, planning and allocation. For
optimum effectiveness it is necessary however to extend the basic
information in various ways, e.g. (i) the derivation of

ecological zones such as the preliminary Life Zone scheme of
Hartshorn et al (1984) (which requires refinement before it can
be put to practical use), and (ii) economic analysis of returns
from alternative uses. Until land csapability information, with
extensions of the types noted, is fully available for the
formulation of land use policy and planning and the assessment of
individual cases, its lack will be an impediment to development.

The Lands Department is severely hampered in applying the
prescribed procedures, and carrying out the necessary analyses of
land capability and use in a given situation, by shortage of
professional and technical staff. For the same reasons, the
Forest Department, which would expect to be fully consulted and
involved in analysis of proposals to excise forest land, or
transfer land from forest to alternative use, can do little but
react in broad, general terms, without the depth necessary to
ensure the soundness of land use decisions.

The current procedure regarding applications to lease Crown
Land is for review by the most appropriate of many local Lands
Committees that are scattered through the country (e.g. 19 in
Corozal District alone). These are appointed by the Minister of
Lands, usually at the request of local groups or the Department
of Lands. They mainly comprise private citizens, with a°
secretary and a technical advisor from the Department. They meet
approximately monthly. One or both of the Lands Department
officials checks the parcel of land in question, as to the
existence of squatters or any developments. The secretary checks
the validity of the application and the 1local land registry
records. Approved applications are sent to the Lands Department,
checked against central recocds and then published in three
consecutive issues of the Government Gazette. Such publication
is not normally used as an opportunity for objections to be
raised. Delays in grants of both leases and subsequent title are
common since the Minister signs both himself.
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Depending on location, it may take 6-12 weeks to secure a
lease of Crown Land. Rentals are about U40% of the market rate
for titled 1land. Conversion of a lease to title, once the
conditions for land development have been complied with, takes
only weeks. Lease holders usually desire to have clear title as
early as possible.

Sub-division of private land (leasehold or titled) in rural
areas 1i1s the responsibility of the Land Sub-Division and
Utilization Comnittee, which is made up wmainly of senior
Governnent officials, with the Commissioner of Lands as Chairman.
Since it lacks land use and development policy guidelines,
technical staff support and a good information system, it tends
to make ad hoc decisions. There is always a backlog of cases for
consideration. Land survey is usually done by the Department,
which charges for this service.

Under the Land Tax Act, 1982, an annual tax of 1% is payable
on all privately owned rural land holdings exceeding 100 acres
(40 ha), based on the principle of "unimproved value", i.e. the
price that could be expected for it without improvements. Such
valuations take into account location, land prices in the area,
development potential, type of land, size of land and other
relevant factors. It is designed (i) to raise revenue and (ii)
to stinulate land development by raising the value of undeveloped
land to that of developed holdings in the area. The tax 1is
subject to review every 3 years, although the Minister can vary
the rate at any time without notice. The level of the tax is low,
and it has reportedly had no discernible effect yet on
development, e.g. of large parcels of undeveloped agricultural
land. The system therefore needs re-evaluation. When this is
done, consideration might be given to some form of zonation to
ensure equity in tax rates. )

Thus, in practice, the process of transfer of land out of
forest use and assignment to agricultural use is less subject to
thorough analysis and, scrutiny, and less systematic, than it

ought to be. There is consequently a danger that opportunities
to ensure that land is put to the most appropriate, sustainable
use are lost. In recent cases of transfer of Reserved Forest

land to agricultural use, the developers concerned identified the
areas, in some cases already under tree plantations, as being
suitable for their needs. They applied for leases to the Lands
Department accordingly. In due course their proposals were
pessed to the Minister responsible for Forestry who had the
authority to approve excision and presumably consulted
appropriate officials before doing so. Although not necessarily
ir. all cases incorrect in terms of land capability, the decisions
appear to have been made without rigorous analysis and therefore
arbitrarily. :

Perhaps because of the lack of competition for land in the
early days of the Forest Department, the procedure for
reservation and dereservation now appears to be very arbitrary,
with no provision for public inquiries. Because of the arbitrary
procedures for reservation, the Forest Department has never been
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called to justify the size of the permanent forest estate. The
1954 national forest policy gives direct justification for the
maintenance of an estate for protection, the production of
fuelwood and rough building and fencing materials, nature
reserves, land unsuitable for permanent agriculture and land
which is capable of producing a greater sustained financial
return if retained as forest than if used for other purposes.
The forest policy states that once constituted a Forest Reserve
"will only be dereserved wholly or in part by the Governor in
Council as a ra2sult of some over-riding public necessity".

As was indicated in the previous section, it was not clear
to the TFAP Mission that recent decisions to excise parts of the
forest estate have in fact resulted from some over-riding public
necessity, nor that the released land has been developed so as to
obtain a greater sustained financial return than if it had been
retained under forest. Equally, the consequences of illegal
encroachnent, leading eventually to de facto legal excisions from
-Reserved Forest, are of growing concern. The extent of the areas
involved may not always be large. However, the process 1is
insidious and breeds disrespect of authority. Moreover, a
helicopter flight during the TFAP Mission confirmed that Mayan
farmers are actively increasing their encroachments in the
Columbia River Forest Reserve and threatening invasion of the
Maya Mountains Forest Reserve. Mestizo farmers are now
dangerously close to the northern boundary of pine forest, inside
the Mountain Pine Ridge Forest Reserve.

Decisions about the permanent forest estate must be based on
hard data about its value compared with other forms of land use.
Neither of the Departments of Agriculture or Forestry has given
much emphasis to estimates of productivity from different soils,
so neither is able to advise on changes in land use on agronomic
grounds. Such information is essential if Governmant is to be
able to assess the consequences of decisions to dereserve forest
which had been under management and not to prosecute illegal
encroachment.
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3.3 FOREST MANAGEMENT

3.3.1 Extent and composition of the forest resource

Available information about the forest resource has been
outlined in Section 3.2.2, and is discussed in detail in Appendix
10. As has been pointed out, the fact that 93% of the land area
of Belize is classified as "forest land” is best viewed as &an
indication of the potential extent of the forest cover in the
absence of human influence.

It will be recalled that several estimates exist of the
extent and distribution of forest cover (see Appendix 10); but
there is insufficient evidence to allow conclusions to be arrived
at as to the actual situation. The most recent set of estimates
of how the original forest cover was distributed across the
different land use categories (Hartshorn et al 1984) are
reproduced in Table 3.8. Table 3.9 shows the various estimates
of areas for past and present Forest Reserves. (Information

about individual Forest Reserves is to be found in Appendix 11).

Not all the Forest Reserves have been inventoried and only
one area of private land has been sampled. The floristic
composition of the forest resource varies according to the soil
type, climate, hurricane and fire damage. At present, it would
be misleading, indeed meaningless, to suggest an average
composition and structure for Belizean forests.

However, over the years a substantial amount of field work
has been undertaken in order to classify and map forest types,
and to carry out inventories of the main Forest Reserve areas
{see Table 3.9). There is thus a considerable base of
information upon which usable estimates of the content, and
potential, of the resource apparently could be based (see
Appendix 10). This is discussed further in Section 4.3.1.

3.3.2 Changes in composition of the forest resource

For the Tropical Forestry Action Plan, the changes in
composition of the forest resource are those which occur or could
occur within a human generation. The slow alterations due to
climatic change and soil. development or degradation are mainly
outside the influence of the Forest Department. The four factors
which have & direct effect upon forest management are
agriculture, fire, hurricane and logging. These are discussed in
turn.

Agriculture causes the most dramatic changes in forest
composition; mainly by removing the forest completely, either
temporarily or pernanently. The impact of different kinds of
agriculture - on tree cover has been described in Section 3.2.3,
which describes the balance between forest and agriculture. As
was noted then, there is little perceived need tu conserve forest
in farming areas. The direct effect of farming on the permanent
forest estate is mainly through the destruction caused by
escaping fires.
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Estimates of area

and timing of inventory.

Forest Reserve

Bocotora
Chiquibul

Cockscomb Basin
Columbia River
Commerce Bight

Deep River

Freshwater CreekNorthern 115.

Golden Stream
Grant's Work

Honey Jib Camp
Iguana Creek
Machaca Creek
‘Manatee

Mango Creek

Maskalls
Maya Mountains

Mountain Pine
Ridge

Sibun

Silk Grass
Sittee River
Swazey~Bladen
Vaca

Xcanha
Yalbac Creek

Admin. ForDept Hartshorn ForDept Dates of
Div. 1977 1984 1988 inventory
miles? miles? miles? fieldwork
(km?) (km?) (km?)
Southern (incl. in Manatee FR) none
Western 713.71 713 713.71 1969-71
(1849.29) (1849) (1849.29)
Southern Not FR 154 154 1977
(399) (398.457)
Toledo 160.84 161 160.84 1975-76
(416.69) (417) (416.69)
Southern 17.04 4.6 14.53 none
(44.15) (12) (37.64)
Southern 227.9 222 227.9 Pine 1970
(590.53) (591} (590.53) Hwd 75-76
97 115 114%.3 none
(300.45) (300) (296.20)
Southern (Dereserved in 1950} none
Southern 28.99 15 12.50 ?
(75.11) (39) (32.40)
Northern (included in Freshwater Creek)
Northern (Dereserved in the 1960s) none
Toledo 9.17 8.8 8.68 1981
(23.78) (23) (22.50)
Southern 176.96 117 176.96 none
(458.44) (459) (458.15)
Southern 102.90 103 55.6 1970
(266.59) "(267) (144.04)
Northern (Dereserved in 1950s7?) none
Southern 361.95 358 360.42 1975-76
: (937.69) (927) (933.74)
Western 198.71 199 198.71 1970+80
(514.78) (515) (514.78) +82
Southern 165.88 166 165.88 none
(429.75) (430) (429.75)
Southern 11.00 11 10.19 Gmelina78
(28.49) (29) (26.41)
Southern 146.71 147 146.47 none
(380.09) (381) (379.46)
Southern 23.99 24 23.99 1970
(62.16) (62) (62.16)
Northern {(no information)
Northern (no information)
Northern {dereserved in 1950s ?7) none
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The influence of fire is clearly greatest where there 1is
drought stress and a highly inflammable vegetation. In the early
days of the Forest Department it was noted that fire kept
broadleaved forest species from invading and replacing pine on
solls which otherwise might have carried high forest. Pines are
liable to be killed by fire when they are less than 10 ft (3 m)
tall and are liable to damage at any age and size. The o0ld-
growth pines on the Southern Coastal Plain were frequently fire-
scarred on the butt logs, internally and externally. The damage
allows the ingress of wood-rotting fungi and termites and
materially reduces the net yield.

Fire after logging of pine forests appears to stimulate seced
production of the remaining seedbearers and certainly enhances

the successful germination on bared ground. Controlled fire
reduces the fuel loading and hence the danger of massive crown
fires. It also helps to eliminate the hardwoods which are

secondary hosts of Cronartium cone rust on the pines. Techniques
for controlled burning were developed on the Mountain Pine Ridge
and have been improved by subsequent work at ESNACIFOR in the
Republic of Honduras (Wolffsohn 1981).

The Mountain Pine Ridge is still a relatively remote area
and the fires are usually either avoidable or controllable, given
adequately maintained and suitable equipment and a well
motivated, trained and led work-force. On the Southern Coastal
Plain (SCP) the Forest Department has had mnuch less success in
fire control, even in the pine plantations near the Savanna
station. The great majority of the lowland fires on the SCP are
caused by arson, by hunters after game. The staffing and
equipment of the Forest Department have been so reduced that the
SCP fire protection scheme (Johnson 1974) has never been
implemented successfully. The priority areas for fire control
outlined in the scheme have been so affected by wildfire that the
stocking of healthy live trees appears to have been reduced below
any level which would ‘justify the expense. (However, this is a
qualitative judgement ‘of the TFAP Mission and does not concur
with the view of the ODNRI land resource survey teanm; they were
impressed by the stocking of living trees on the area of assisted
natural regeneration northwest of the Savanna plantations.)

Fire in broadleaved forest is relatively rare. Wolffsohn
{1967) suggested that about once in ‘every five or ten years the
dry season is intense enough to create hazardous conditions. The
vegetation is generally too damp to burn easily. However, after
hurricane damage there may be tangled masses of debris. Both
Belize and the Republic of Honduras have experienced massive
fires in broadleaved forest after big storms. These fires are
usually started by farmers and may be accidental escapes from
farm clearings. The debris is such that access and movement is
very difficult. Consequently, these fires are difficult to
suppress unless they can be reached at a very early stage. Fire
in broadleaved forest may stimulate the regeneration of mahogany
and cedar but more .usually there is complete destruction of"
forest and replacement by persistent bracken, which is itself a
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fire hazard (Johnson & Chaffey 1973).

Hurricanes ere much. less predictable than fires. Most
hurricanes track across the country from east to west. The
exceptionally devastating hurricane Hattie in 1961, with winds of
over 185 mph (300 kph), affected the whole country and followed a

northeast to southwest track. All the areas which received
gilvicultural tending in the 1920s to encourage mahogany
regeneration and growth have been damaged or destroyed. All the

Forest Department plantations have been more or less damaged.

A number of Forest Department reports, and publications from
other tropical countries, indicate the changes in forest

composition which hurricanes can cause. Damage generally
increases with tree size. Heavily branched and heavily foliaged
species suffer more than those with light open crowns. However,

trees with very light timber, though strong for their weight, can
be completely destroyed. Trees which shed their leaves and small
branches at relatively low wind speeds appear to suffer less
damage and to be able to recover faster than those without these
characteristics.

Since some forests of Belize still shdﬁ the effect of
hurricane Hattie, after more than a quarter of a century, a rapid-
and preliminary assessment of wind hazard has been made as part

of the TFAP exercise. (The data sources are given in Appendix
12). Twenty hurricanes were recorded from 1787. Only five of
these occurred in the century 1788-1883, at intervals of 14-37
years. It seems more likely that other storms occurred but were

not recorded than that the frequency has changed in the following
century. The risk analysis therefore takes the data from 1915 to
1987, 72 years with 15 hurricanes. The average interval is 5
years but intervals have varied from two in a single year to 11
years. The. northern half of Belize has been struck less often,
an average of once in 18 years; Toledo District, once in 14
years; Stann Creek, once in 12 yea. :.

Hurricane Hattie in 1961 caused severe damage over a swathe
50 miles (80 km) wide. However, it seemed reasonable to take a
lower figure of 15 miles (25 km) for the more common and less
severe hurricanes. If a district is 45 miles (75 km) north to
south and hurricanes conveniently strike at equal spacing without
overlap, severe damage at any one place might be caused at
intervals of 45/15 {(75/25) x 15 = U5 years. This time is
sufficient to grow a good-sized tropical tree. . However, the
repeated damage noted in the Forest Department's annual reports
shows that there is overlap. The return period may be less than
45 years in some areas but the existence of very large trees in
other parts of Belize shows that the risk is variable. Before
investing in forest management in the rorest Reserves, or
encouraging the private sector to manage forest on alienated
land, the Forest Department needs to be sure that the risk is
reasonable. There are some indications that coastal hills
provide shelter, so that the Cockscomb Basin is a protected area,
and that northwestern Belize has been free of hurricanes for over
a century.
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The Forest Department should obtein assistance fronm
meteorologists to map the tracks and damage zones of known
hurricanes, and to prepare hazard maps. High-risk areas should
have only low-intensity forest management, and vice-versa.

The fourth major influence on forest composition is that of
logging. As has been noted earlier, for over two centuries the
major export from Belize was mahogany, as unprocessed logs.
Although there are very occasional occurrences of "reefs" with as
many as 10 trees per acre (25 per hectare), a "rich" uahogany
forest in Belize contains one to two trees per acre (two to five
per hectare). Manual log rolling was replaced by hauling with
oxen and in this century at first by petrol and later by diesel
tractors. The largest company built a railway but replaced it
after a few decades with a road. Tae gradually increasing power
of the logging machinery allowed the exploiters to penetrate
further and further from the river banks. The widespread
occurrence of mahogany on privately owned land, though at low
stocking, and the ready market for the timber have combined to
provide little incentive to broaden the range of timbers
extracted. .

The roads and tractor skid trails have been built mostly
over earlier ox logging tracks and thus tend to run on the lowest
and flattest ground. It is not surprising that the trails and
roads bulldozed in vertisols without camber, drainage or
surfacing are generally usable for only about 100 days per year.

In the broadleaved forest, the repeated combing of the
forest for only mahogeny and cedar has certainly reduced the
population of large trees of these species. The approximate
equality of yields recorded from forest of the Belize Estate &
Produce Co., harvested over thirty years at decade intervals, has
been possible only because the cutting girth limit has been
reduced. The low density of logged trees and the repeated use of
old trails has kept the damage from logging to a very low level.
The wind-dispersed mahogany and cedar have benefitted from the
openings caused by exploitation although it is not possible to
say how sustained has been the improvement in the regeneration
because there are no formal experiments or repeatedly measured
plots.

Harvesting of the natural pine has taken place only in this

century. Logging has been interrupted by hurricanes. After
Hattie in 1961, when felling controls were removed, all the old-
growth pine was felled, except for a few isolated trees. The

retention of seed trees and a controlled burn after logging has
usually given excellent natural regeneration; heavy seeding
occurs naturally about one year in three. Logging followed by
silviculture has thus been beneficial to the composition of pine
forest.
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3.3.3 Imbalances between the resource and output

Changes in the structure of the output are necessary to halt
the degradation of the growing stock. which is contrary to the
national Forest Policy. The decline of the growing stock is
caused partly by the preferential removal of a commercially
valuable but small proportion of the floristic composition, and
partly by the selective removal of large trees at frequent
intervals, This section deals with the imbalance in species
preference. The imbalance with the dynamic ecology and
silvicultural system is dealt with in the following section.

There have been major differences in the wanner of
recording, and numerous inconsistencies in variosus series of
reports on, past log production. Nevertheless, a series showing
log output trends has been derived in the course of the TFAP
exercise. These. data are compatible with most past reporting but
have been adjusted for obvious errors and inconsistencies. They
are shown in Appendix 5, and the trends are well illustrated in

Figure 3.2. From this series some important shifts are evident.

In the late 1920s, total log harvest was in the order of 2.5
million ft3 {in excess of ™ ,000 w3). Data is lacking for the
period from 1930 to 1945, In the immediate post World War II
period, production recovered quickly to earlier levels, and grew
rapidly to a peak of 5.7 million £t3 (160,000 m3) in 1952.
Thereafter, production declined in a fluctuating but continuous
manner to a low of 1 million ft3 (28,000 m3) in 1977. For a
decade, output fluctuated from 1.1 to 1.5 million ft3 (31,000-
42,000 n3) with no apparent trend. However, a rapid increase_in
1987 brought production to nearly 2.2 million ft3 (62,000 m3),
the highest level since 1967.

Changes in specdies composition are striking. The harvest in
1928/29 was 92% mahogany, with cedar, other hardwoods and pine
making up about equal.parts of the remainder. Cedar has never
exceeded 8% of the total cut, but the pine harvest grew rapidly
to a peak of nearly 4 million ft3 (112,000 m3) in 1952, when it
comprised more than.two-thirds of the total. Although pine
output declined consistently and quite rapidly, it made up at
least a third of the harvest until the mid 1960s. In the 1970's
it fell to lows of less than 100,000 ft3 (2,800 w3) when it
comorised as little as 5X of the total. In the 1980s pine
production has recovered %o more than 630,000 ft3 (17,000 m3) and
nearly a third of output.

The combined share of mahogany and cedar has declined from
more than half in the late 1940's and early 1950's to between 20
to 30X in recent years. The share of hardwoods other than
mahogany and cedar grew modestly until the late 1950's and early
1960's, when it made up us much as one-quarter of the output.
Santa Maria was an important species in this development. Ip the
early 1970's, the share of this group increased rapidly and
comprised more than one-half of the total, peaking in 1980 at
61%. Thereafter, with the recovering pine cut, the share has
declined to nearly 40X. Nevertheless, the highest production
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Figure 3.2: Log Production in Belize by Species Group.
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volume recorded for hardwoods other than mahogany and cedar was
in 1987. The large increacte in 1987 is believed to be due to the
lifting of import restrictions in Mexico and a conseguent buoyant
export market.

As the Forest Department does not keep files for activities
in individual Forest Reserves, records were not available to show
how much of the output has been coming from the permanent fcrest
estate; or whether this part of overall production has beern
increasing, as intended by the forest policy. The data in Table
3.10 below, which were compiled especially for the TFAP exercise
by the Forest Department, show outout in 1987.

Table 3.10: 1987 Log Production in Thousand Cubic Feet (m3).

Forest Reserves Cther land Total
Mahogany 142 (4.0) hey4 (13.0) 606 (17.0)
Cedar - 11 (0.31) 11 (0.31)
Mahogany/Cedar 4 (0.11) 1 (0.03) 5 (0.14)
Ziricote 2 (0.06) 1 (0.03) 3 (0.08)
Other Hardwoods 144 (4.0) 809 (22.7) 953 (27.0)
Pine 559 (15.7} 4y (1.2) - 603 (16.9}
Total 851 (23.8) 1,330 (37.2) 2,181 (61.1)

In that year, Forest Reserves accounted for 39% of the
total, underlying the importance of Private and National Lands as
sources of timber at present. Forest Reserves accounted for
nearly all the pine; and pine made up 60% of all producticn from
Forest Reserves. But moze 77% of the mahogarny and cedar, and 85%
of the other hardwoods category, came from outside the Forest
Reserves.

The information in Table 3.11 is presented to show the
imbalance between resource composition and the structure of
production. The table has been prepared from the 1975 inventory
of 783 miles? (2,028 km?) of the Relize Estate & Produce Co.
(BEC), considered to be the richest mahogany forest in Belize,
even after over a century of logging. Dbh is in cm; stocking is
in trees per hectare; commercial volumes are in ft3/acre (m3/ha)
and include about 7% defective timber.

If 23.5 inches (60 cm) dbh is taken, for the purpose of this
discussion, as the cutting limit, then about 13X of the
comnercial timber volume (22 ft3 per acre, 1.5 m3/ha, or U trees
per 25 acres/10 hectares) is in primary hardwoods. Large trees
of nahogany and chicle dominate this forest. The latter provides
the major component of the very hard dark timber, 65 ft3 per acre
(4.5 m3/ha), at a stocking of 16 trees per 25 acres (10 ha). The
total standing volume over 4 inches (10 cm) dbh is a low 520 ft3
per acre (36 wm3/ha), with 8% in primary hardwoods. Nationally,
the primary hardwoods comprise a third or more of the total log
production. Since the BEC area is probably the richest
comnercial forest in Belize, logging of the primary hardwoods is
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producing about three times the proportion of the primeries in
. relation to the secondary hardwoods in the forest resource. It
1s not possible to prove from the available data that the primary
hardwvoods are being overcut, because the remaining volume is
unknown. llowever, the narrative information in reports from the
1920s onwards, plus the table of national annual log production,
indicates that this must be so.

Table 3.11: BEC Inventory Data.

Species dbh stocking vol/acre (ha)
Cedrela + Swietenia 60-¢110 0.4 18.6 (1.3)
soft light . 60-<110 0.2 11.4 (0.8)
medium soft light 60-<110 0.2 7.1 (0.5)
moderate hard 60-<110 0.0 5.7 (0.4)
hard light 60-<110 0.6 24.3 (1.7)
hard dark 60-<110 0.4 20.0 (1.4)
very hard dark 60-¢<110 1.6 61.4 (4.3)
others 60-<110 0.3 12.9 (0.9)
Total 60-<110 3.9 172.7(11.3)
Cedrela + Swietenia 110-<150 0.0 2.9 (0.2)
soft light 110-<150 0.0 1.4 (0.1)
medium soft light 110-<150 0.0 0.0 (0.0)
moderate hard 110-¢<150 0.0 0.0 (0.0)
hard light 110-<150 0.0 0.0 (0.0)
hard dark 110-<150 0.0 0.0 (0.0)
very hard dark 110-<150 0.0 2.9 (0.2)
others 110-¢<150 0.0 0.0 (0.0)
Total 110-<150 0.1 7.2 (0.5)
Cedrela + Swietenia =10 4.1 4.4 (2.9)
soft light >=10 1.2 22.9 (1.6)
medium soft light >=10 1.7 30.0 (2.1)
moderate hard =10 1.4 24.3 (1.7)
hard light =10 4.5 98.6 (6.9)
hard dark >=10 4.9 70.0 (4.9)
very hard dark >=10 13.0 168.6(11.8)
others =10 4.7 58.6 (4.1)
Total =10 35.6 514.4(36.0)

" Similarly, the Forest Department's data does no® permit a
definitive statement that other hardwoods are being undercut.
There are no yield plots in the forests presently being logged,
the licensees and permit holders are not required to delimit
logging blocks within defined annual coupes, and records are kept
only for each licence area as a single entity. The recorded
production from broadleaved Forest Reserves in 1987 is so small
that no conclusion could be drawn. Nevertheless, the narrative
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information again indicates a substanti 1 under-use of secondary
hardwoods.

The interpretation of what data does exist is complicated by
the situation regarding forest on private land. There are a
number of anonalies in the legislation, and the present position
is unsatisfactory to both the landowner and the Forest
Department. On private land, royalty is payable at half the rate
levied in Forest Reserves. The cutting girth limit for logging
operates on private land but there is nothing to stop & landowner
from cutting and burning the whole forest on his estate. Indeed,
the terms of a lease or development concession may encourage the
wholesale removal of forest. Some of the primary hardwood logs
are certainly coming from land being cleared for temporary or
permanent agriculture but the Forest Department records do not
provide any indication of the quantities involved.

The position concerning the pine forest is somewhat
different. The old-growth pine was almost totally removed by the
mid 1960s. The second-generation pine on the Southern Coastal
- Plain (SCP) has been progressively degraded by fire, which the
Forest Department is less and less able to suppress. The SCP
pine is not further considered here for management. In the
Mountain Pine Ridge Forest Reserve, the new generation dates from
the early 1950s onwards. The present growing stock has about 723
ft3/acre (50 n3/ha) and a growth rate of less than 29 ft3/acre (2
m3/ha) per year. The exploitation procedure is to log all trees
as they reach the apparently arbitrary cutting limit of 14 inches
(35 cm) dbh (42" girth at 18" agl), with the licensees being able
to roam throughout the licence areas. An analysis of the
Mountain Pine Ridge growing stock, and of the present management
system, is given in Appendix 13.

3.3.4 Inappropriate ‘and unsustainable management systens

Given the nature -of the desirable species in the Belizean
forests, the goal should be to sustain, or enhance, the
proportion of species with preferred utilization characteristics
by ensuring that the: best phenotypes of such species are the
predominant seeders. The current system, Znvolving repeated re-
logging of the largest trees by any one licensee, and repeated
licensing of a given area of forest without allowing a period of
recuperation, has the opposite effect.

A forest managed by girth limits without any area control of
exploitation is implicitly under a polycyclic selection system.
This type of silviculture can be practised under the following
combination of circumstances:

- the commercial species are sufficiently repreéented
throughout the diameter classes to replace continuously the
trees removed as they reach the cutting size;

- sufficient undergirth trees are protected from logging
damage to maintain the net output; -
- the cutting cycle is matched to the growth rate so that the

logger does not return to a stand until the trees have grown
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to commercial size.

In practice, a polycyclic selection system in tropical rainforest
depends on the presence of relatively shade-tolerant species and
strict logging rules to minimize damage to the undergirth trees.

In Belize, these conditions do not apply. Although
experimental data are lacking, the observational evidence is that
the majority of the commercial species are rather intolerant of
shade, after the seedling stage, and not well represented through
the diameter classes. This 1is indeed a common feature of
tropical rainforest. It is particularly to be exvected in Relize
where Classic Mayan populations may have farmed intensively only
@ millennium ago, and where hurricene dawage is always likely to
increase the proportion of faster-growing light-demanding species
which are ecological pioneers.

There are often relatively few trees of such species in the
intermediate size classes because they grow rapidly and then cut
off the light to succeeding cohorts of their own kind. The
forests thus tend to contain a narrow spread of age classes. If
the largest trees are repeatedly removed in a polycyclic
selection system, those will be just those faster-growing
specimens which should be the seed-bearers for improving the next
generation and the less-desirable slower-growing trees will be
left. Management for sustained or improved yield requires .hat
one generation should be removed entirely to allow the next,
seedling, generation to come through.

The pines are an extreme case of this pioneer-type
ecological tendency. A polycyclic selection system is entirely
inappropriate. The present practice in Belize of felling
individual trees as they reach an arbitrary girth will remove the
genetic traits for:fast-growing trees from the population, and
thus is absolutely contrary to the principle of sustained yield.

The girth linit system is thus not suitable for Belizean
forests. The "method used to decide on the cutting girths for
different species is ,not clear; the TFAP Mission was unable to
find any document which explained how the limits were devised.
Any system without an obvicus rational basis is liable to abuse
and to be subject to political pressure for changes in favour of
the logging. companies.

B The forest legislation does not give the Forest Department
enough control over the exploitation systemn. Moreover, the
Forest- Department has been unable to deploy all the powers that
the legislation does provide. For example, the forest licence
for lcogging allows the Forest Department to direct the exploiter
to log in a defined part of his licence area but, at least at the
time of the TFAP, this power to define annual coupes and logging
blocks' was not being used. Even if -the 1licensee reports his
output, the Forest Department cannot associate the output with
specific parts of the licence area and thus compare inventory.
volumes and."sizes with output log volumes and uizes. Without
block closing inspections and diagnostiq samplings the Forest
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Department cannot know the state of the forest after the logging.

There are no lists of obligatory tree species and sizes
which must be removed by the licensee, with penalties for non-

removal. Pre-exploitation marking of regeneration, as a warning
to careless loggers, is not practised, nor are fines imposed for
damaging regeneration. The powers in the legislation to direct

and control road-building and skid-trail layout are not used.
Charges for the use of Forest Department~constructed roads are
minimal.

3.3.5 The "Royalty" issue

Basically, the only payment for timber removed from the
licence area is the royalty!, charged at a rate per cubic foot
removed. Therefore, in striving to maximize profits, the
concessionaire concentrates on those trees that will bring best
returnc per unit volume harvested rather than on per .unit aresa
harvested, provided he has subsequent access to other cutting
areas. Thus, trees with positive marginal values may be left at
time of cutting.

The variation in royalty rates betwecn species is relatively
small (Appendix 14), compared with the differences in the world
market values of the timbers. The differences in the existing
royalty rates do not adequately reflect the margin between (1)
the wide differences in market values of different species and
qualities, and (2) relatively uniform logging costs in a
particular location. There is no price-size gradient, nor any
difference in =~ates reflecting location or other aspects of the
relative ease of the logging opportunity. As rates have not been
changed since 1980, they fail to show any effect of inflation up
to the present - or indeed of any real cost changes in logging
or milling, or of .price variaticn of logs or sawnwood on the
international market.

In recent years, royalties have been in the order of 5% of
estimated gross value of forest product output. It is apparent
that the royalty rates are not any precise measure of standing
tree value. This gives to royalty the aspect of a tax rather
than a market price.

In short, as royalties have reflected only marginally the
different values of woods of various species or grades and have
not been related to the ease or difficulty of harvesting, they
have not been effective as a tool to influence forest management,
or sector development. As & result, the more desirable species,
especially in more accessible locations have been nearly
exhausted while secondary species have been harvested to only a
fraction of‘their potential.

1Royalty is thus a charge for cutting standing timber. In
many countries charg.: of this kind are called "stumpage". Often
stumpage is based on an estimate of the wvalue of the standing
timber.
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Another important issue is the flow of royalty revenues.
Much earlier, revenues went directly to the Forest Department,
but for some time royalties have gone to the Rent and Royalty

account of Government Recurrent Revenue. As a result there is no
possibility of direct reallocation of these revenues to forest
renewal. Rather this renewal, if done at all, must be done
through the regular expenditure allocations. This causes the

Forest Department to concentrate more on. obtaining a share of
this expenditure and less on optimizing revenue and management
tool aspects of royalties.

Nor has the government maximized its direct revenue

possibilities from forest output. Not only are royalty rates
very low, but other potential sources of revenue have been
neglected. No attempt has been made to raise revenue from

tourism, although tourist access to Forest Reserves certainly
imposes a cost on management, for road maintenance and fire
suppression. As 1is noted later, sales of seeds of some tree
species also have a substantial unexploited potential as a
revenue earner.

3.3.6 Potentials for more appropriate management

Most of these characteristics of the present systems of
managing the forest resource are of course well known. They are
recited here in order to facilitate discussion of ways of
strengthening management. This will be the subject of Section
L .3 of the report. The present section just notes a number of
factors which favour active management of the forest resource in
Belize.

The land area covered by forest is still very large compared
with the area under .other forms of land use. The demand for
forested land for temporary and permanent agriculture is quite
small, from a small rural population. The logging companies are
also few and small, and have little investment compared with the

potential value of the forest products. The Forest Policy
provides for the establishment and defence of a permanent forest
estate. The forest legislation gives a reasonable legal basis

for improved management.

The large area of forest already gazetted, and the low
intensity of current and previous exploitation, together allow
the Forest Department to devise the management systems which
would be most appropriate for a sustained or increasing yield.
The Forest Department has accumulated information on forest types
and their distributions from the 1920s to the 1950s, and Belize
enjoys a large volume of repeated coverage by aerial photography
for updated and more extensive mapping. Although records about
the location *and quantity of extraction are weak, the low
intensity ofi logging means that existing inventory data can be
re-worked to provide a basis for forest management plans; the
data have not been outdated by either logging or hurricane
damage, since most of the inventories postdate the major
devastation of hurricane Hattie in 1961. In the special case of
the Mountain Pine Ridge, where logging removed the old-growth



62

pine forest almost completely, the state of the new generation
has been surveyed in 1970 and 1980 and there are both yield plots
and some experiments to provide a basic set of growth data.

Management plans have been prepared since the 1950s for the
permanent forest estate and were in operation in that decade.
Draft plans were prepared after the inventories of Forest
Reserves in the 1970s and early 1980s and provide a basis for
improved day-to-day management.

3.3.7 Plantation forests

Since the earliest days of the Forest Department there has
been concern about the low stocking of the commercially desirable
species in the Belizean forests. A variety of methods were
attenmpted to increase the regeneration stocking of the primary
hardwoods and to improve the rate of growth of adolescent trees
in the natural forest. These empirical trials were supplemented
by small-scale planting trials.

Pine was also planted from the 1940s on the Soutl.ern Coastal
Plain, in an attempt to raise the stocking on non-agricultural
land to the point where management would be economic. The
interest of the Forest Department in pine was heightened by the
increased demand for softwoods for reconstruction in Europe after
World War II (Lamb 1988, personal communication). The pine
plantings, still on an ad hoc basis and without formal
experimentation, =zxpanded considerably in the 1950s and were the
particular target of criticism during the review of economic
policy at the end of that decade {Downie 1959).

As was noted earlier, the objection of Downie was to the
"investment of large sums of public money in the creation of
forest capital"” when there was, and 1is, an enormous amount of
forest already in existence. Downie proposed the "expenditure on
establishing plantations only if exceptional justification can be
produced". ’

The rationale underlying these arguments would appear to be

still relevant today. Belize with its population of 176,000
offers only a small revenue base for government expenditure. The
demands on that base are considerable and growing. In this

situation, the government is obviously concerned to satisfy the
country's domestic and developnental needs for forest products in
the most efficient way, and to invest in the forest sector to the
extent that this is likely to be the best use of the scarce
resources it will absorb.

Given the very large existing resource of forest capital, it
is likely that these goals will be better achieved by investment
in management of the existing forest than in creation of planted
forest resources. Returns from the former would certainly
materialize sooner, and are likely to be more efficient. At
present the existing forest seem more than adequate in terms of
extent and distribution to provide, if adequately managed, for
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both the raw material and conservation requirements of the
country.

A further consideration which militates against government
involvement in the creation of plantations is the extended
financial commitment which is required to bring them to maturity.
Plantations are inherently unnatural and unstable, an attempt to
arrest the progress of ecological succession and diversification.
Weed growth will overwhelm them and fire destroy them unless
there is sustained expenditure on maintenance. The tropics
afford all too many examples of plantations begun in good faith
and enthusiasm but neglected or abandoned when the operational
budgets of forest departments have been reduced. Natural
forests are more resilient and their much lower per hectare
yields are compensated for by their much lower costs of
maintenance. The failures of mahogany and, later, Gmelina
plantations in Silk Grass Forest Reserve were due at least as
much - to neglect of wmaintenance as to defects in forestry
technique.

Moreover, the relatively infertile soils and high cost of
labour create a presumption against most forest plantations in
Belize. An exception to this statement is suggested by the
single successful Forest Department attempt at plantations: the
taungya mahogany in Columbia River Forest Reserve, established by
direct-seeding into the staple maize crops at wide spacing during
1955-1964, Even though these plantations have received
negligible attention after the establishment phase, and 1,240
acres (500 ha) of the original 1,730 acres (700 ha) have been
destroyed by 1later farming, the survival and growth of the
remaining trees is remarkable. At minuscule expense to
government, the taungya plantations at 23-33 years old in 1981
showed about ten times the volume per acre/hectare of mahogany
which exists in the natural forest of the former Belize Estate &
Produce Co. The underlying geology of the Toledo Beds provides a
relatively gentle topography and an unusually fertile soil. The
Forest Department could well promote such agroforestry among the
Mopan and Ketchi Maya, both in the maize farms and in the cacao
plantations.

This agroforestry need not be cnnfined to wahogany. Evans
(1983) argued that the high price paid by boat-builders for teak
logs from experiments in Silk Grass Forest Reserve should favour
teak over mahogany. Best trees in experiment SR-30 reached 16-18
inches (40-45 cm ) dbh and 82 ft (25 m ) total height at age 24
years. A considerable literature exists on teak taungya in the
tropics, and theie are current examples in Trinidad. The
indigenous mahogany in Belize is always attacked to some extent
by the indigenous pyralid shootborer Hypsipyla grandellua, but so
far the tesk is pest-free. It would be prudent to repeat the
Danish/Thai ‘international teak provenance trials in the Columbia
River Forest Reserve, since conditions there are appreciably
difierent from those in Silk Grass Forest Reserve (trials SR-67
and SR-68, planted in 1979).

Moreover there may be opportunities for commercially viable
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forest plantations on some of the areas being allocated to tree

crops. Mention has already been made of one company which has
announced tentative plans tuo grow pine on some parts of the
estate it has acquired primarily to raise citrus. However,

plantations which can attract private finance should not need to
be funded or executed by government; though there could be a role
for the latter in the area of research in the form of species
trials.

The ambitisus proposals of the Belize Estate & Produce Co.
to build a power station to generate electricity from wood-fueled
steam boilers were promoted in the early 1980s. The proposals
did not come to fruition but raised a good deal of local interest
in energy plantations. The Forest Department estimated a need
for 10,000 acres (4,000 ha) with an MAI of 430 ftd/acre (30
m3/ha) per year; more realistically a scheme would need 30-37,500
acres (12-15,000 ha) at 145 ft3/acre {10 m3/ha) per year. The
research activities of the Porest Department have been focused
since the 1950s on trials for plantations for saw-timber, so
results could not be applied directly to the wood energy
proposals. However, there is now such a large quantity of work
on species suitable for wood fuel in Central America (the
ROCAP/CATIE regional fuelwood and alternative energy project
1980-85 and its successor MADELERA) that there would seem to be
no need at present for adaptive research in Belize.

Where there has been substantial deforestation in an
essentially rural area, there may be grounds for creating
woodlots to supply the needs of rural communitiés if these cennot
be met by on-farm agroforestry (trees in fence lines, pasture
trees, windbreaks, etc.). Such woodlots are being promoted in
Corozal District by NGOs with US-AID financial assistance.
Woodlots would also be appropriate to supply fuel to the lime
kilns beside the. Hummingbird Highway, since this is a
concentrated local demand for high-density wood.

3.3.5 OTHER FOREST PRODUCTS

Wood Fuels

Estimates of annual fuelwood consumption by the Forest
Department and by FAO have been very general and have varied
widely between roughly 3 and 26 ft3 (0.08-0.73 m3) per capita.
Documented information of actual surveys appears very limited.
Some evidence on household use is available from the Census of
1980 and from a household consumption survey of the same year.

According to Census data only 31.3% of households reported
wood or charcoal as the type of cooking fuel used. Although less
than 1Y of households in Belize City use wood.or charcoal as
cooking fuel, the corresponding share for Toledo is nearly 68%.
It should be pointed out that the five types of cooking fuel
enumerated were mutually exclusive, i.c. the use of more than one
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fuel type within a household was not noted.

Additional information is available from the household
expenditure survey. In this survey, all divisions show a
considerably higher percentage using wood than in the Census with
its mutually exclusive categories (67 for Belize City and 81%
Toledo). (See Appendix 15 for details of the two findings).

The annual national expenditure on wood -fuel was estimated
in the household consumption survey to be BZ$ 373,000. This
amounted to only 0.33% of total household expenditures. This
figure, of course, reflects only purchased wood and does not
include the much larger value of own production and consumption.
Thus, Toledo, Cayo, Stann Creek &nd Corozal, which had the
highest percentage of wood using households, had the smallest
total expenditures on wood, the smallest per household
expenditure, and also the smallest share of total expenditures on
wood.

The average, national, annual per household expenditure was
only BZ3 29, little more than the rural average. Orange Walk and
Belize District (including Belize City), with lower percentages
of wood users, had much higher expenditures, indicating a greater
amount of purchased, rather than household harvested and
transported, wood. If the average household expenditure of these
districts (BZS 61) were applied ! the total number of households
using wood, the total implied wood value would be BZ$ 780,000.

Assuming an annual fuelwood consumption of 1,500,000 r¢3
(42,000 m3 ), di.e. 10 ft3 (0.28 mn3) per capita of national
population or about 120 ft3 (3.4 m3 ) per wood using household,
would imply an average value of BZS 0.52 per ft3 (BZ$18.57 per
m3),or about one-eighth the control price of cull sawnwood.

Industrial uses of fuelwood appear to be limited. Since
1979, the production of burnt lime for the treatment of acidic
soils in citrus plantdation areas has ctarted, especially along
the Hummingbird Highway. There are at least 5 operations with 8
kilns and a ‘capacity of 135 tons. These kilns use about one
stere per ton of lime ‘produced. Total consumption for all kilns
for one firing would be 135 steres of fuelwood. If all the kilns
were fired once a week during the demand season of about half a
year, then the annual consumption would be about 3500 steres-
worth, at a value of BZS$ 3.33/stere, about BZS$S11,700. The lime
burning operations draw their fuelwood from a 15 mile (284 km)
area using any wood, but preferring bullet tree (Bucida buceras),
button wood (Conocarpus erectus) and the Huano palm (Sabal
morrisiana). .

The Hershey cacao plantations use about 100 cords (362
steres) of fuelwood per year to dry cacao. In addition there are
a number of bakeries in the larger towns that burn fuelwood, but
in total the annual consumption of fuelwood for these industries
at the most.might be 10,000 steres.

Since 1980 several studies and proposals have been developed
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for possible wood burning power plants of from 3 to 15 MW. Such
larger units would require approximately 21,000 to 105,000
ovendry tons of wood (42,000 to 210,000 w3 or 1.5 to 7.4 million
ft3). If it materialised, such a development would represent a
huge addition to the country's present annual production of
roundwood of around 2 million ft3. However, the current view of
the Belize Electricity Board (BEB) is that power generation from
wood on such a scale would not be economic. The whole question
of energy supply for Belize is currently.being studied for the
BEB, in an exercise due for completion in May 1989. That report
will include a further assessment of the role of wood based
energy, but present indications are that hydro power will be the
preferred solution.

Chicle

The latex from Achras species, mainly A. zapota, was the
original base for chewing gum. Very many products collected from
tropical forests have entered industrial processes over the
centuries but hardly any of them have sustained their place when
industrial chemistry became able to provide a cheap and uniform
substitute. This has certainly been true of chicle. During
1924-1927 the average annual export was 152 tons, contributing
10X of the total value of forest product exports. In 1928-1934
the average annual export increased to 235 tons, contributing 22%
of forest product exports. By the late 1960s the quantity had
declined to 50-60 tons and by 1985 the trade had decreased
practically to zero. There are periodic rumours of possible
upsurges in demand but the world trend in such products would be
against any appreciable sustained increase.

Production of chicle was a labour-intensive and physically
dangerous tapping process. The yield of 2-7 1b (1-3 kg) per tree
was obtained at intervals of gabout 7 years from wild trees. The
U.S.-based Chicle Development Corporation conducted trials of
different methods of tapping in the Honey Jib Camp Forest
Reserve, now part of Freshwater Creek Forest Reserve. The same
area was used for silvicultural trials to enhance the density of
chicle regeneration. A The TFAP Mission was unable to find any
results from these trials.

The earlier importance of chicle in the rural economy of
Belize is shown by the attention devoted to it by Hummel in his
policy paper of 1921 (Hummel 1925) and by the quantity of
legislation which was passed to regulate tapping and preserve
stocks. This is now of only historical importance.

Tree Seed

The genéral deforestation in Central America makes the
Belizean forests an ever more important source of genetic
material. The value of Pinus caribaea var. hondurensis for
industrial forestry plantations has been recognized for over half
a century and Belize has been the source of much of the original
seed. More recently, the higher elevation pine on the Mountain
Pine Ridge has been recognised as Pinus patula ssp. tecunumanii
rather than P. oocarpa and has been a consistently superior
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performer in international provenance trials.

The major tropical plantation schemes ure now producing seed
from their own landraces of P. caribaea. The continued demand
for Belizean seed is likely %o be restricted to smaller schemes,
and to areas in the wetter tropics where the climate reduces
pollen pressure to the point where the production of viable seed
is negligible. Even under these conditions the interest has
shifted to genetically improved seed, from seed stands and,
increasingly, seed orcherds. The world rarket for unimproved
seed from Belize is thus 1likely -~ be small, but, with the
difficulty of protecting other Centr.! American provenances from
destruction by peasant agriculture, not insignificant. Evans
(1983) argued that there was no point in starting tree
improvement of P. caribaea in Belize with a view to the overseas
market; improved trees suitable for Belizean conditions would not
necessarily have the genes required overseas so, in the absence
of any local demand, it was better to sell seed representative of
the whole wild population. However, he did mark 50 superior
trees with yellow paint rings, in two stands along the Oakburn
Line on the Mountain Pine Ridge.

Much better prospects exist for "tecunumanii seed. Only
small areas have been planted tropics-wide so far but interest is
gaining as the differences between provensances in the
international trials become more distinct with increasing age.
Protectian of other provenances in Central America is even more
problematic than for P. caribaea so the value of the Belizean
source is considerable. Genetic improvement is still at an early
stage but the Republic of Honduras is undertaking some work.
Belize itself has participated in the initial phase of the EEC-
funded closed-cone pine project. In the Little Granite Basin of
the Mountain Pine Ridge, 26 superior phenotypes were selected.
Seed was collected in 1986 and has been stored in the ESNACIFOR
seedbank in Honduras for exchange with other participating
countries. The 26 trees have been paint-ringed distinctively to
prevent accidental damage and location maps have been deposited
with DFO (West). However, the trees are incluced in two current
forest licence areas and the licensees do not seem to have been
warned against cutting them, or the mapped and marked trees of P.
caribaea.

The low increment of trees on the Mountain Pine Ridge, less
than 29 ft3/acre (2 m3/ha) per year, means that only swmall
expenditure on management can be justified. However, as
discussed earlier, the fire hazard is high from milperos on the
northern fringes of the Forest Reserve, from lightning strikes
and from pyrotechnics used on military .exercises. Increased
income from seed sales would help to justify managerial expenses.
The costs and ‘benefits of seed management have been outlined by
Robbins {(1982). The better prospects now afforded by
"tecunumanii”™ suggest that the Forest Department could obtain
better financial results from managing the Mountain Pine Ridge
for seed rather than timber. Seed sales were over 3 tons in 1970
but have been allowed to fall to zero. Central Farm can provide
cold storage for seed, so the cost of a programme of seed
collection and processing to OECD standards$ would be small.
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3.4 FOREST INDUSTRIES

3.8.1 Trends in Timber Production and Use

Industrial output of timber and timber products was
initially predominantly in the form 2f logs for export, although
pine has bzen nearly all domestically sawn. From about 1950,
however, the larger part of the log output was going to sawmills
within the country. Thereafter, log exports declined rapidly and
by 197C had practically ceased, except for relatively small
quantities for special trades - logwood for dyes and rosewood for
veneer slicing inr the market countries. Sawnwood production
continued to expand for the major species (mahogany and pine)
until the mid-1950's and for the other hardwoods, as a group,
erratically until the present. By the wmid 1960s, exports of
sawnwood hadt begun to decline and a larger portion of production
was supplying the domestic market. By this time, the other
hardwoods group had become the major source of non-conifers for
the domestic market. The species structure of output over the
past decade is showa in the following table (Table 3.12).

Table 3.12: Roundwood Production-Yearly Averages by Species.
Thousand Cu fT - (X of Total)

Average Mahogany/ Pine Other Rose Ziri- Log Total
Cedrela Hardwood wood cote wood

10 year 437 275 668 32 2 1 1,415 [39.6
1978-87 (31) - (19) (47) (2.3) (0.1) (0.05) (100) m3)
5 years 352 429 660 13 2.0 1 1,457 [40.8
1983-87 (24) (29) {45) (1.0) (0.1) (0.04) (100) m3]
2 years b2 567 694 8 3 0.4 1,684 [47.2
1986-87 r2h) (3h) (41) (0.5) (0.2) (0.02) (100) m3]

The heavy cutting of pine primarily for export had led to a
marked decline in output from a reduced growing stock and imports
were used to supplement domestic production. In 1979 and 1980,
imports of pine sawnwood exceeded domestic production. In 1980,
iwported sawnwood of all species actually exceeded by half or
more the sawnwood exports. Subsequently sawnwood imports have
been substantially reduced, in large part by the withholding of
government import permits.

Production, trade and apparent consumption for recent years
are shown in Appendix 16, and the species composition of

consumption in. figure 3.4, It should be pointed out that
apparent consumption is not corrected for any change in stocks
from year to year.. Furthermore, sawnwood production has been

derived by the use of general conversion factors which may not
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correspond closely with actuality. Hence, some caution should be
exercised against an over precise interpretation of these data. -

Nevertheless, a number of aspects are readily noted for the
period covered. A very substantial portion of mahogany and cedar
production is exported - as much as four-fifths but as little as
one-quarter in some years. A very small portion of the pine or
other hardwood sewnwood is exported. Such exports of the latter
as have taken place have been predominantly the "precious"
hardwoods such as 1logwood, redwood, rosewood, granadillo,
jobillo, ziricote, and black poison wood that command higher
prices than mahogany.

With the partial exception of Santa Maria (Caloghxllum
brasiliense), production and consumption of the wealth of readily
available and secondary hardwoods suitable for utility uses has
increased little, if any, over the past two decades. Pine
production is recovering but cannot meet the current demand. The
pine harvest is coming largely in the form of larger trees fron
still immature stands which developed following earlier cutting.

The pattern of present production and use of timber in
Belize is summarized in graphic form in Figure 3.3.

3.4.2 Existing Forest Industries

Map 3.4 shows the locations of the existing and planned
forest industry. There are 46 sawmills listed by the Forest
Department; which are required to have a licence to operate from
the Department of Trade and Industry. There are two veneer
plants being constructed at the present time, a veneerv slicing
mill located at Iguana Creek, next to the Belize Timber Company's
sawmill, in Cayo District, and a rotary peeling mill located on
the Southern Highway at Swasey River in Toledo District.

The mills are located away from the main population centre ,

Belize City, which has about 32% of the country's population.
Their distribution is as shown in Table 3.13,.

Table 3.13: Wood Industry Plants By District.

District Population Sawmills Other Plants
(%) {No.) {No.)
Belize 4o 6 (0]
Cayo - 15 11 2
Corozal 13 1 c
Orange Walk 13 14 0]
Stann Creek 12 4 (0]
Toledo 7 10 2
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Sawmills

The sawaills are clustered around sources of log supply.
Orange Walk town has 3 sawmills, an~.ner group of 4 are clustered
around Shipyard, and another 5 betw2en Shipyard and Blue Creek.
There 1is one mill northeast of Oruange Walk at Little Belize,
another one south of Orange Walk at Carmelita and another one
southeast of Orange Walk at Maskall. The town of Corozal has
only one mill. West and northwest of Belize City, between and
Hill Bank , Burrell Boom and Isabela Bank are another 5. In the
West along the Western Highway btetween San Ignacio and Benque
Viejo are 5, with another one on the Western Highway between
Belize and Belmopan. fhere 1is one rore along the Guatemala
border south of the town of Benque Viejo, and another on the Vaca
Plateau in Mountain Pine Ridge.

All of these mills are drawing on the northern hardwood
forests, except the last twn which are getting theii. wood from
the Vaca Plateau. Some pine is cut at the mill at Sand Hill, and
a little .s cut =t some of the other mills in the north,
especially those on the eastern side of Belize. Much of this
pine, growing on sandy ridges in a north and south direction,
are oun private lands and have been heavily cut over in the past.
Three mills located in or near Yountain Pine Ridge cut mostly
pine.

In the south, there are 5 mills scattered along the Southern
Highway between Stann Creek and Deep River. There are 5
clustered around Deep River, and another 3 between Deep River and
San Antonio. One other mill is located anorth of Punta Gorda
near the coast at Seven Hills. Most of the mills cut a mixture
of hardwoods and pine. The largest stands of pine lie east of
thez southern highway, while the best¢ hardwood is usually west of
the highway. There .is no sawmilling in the extreme south between
Punta Gorda and the Guatemala border.

Infermation which was assembled in the course of the TFAP
exercise on the size, product, log source, ownership, type of
equipment and condition of individual mills is given, in matrix
form, in JApvendix 17. Some sawmills do their own logging and
others buy logs from contractors or on the cupen market.
Approxinately 18% of the log production in 1987 was produced Ly
non-sawnmillers.

Most sawmills are vintage band mills or old portable
circular mills. Some 75X of the country's lumber production
comes from 5 or 6 mills. New River Enterprise Co. of Orange Walk
has a band mill (1987 production 1 willion board feet, or 2,360
m3); Belize Timber, with a circular inserted tooth headrig and a
band resaw, had a 1987 production of 3,300,000 board feet (9,350
m3); Sand Hill Industries also operates an inserted tooth
circular saw mill and produced about 1 million board feet {2,630
m3); Harold Whitne: cut 2 million boara feet (4,720 m3) last
year and is in the process of installing a gang saw. These mills
ave run fairly well, -with the direct involwvement of their owners,
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Figure 3.3: Belize's Roundwood Consumption 1987.
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bYut many of the mill personnel lack training in sawmilling
techuniques.

Veneer Mills

There are two veneer mills being constructed at present.
One, Belize Exotic Wood & Veneer, is next to Belize Timber's
sawmill at Iguana Creek. This mill is to slice veneer and export
it to North Apmerica; and intends to purchase logs or flitches
from the adjoining sawmilling company, and from other suppliers
as well. The other veneer mill being built is by Belize
International Forest Products Ltd. of Laurel, Mississippi, at
Swasey Creek on the Southern Highway. They have already
constructed a sawmill and are producing lumber to obtain cash
flow while the rotary veneer mill is lbeing erected. They intend
to use 4 woods (banak, ceiba, yemeri and prickly yellow) to
produce core stock and face veneers for the export market.

Pole Treatment Plants

There is one creatment plant in Belize, located at Belmopan,
which treats pine pcles (as well as lumber). This plant was
built by the Forest Department and is 1leased to a private
individual who treats poles on demand, mainly from the utility
companies. Poles dre selectively logged from stands in the
Mountain Pine Ridge Forest Reserve and trucked to Belmopan for
processing. Poles are also produced in other pine regions of the
country.

Secondary product industries

There are 10 main furniture plants in Belize and numerous
srall ones through .out the country. They vary all the way from
one man wrod working shops to a high speed mechanized plant
producing wholly for export to the United States market. Local
furniture makers almost exclusively use mahogany, even though
prices are twice that of the other hardwoods.

There are a small number of boat building establishments.
The largest 1s using mahogany for cosmetic covering on its
pleasure craft; and "Belizien Teak" (which is really cabbage bark
(Lonchocarpus castilloi)} for certain parts of the decking that
are subjected to high wear. : :

A match plant was stacrted 1C years ago. The species
originally used was hog plum {Spondias mombin), but there was
trouble with fungi and mold, so pine is used now. It is planned
to expand the veneer part of the business and get into crate,
container and'box production.

Forest Department Woodworking Plant

This Government owned wood working plant at Belmopan has
been in existence 17 years. Until a year or so ago it was only a
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snall installation with a wood fired dry kiln of 2,000 board feet
(4.7 m3) capacity, and several wood working machines for small
scale door and furniture making. Now a new dry kiln has been
built - also fired by waste wood - which will dry 6,000 board
feet (14.2 m3) of one inch (25.4 mo) lumber in a 7 day pariod.

In addition to the dry kiln, the United Kingdon has recently
provided an elaborate group of wood working machines that will
make siding, flooring, doors and furniture. It is planned to
bring pine cants from Mountain Pine Ridge, produce 1 inch (25.4
nn) lumber for kilning with a 60" (1.5 m) Stenner band resaw, and
process 220,000 board feet (520 m3d) of siding and flooring
through the plant snnually.

3.4.3 Use of Processed Wood Products

Domestic consumption

Apparent consumption of sawnwood within the country has
recently %Yeen between 5 and 10 nillion board feet (12,000-24,000
m3) annually (see Appendix 16). This is the equivalent of 35 to
56 bd. ft. per person per year {an average of about 0.1 m3 per
capita); about two-thirds of the current European average. As 1s
shown in figure 3.4, the consumption of mahogany and cedar
appears to be continuing in long term decline, despite some
recent recovery. Other hardwoods maintain a stable portion of

.consumption - roughly half. The trend of pine consumption 1is
upwards.

Figuce 3.4: Apparent 'Consumption of Lumber by Species
Groups.
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By far the largest use of sawnwood, and of plywood, is in

houce construction. Wood continues to be the primacy house
building material. However, its relative position is declining
quite rapidly. It is being replaced by cheaper concrete block
construction. This is most vividly illustrated by the nature of

housing permits issued for Belize City since 1981 as shown below.

Table 3.14. Housing Permits in Belize City
by Building Types.

Year 1981 1982 1983 1984 1985 1986
Percent of total

Wood 48 14 17 11 13 10

Concrete 52 86 73 89 87 90
Blocks

However, in concrete block housing, lumber is still used for
framing, rafters and millwork. Inmported plywood is frequently
preferred for roof, floor and siding in place of local tongued
and grooved sawnwood. The Housing and Planning Department
reports that the average wood house is constructed with 6,456
board feet (15.2 ml) of lumber, while the average concrete block
house requires 2,204 boerd feet (5.2 m3) for .rafters and interior
finish. )

Information from the 1980 and 1970 Census reports provides
further insight into the earlier shift from wooden housing for
the country as a whole. This information is shown in some detail
in Appendix 6. Wood construction in total housing stock declined
from 79.22 in 1970 to 70.0X in 1980, These figures do not, of
course, show the shift from year to year. As data was tabulated
by year of construction, an approximate indication of housing
starts by year and construction type is available, and are
presented in the Appendix together with a derived trend, =also
shown in Figure 3.5.

These shifts have undoubtedly been caused by a variety of
factors including declining supplies of cheap wood building
materials,” the ease and economy of concrete block construction
and, perhaps, some prestige valiue.

Because of & long and continuous supply, and because of its
edmirable properties, mahogany became the accepted wood for many
uses. Indeed, its use has been profligate. It has been used for
a wide variety of purposes, many of them of a utility nature.
Ordinary simple furniture has been nearly all constructed with
this Jluxury wmaterial. Local furniture manufacturers say that
they must use mahogany lumber; that the market demands and will
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pay for mahogany even though it 1is twice as cxpensive as pine or
other hardwoods. Apparently their customers insist that other
species are attacked by wood borers, will rot and have stabilicy
problens; and favour nahogany because it does not exhibit these
defects. The boat menufacturers, while not consuming large
quantities of mahogany, again insist they can use paothing else
because of its characteristic of equal radial and tangential
shrinkage.

A marked feature of wood products wuse in Belize is thus =a
profligate use domestically of the declining supplies of the high
value nahogany - the Belizean timber most sought after on export
markets.

Figure 3.5: Share of Houses Constructed in Wood.
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Housing also'appears to be the biggest consumer of imported
wood based panels:; both for construction (sheathing,
sub-flocring, etc.) and interior decorative or finishing. This
demand has grown to the point where imports of panels have been
running around 180,000 ft3 (5,000 m3) annually in the period
1982-86. The largest use of paper products, all also imported,
is as corrugated boxes, mainly for packing bananas for export.

Exports

The previously important chicle gum . export ended in 1985,
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after a consistent decline. Sawlog exports (some pine but
largely rosewood) have also declined. An important trade in pine
stumps for naval stores has recently been redeveloped. With this
new trade, unprocessed wood produc.s &account for more than
one~-fifth of the total value of forest-based exports. Pine makes
up more than one-fifth of the total value of unprocessed wood and
sawnwood exports.

Forest product exports thus are presently dominated by
outflows of sawnwood. Within this group, rough sawn mahogany
dominates, followed by dressed mahogany ind rough sawnwood of
other hardwoods. Until fairly recently, manufactures and
furniture of wood played a relatively small role. Since 1982,
they have comprised more thaa one-tenth of forest product export
values. llowever, their contribution has been variable, both in
product type and total wvalue.

“Detail for the three years, 1985 to 1987, made available by
the Statistics Department for the TFAP exercise, provides s ime
insight into the expor: level of individual hardwoods (See
Appendix 18). In log form, in addition to rosewood, there was
some considerable shiprnent of logwood and =ziricote. Santa Maria
followed mahogany and cedar in export vclumes of lumber, bul made
up little more than 1% of the total. The wvaluable rosewood and
ziricote each comprised nearly 1%. As is shown in Table 3.15,
rnine other named species have been exported in small quantities,
accounting for less than 1%X of all hardwood sawnwood volumes
exported.

Mahogany and cedar account for more than nine-tenths of the

value of bardwood log and luzber exports. _ Rosewood (logs and
sawnwood) follows in importanzz, but makes up only 3.5% of the
total hardwood export value. Santa Maria, logwood uand ziricote

are next in magnitude but in combination comprise but 4%¥. Of the
remaining nine named hardwoods, jobillo has the highest export
value. A very substsntial portion of the value of manufactured
wood products exported has resulted from mahogany exterior doors.

Table 3.15. Lumber E%ports 1985-87 in Board ft.

Precious Species Secondary Hardwoods
Rosewood 33,600 Santa Maria 48,500
Ziricote 28,600 . Sapodilla 6,600
Granadillo 2,800 Bullet Tree - 5,000
Jobillo 1,000 Cabbage Bark 4,700
Yemeri 1,600
Nargusta 1,400
Cortez 1,300
Total 66,000 © 69,100
Yearly Average 22,000 23,000

(52m3) (54m3)
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Table 3.16: Control Prices for Major Grades
of Sawnwood by Species.

1973 1974 1975 1977 1980
BZ$ per Board Foot (per .0024 m3)

Prima 'y Hardwoods FAS

(Mahogany & Cedar) .61 .73 .80 .92 1.40
Pine (dressed) .20 .32 .38 .bs .79
Pine (rough) .175 .27 .32 bo .70
Secondary Hardwoods (dressed) 257 .32 .38 .45 .36
Secondary Hardwoods (rough}) .225 .27 .32 4o 17

Luxury Woods:

Rosewood 3.00
Bastard Rosewood 2.50
Mayflower 1.20
Cypress 1.20
Salmwood 1.20
Jobillo 1.10
Cortez 1.10
Black Poison Wood 1.10

Increased buying from Mexico has stimulated the production
dramatically. Mexican trucks come to many of the sawmills in the
north and buy mill run lumber at substantial prices.

It is very clear that at present the secondary species are
not of great importance in the export market. It is interesting
to note that in the 1950s the sawn exports of Santa Maria were 10
to 20 times their current levels.

Controlled prices and trade restrictions

For some time, lumber prices, in common with a number of
other consumer prices, have been controlled or "fixed". These
control prices were increased considerably during the 1970s as
may be seen in Table 3.16, which shows controlled prices for the
specified grades. Lower grades and shorts have lower control
prices, while larger flitches of pine and secondary hardwoods
have premium prices. For the primaries, the price has more than
doubled; that of secondary hardwoods tripled and of pine
quadrupled. In 1980 control prices for luxury woods were added.
Since 1980, there have been no changes.

In general,- export prices have, except for a few instances,
risen over the period from 1980. Hence, control prices have not
kept pace with actual changes in the international market (see
Appendix 20). In the domestic market, the TFAP team observed
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numerous instances where control prices were not being followed.
Therefore, the attempt to exercise control over domestic prices
at present does not seem to be effective.

Trade in forest products 1is, of course, affected to sone
extent by the export and import taxes. The export tax on logs
and sawnwood 1is &5X ad valoren. It 1is understood that
aanufactures of wood are not subject to the export tax. These
taxes do not generally appear to be a major disincentive to
production or export and do provide a surer mecthod of determining
trade flows. Inport taxes are considerably higher, generally 25%
ad valoren. These are large enough to have a major discouraging
impact but have not precluded substantial imports of plywood or
even of sawnwood and logs. Recently, limitations on import
peraits appear to have practically stopped flows of the latter
two products; which were primarily pine from Honduras.

Table 3.17: Lumber Imports.

1980 1981 1982 1983 1984

Coniferous Thousand bd.ft. U467 691 226 27 103
(w3) (1,102)(1,631) (533) (63) (243)
Non Coniferous Thousand bd.ft. 305 1,803 1,090 ) 1
{m3) (719) (4,255) (2,572) (9) (2)

3.4.4: Prospects for Wood Industry Expansion

Availability of raw material

In recent years, thinking about the potential for forest
industries in Belize has been heavily influenced by estimates
arrived at in 1978, in the course of a FAO/UNDP supported
project, that there appeared to be a country wide allowable cut
of 49 million cubic feet (1.4 million m3). As this compares with
an annual cut at present of around 2 million cubic feet (56,000
md), it implies a huge potential for expansion.

It has not proved possible to find out how this estimate was
arrived at. Evidently it must refer to all species, including
the large number of secondary hardwoods which have no commercial
use, as well as those whicb are presently not used but which
might be in _the future. It therefore clearly overstates,
probably by‘several orders of magnitude, the actual aggregate
potential flow of wood raw material which might be used for
industrial purposes.

To arrive at a relevant estimate of allowable cut the total
must be disaggregated in order to separate out the commercial,
and potentially commercial, component. As was pointed out in
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Section 3.3 on Forest Management, the available narrative
evidence indicates that in actuality the presently commercial
species are being depleted. Though this cannot be documented

quantitatively yet, there is good reason to believe that even
present levels of supply of mahogany, pine and certain other
species may not be maincainable indefinitely; at least under
present management and harvesting systems. The bulk of what is
available to support possible hlgher levels of output is in the
utility category of "other hardwoods™

As was noted carlier (Table 3.10), 60X of log production in

1987 came from outside the Forest Reserves. Table 3.18 shows
that almost half the volume of logs produced in that year canme
from private lands. This has been true for a number of years.

Currently, the largest sawmill company, Belize Timber, 1is
entirely dependent on private land for its wood supply, as is the
largest bandmill operating, New River Enterprises.

Table 3.18. Forest Industry Log Sources by Legal
Conveyance (1987)

Number Log Area
Production (X)
(% of vol)

Private Forest Permit 31 b7.7 20.3
Forest Permit L8 10.8 14.5
Forest Licence 24 11.5 32.2
Long Term Forest Licence 6 24 .5 33.0
Petty Permits 2.9 ——
Forest Department 2.6 -—-
Total 100 100

The limited amount of information about the forest areas in
private hands strongly indicates that these are essentially being
mined for their remaining stock of commercial species. As has
been noted earlier, even on the BEC lands, the only private
forest area that was systematically managed for a considerable
period of time, output of mahogany was maintained only by
steadily reducing the size of +*rees harvested. It is not
possible to say how much longer output can be maintained from
private lands, but it is clear that eventually production will
have to be based progressively on the resource contained in the
Forest Reserves - and any additional areas of forested Crown Land
as may be addeq to the Reserved Forest estate.

At the time of the TFAP exercise, almost all the large good
areas of hardwood and pine within the Reserved Forests had been
given out under licence (but were not necessarily being worked),
except the Sibun, Sittee, Columbia River Forest Reserves, and
most of the Chiquibul Forest Reserves. The first two of these
reserves, the Sibun and Sittee, are in very steep country and it
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is questionable whether these areas should be logged at all.
Probably the steeper terrain in all the Forests Reserves
nentioned above should be considered as Protection Forests. As
has been noted earlier, the Chiquibul was badly damaged by the
1961 hurricane and has not totally recovered; and it is doubtful
whether much of the Reserve should be licensed again as it was
logged without rest from the 1920s until 1985.

WHhile there appears to be some room for expansion of the
area being logged for forest industries using hardwoods, it will
be in the forests further from the main roads and ports of
export. The main potential for expansion in output evidently
lies in improving the productivity of the areas which are
already licensed. Geveral of the licences are inactive, and most
others, in particular annual licences, are being worked at a very
low intensity. As was noted earlier (section 3.3.3), the
quantity of other hardwoods being produced from the Forest
Reserves 1s very low. A very considerable potential therefore
exists for expanding output as the licences become available for
reallocation, - through the changes in . forest management
discussed in Section 4.3; and, where necessary, by attracting
better qualified and equipped enterprises to operate the licences
(Section 4.4).

Export market prospects

As the country's economy grows and diversifies, the domestic

market for wood products will expand. This is discussed in
Section 4.1, in the course of the review of future developuent
prospects. However, if there is to be a substantial increase in

production it will have to be sold primarily into export markets.
Some of the main factors affecting export prospects are discussed
below.

As was noted earlier, wood product exports are very narrowly
concentrated on mahogany and small quantities of a few precious
hardwoods. Past market studies have confirmed the difficulties
of finding export outlets for the wutility woods amcng the
secondary hardwoods. Even as well proven a wood as Santa Maria
has not found continuing markets. Though an U.S. importers'
journal describes Santa Maria as "equal to northern hard maple
except slightly less hard", no evidence could be found of regular
import of the species into the US market. Most of the complaints
about the wcod - that it cups, warps and bends - were very
evident .irn watching logs being broken down on the circular
headrigs of saw mills. Band sawing and an experienced hardwood
sawyer could probably do a better job of the opening face of the
log and p vent some of this.

Othe. .roblems with attempts to promote these hardwoods have
been failure to meet firm orders, or inability to supply the
quantity requested. This has hurt the image of the secondary
harﬁwoods. and the willingness of importers to spend time
developing markets for them. As has been pointed out in earlier
studies, there are possibilities; predominantly as further
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nanufactured products rather than as sawnwood. But these are
likely to be on a small individual scale. Working with the North
American ioporting hardwood associations would be a big help - to

get to know the small importers who will go out of their way to
find special niches for lesser known species.

In recent years there has been a modest growth in export of
semi manufaectures, but again predominantly in mahogany. This
dependence on the latter enphasizes again the importance of
channelling supplies of the wood into high value outlets such as
exports.

Development of exports also faces a number of

infrastructura) difficulties. Being a small country, Belize 1is
not on the main sea lenes. Infrequent shipping schedules and low
volumes have made shipments costly. Links with traditional

nearby customers such as Jamaica have only recently improved,
with new shipping services provided by small Caribbean shipping
lines.

Belize City is the only container port, with only an 18
foot (5.5 m) draft, and all containerized lumber flows through
it. This is especially hard on sawmills in the south, which are
furthest away from the port and have to haul to it over a poor
road. Big Creek has plans to improve facilities by dredging to a
depth of 23 feet (7m), but will not be able to handle containers.

Containers have certainly improved the shipping situation,
but have not solved the problem of getting Belize's timber
exports to market cheaper. As it takes 12,000 - 16,000 bd.ft.
(28-38 m3) to fill a container, small mills have to ship through
a timber broker who buys from - -several mills and makes up a
container shipment. There are several timber brokers who handle
the exportation of.lumber and who have established channels in
Mexico and the U.S.

Drying of lumber is another key issue for export. The start
up of the new kiln at Belmopan should stimulate renewed interest
in building kiln drying facilities. But, more research is
needed to develop kiln schedules for the secondary species.

Prospects for impert substitution

The wood products that have been imported recently are:
lumber,plywood and other panels, and paper and paper products. As
was noted earlier, a substantial import of mainly pine sawnwood
at the beginning of the decade has been restricted in recent
years through government actiom.

There dre two broad classes of panels being imported. One
is US southern pine plywood, usually 3/8 to 1/2 inch (9.,5-12.7
mm) thickness in 4 by 8 foot (1.2-2.4 m) sheets. As was noted
earlier, this plywood is used in large quantities in
construction, replacing traditional pine tongue and groove for
siding, roof and floor underlayment; even though the plywood
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costs twice as much as lumber The reason for this is that
plywood is easier and cheaper to install. The other type of panel
imported is hardboard with a wood vereer or paper or plastic
imitation wood grain laminate. These panels are used for
interiors to cover walls, partitions and the like.

The largest potential for import substitution lies in =a
plywood plant moking both sheathing grades from pine and interior
grades from hardwoods. The volume of these commodities over the
past 10 years 1is shown in Table 3.19. A pinimum investment
plywood mill using low cost second hand equipment might have to
produce 100-200,000 ft3 (3,000-6,000 mn3) of plywood to be
profitable. Belize International Forest Products Ltd. is
considering the possibility of manufacturing plywood when their
veneer plant is cperating, but this could be a several years off.
The additional investment in glue spreaders, presses, sanders and
trim saw: would have to be nmade. Their mill could probably
concentrate on the interior hardwood plywood, which in some
instances could be substituted for imported pine plywood,
provided it was competitive in price.

Table 3.19: Plywood and panel imports 1976-86.

Year Ft3 m3 Yeaur Ft3 m3
1976 74,523 2,111 1983 503,389 14,256
1977 121,146 3,431 1984 9,558 1,403
1978 102,453 2,902 1985 122,444 3,468
1979 140,100 3,968 1986 75,990 2,153
198¢C 394,447 11,171 1987 1,173,780 33,252
1981 458,790 13,000

1982 166,958 4,728 Average 281,964 7.988

The Belize market for hardboard and particle board could not
justify the dinvestment in a facility to manufacture these
. i3 g A .
products locally. Aﬁ;f954m4'cﬁ #7ULAQ Gmu[éic.?

The aggregate import of paper and paper produrts is quite
large in value, but is too small to justify a pulp or a paper
mill. But the paper converting industry has possibilitics.
Already there is & tissue cut up plant in operation, and there is
a potential for a corrugated box plant to be set up at some time
in the future to produce boxes fronm imported paperboard for
export of bananac. The Banana Control Board have estimated that
it would take.,5 million export boxes to Justify a box plant using
15,000 tons_of paper board. The trend in banana box exports is
shown in Table 3.20.
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Table 3.20: Tons of filled banana boxes re-exported.

Year Tons

1981 1,647
1982 1,572
1983 1,593
1984 1,665
1985 1,626
1986 2,013
1987 3,360

1988 (Estimated) 4,683
1993 {Projected) 12,000

Operational capacity and productivity

The present section covers four aspects of the logging and
processing industries which affect its productivity. These are
its seasonal natura, lack of skilled labour, the equipment
enployed, and wastage. Proposals for implementing the reasures
suggested for improving productivity are elaborated on later, in
Sections 4.3 and 0.4,

Logging is carried on tor only 4 to 5 months, during the dry
season from January to May. While logging in many places in the
world is seasonal, the logger is always looking for a way of
extending his season to reduce his costs and keep his work force
enployed. In Belize, there are sandy areas along the :oast where
loggers are able to, skid off and on during the rainy season.
Elsewhere in the country, loggers complain _‘hat the black gumbo
clay soils prevent' skidders from operating and logging trucks
from hauling on the 1logging roads in the rainy season. The
problem of the haul roads c¢an be solved by putting rock on the
road and making it an all weather road, but skidding in black
gumbo clay-could stop most of the rubber tired skidders and track
tractors. An FMC especially built for swamp logging, with low
pressure on the tracks, might be a better machine for black gumbo
st ils; provided maintenance facilities could be provided in the
country.

The scasonal fluctuations in log supply of course severely
restrict the operation of the mills. The forest industry has
about 5 or 6 mills that offer full time employment during most of
the year; although even they all seem to shut down for several
months during the rainy season for lack of logs. Employment for
most forest and mill workers is therefore only seisonal.

This in turn aggravates the problem faced by almost every
mill ovrner of lack of skilled workers. A sawmill cannot operate

effectively without a competent sawyer. In many circular saw
mills, where inserted teeth are used, the sawyer usually takes
care of the saw himself - touching up teeth and making

replacements. In band mills, a saw fil:r is needed as well as a
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saviyer. The third most needed verson is the millwright, whose
responsibility is to keep the mill running. People acquiring
this skill wvsually train on the job, learning from older
miliwrights (though some of the equipment suppliers have given
moere formal maintenance <ourses). Many mills do not have an
experienced millwright, so there is no one for the apprentice to
learn from.

All the personnel in thz woods and in the mills need
upgrading on maintenance and care of equipment. Poor maintenance
aggravates the generally poor state of equipment employed. The
scope for introducing more appropriate equipment is deslt with in
section 4.4, Here, it needs to be noted that sawmillers report
that they have difficulty in obtaining financing from commercial
banks or government agencies; with the small sawmiller, who is
in the most need of loans, considered the highest risk,.
Equipment dealers are reportedly reluctant to extend credit.

Wastage is heavy throughout the production and use system.
In logging operations, little of the forest residues or logging
waste are utilized on an organized basis. Slabs and edgings from
sawmills are sometimes used by lccal people for use as lumber for
their personal needs - housing , fences, etc. Planer shavings
are either given away or so0ld to chicken or livestock farmers, as
is sawdust. With tbe exception of the use of planer shavings in
the dry kilns of the Woodworking Shop in Belmopan, there was
little utilization of wood waste for encrgy observed.

Much 1lumber is sold at the mill, with buyers having the
right to select the best boards, leaving the will owner with all
the poor quality boards. As has been noted earlier, there is
8lso gross wastage in- usage through use of luumber which has not
been dried or treated. Most consumers in Belize do not expect
quality sawn lumber, ard are not prepared to pay for it.
However, a few lumber wholesalers and retailers said they would
pay higher prices (10-15%) to get "lb-square" lumber. They
realize that it would cost them less to produce siding and
moldings from such material, and that they could turn out a
better quality product.

3.4.5. The Role of Government in Fore=t Industry Operations

The government, through the Forest Department, is heavily
involved in forest industry activities. The Department has
logging and sawmilling operations in both its Western and
Southern Divisions at Augustine in the Mountain Pine Ridge Forest
and at Melinda near Stann Creek. The latter began in 1973 with
substantial gxploitation but operations are now limited to a
small portable mill. The former recommenced operations in 1984
and has production in the order of 300,000 board feet {708 m3)
annually. In addition to supplying their own sawmills, the
Department logging operations conducted in public fores%s also
provide logs for sale to private millers and to the pole
treatmeant plant (Department leased to private industry). The
Department sawmills sell some lumber at mill site, but the



85

greater part of output from the Mountain Pine Ridge mill goes *»
the Department Workshop at Belmopan.

The Department Workshop was initially established in 1971 in
a modest way to use considerable volumes of small-sized Gmelina
thinnings from the Melinda plantations, to replace a variety of
imported w-od manufactures, and to demons trate the utilization of
little known secondary hardwoods. The workshop encountered a
variety of operational problenms. Recently, with the assistance
of the United Kingdom, the plant has been substantially enlarged
and equipped and its staff is supported by an expatriate

specialist. It has capzcity for an annual output of 220,000
board feet (519 m3) of special lumber products, as well as doors
and furniture. The workshop has been producing mill work and
furniture for the Forest Department, f{or other government

organizations and also against orders from the private secto..

Government operation of forest industries appears to be =a
contradiction of its general policy on economic development in
which industrial and commercial activity s the concern of the
private endeavour. There are, however, also government
operations in other sectors of the economy.

Government activity related to the industrial and commercial
sector could be justified for a numbere of purposes:

1) Developmental Research:
a) Practical tests on the use characteristics of lesser
known species,
b) Development of logging and processing techniques
suitable to conditions within the country,
c) Development of products for both local and export
markets.

2) Demonstration and Training:
a) Centres for practical demonstration of equipment,
techniques and products,
b) Training of managers and workers.

3) Development of Management Data Base for Forest
Department:
a) Obtaining realistic information on cosits and prices
fer sound assessment of royalties,
b) Obtaining first hand information on industry
problems.

4y Filling Gaps in the Industrial Sector:
Provision of goods not ' eing locally :roduced and
not available or appropriate as impor:s.

5) Deliberate Competition with Private Sector as a Method of
Regulating the Private Sector,

6) As Part of a General Economic System.

The last item above does not appear pertinent in the case of
Belize. With respect to the penultimate item, there is some
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evidence that control of log volumes removed, in relation to an
appropriate allowable <cut, haes been one reason for Department
involvement in logging operations. All of the other items have
been indicated as justifications for the industrial and
commercial activities of the Forest Department in logging,
sawnilling and wood working operations. The lack of a clear
statement of policy and of specilic objectives has lead. to ill
defined and conducted programmes as well as to criticism from the
p:ivate sector.
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3.5 FORESTRY AND ENVIRONMENTAL CONSERVATION

3.5.1 Environmental issues

Belize is fortunate to have an environment in good
condition, together with the institutional commitment to protect
that environment. Much of the country is still in a natural
state and little exploited; containing the range of ecological
systexs that were outlined in section 2.2. It is a frequently
celzbrated fact that wildlife species endangered or extinct
elsewhere in Central America are fairly common in Belize. Belize

has two natural features that are highly unusual: the barrier
reef, largest .in this hemisphere and second largest in the world,
and the limestcne caves of the Chiquibul drainage area, including
the largest cave room in this hemisphere and the second largest
ia the world. But what is truly unusual, and of more importance
than particular natural features or the status of certain
species, is the fact that the overall environment is so little
damaged.

There are compelling reasons to be concerned with saving
ecosystems from damage and species from extinction, so
maintaining biological diversity. Belizean citizens depend on
the food, medicines, and industrial materials that are derived
from biological organisms - now and in the future. Plants and
animals that are not currently used will prove valuable in the
future, if they -are still extant. Wild relatives of species
already in use will be needed for genetic improvements.

Also, Belize depends vitally on intact ecosystems for soil
develcpment and retention, and nutrient and hydrological cycles,
for its continuing economic and social development. With a
distinct dry period of three months, a long rainy period, as well
as a constant threat of hurricanes, the protection supplied
against drought, floods, soil erosion, siltation and excessive
damage by wind and water during hurricanes is of great importance
and value. The essenfial urban and agricultural water supplies
provided by the Belizz River, New River, Sibun River, Manitee
River, Stann Creek, Monkey River and Rio Grande, as well as many
smaller rivers and streams, owe their assured and usually clear
flow to their origins in the aajor forest ereas of the country-
the Maya Mountains, the Cockscomb Basin, Mountain Pine Ridge, the
Chiguibul Forest Reserve and the large block of private laond held

earlier by the Belize Estates and Produce Company. Soil
protection provided by the forest cover has prevented erosion on
steeper slopes and river banks. Mangroves on the cayes and

mainland have retained shore lines and curbed the effect of tidal
waves. The impact of flooding has been greatly diminished by the
absorptive capacity of the soil es improved by forest trees and
their litcer. The sponge-like eifect reduces peak runoff and
retains water for a continuous flow over longer periods.

Also, there is a direct connection between the country's
important tourist industry and the currcnt healthy state of
Belize's environment. In 1987, 55,000 tourists visited Belize.
This is a large number relative to Belize's population of about
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176,000. The majerity of these tourists came to stay on the
cayes, one of the outstanding natural features of Belize, but
increasingly tourists are attracted to the interior. About 70

tours of birdwatchers (6-18 people each) came to Belize in 1987.
Other tours come for orchids and archeaeology. There were also
numerous small groups interested in natural history but not
connected with tour organizetions, and whose numbers are not
recorded as natural history “ourists.

The number of natural history tour groups in Belize is

increasing, and tourisnm experts feel that, given the
environmental assets of Belize, the nature tour business can
expand greatly. Scouts for tour companies are looking for
additional sites to visit in Belize. There is also an incipient
industry of adventure tourism, including rafting, caving and
backpacking, that depends on the natural setting. The

established reserves are attracting many visitors, especially
Crooked Tree, Cocksconmb, and the Community Babonon Sanctuary.
Expanded facilities are needed at some reserves. The influx of
visitors can benefit the reserves financially, but could also
damage them, if not managed correctly.

The fact that serious erosion of the land and water base, or
of the ecosystems, has not occurred has been due to the early
declaration of Reserved Forests, anc 1later of parks and
sanctuaries; to a population even smaller than it is now; the
fact that 1land development has largely been confined to the
lowlands; and to the historical preference of nuch of the
population for activities other than agriculture. However, the
situation is now changing as a result of the growth in population
size and the Government's promotion of development, particularly
of the agricultural sector.

Not for nuch longer will erodible soils in the Maya
Mountains adjoining Karst areas necessarily remain secure because
they are too inaccessible to log or clear for farming. Steep
areas of any reasonably accessible forest tracts are likely to
come increasingly under pressure for tiuber harvesting. At the
same time, water catchment protection will become increasingly
more important to interests in the lowlands. The Stann Creek
District may be cited as an example: it 1is dependent cn the
gountains for its water supplies; large scale agricultura’
development is in progress within it; tourism is als> increasing;
at least two hydro-electric developments are being considered for
sites in the adjacent uplands; marine resources off-shore are
increasing in importance. In view of these trends, any
unfavourable changes in the quantity or quality of water supplies
should not be tolerated.

A number of environmentel impact issues affecting water
quality and siltation are of growing concern. These include:

-agricultural chemicals (mainly pesticides and fertilizers)
of which the . public is fully aware and for which
monitoring and cecntrol measures are being developed by

the Central Experimental Farm;
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-waste oil from sugar factories; cyanide from & zinc roofing
and nail factory on the Belize River near the city;
citrus factory wastes 1in the Stann Creek area; fish
processing plant wastes; and waste disposal, which
seens seldom to be done on au environmentally sound
basis.

These have important implications for supplies of potable water
and the well being of the mangrove and related marine ecosystenms.

The other main environmental threat is the potential
ecosystem losses or degradation arising from weaknesses in the
protective system, which form the main subject addressed in the
present Section.

Opportunities to protect and manage the environment are
enhanced by -the fact that more than 50 X of Belize is owned by

the Government. Some 30 % of the country is in Forest Reserves,
and the wmarine continental shelf and the majority of the cayes
are also public land. Management plans can be based on results

from research in the large area of comparatively undisturbed
habitat in Belize. Belize has excellent natural laboratories for
studies of wildlife, ecosystem processes, and alternstive
agricultural and forestry practices. Belize's Mayan
archaeologicai heritage is also substantial.

3.5.2 Institutional Provisions for Conservation

Laws, Regulations and Conventions

In order to perpetuate its present positive environmental
situation, Belize has enacted laws for the establishment of
reserves and for protection of wildlife and other aspects of the
environmertal resource. The country has a modest system of
completely protected arcas, and it also has a large area set
aside as Forest Reserves; some parts of which are referred to as
protection forests. . Even in those parts in which trees are
harvested the forests remain as largely intact ecosysteus. The
country benefits from a number of non-government organizations
that manage reserves or otherwise play a constructive role in
conservation. And Belize receives financial support from
numerous foreign donor agencies as well as attention from many
individual conservationists and biological researchers eager to
provide expertise and information to form conservation policy.
Finally, there is native pride in Belize's natural heritage, and
awareness among government and the public of the connection
between the quality of the environment and economic and social
welfare.

The National Parks. System Act was enacted in 1981. It.is
administered by the Ministry of Agriculture, Forestry and
Fisheries and provides for the preservation and protection of
important natural and cultural features and regulates the
scientific, educational, and recreational.use of such features.
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It defines and provides for rhe estabiishment and regulation of
National Parks, Nature Reserves, Natural Monuments and Wildlife
Sanctuaries. The Act provides for civil enforcement of 1its
regulations.

A flaw in the Act is that parks, reserves, monuments, and
sanctuaries can be dereserved by a simple decree, putting them on
a precarious foundation. The de-reservation of Forest Reserves
that has been occurring suggests the possibility of such
reverses. Another flaw is that there are no provisions for
reserve nanagement in the Act.

The Wildlife Protection Act was also passed in 1981. It is
also administered by the Ministry of Agriculture, Forestry and
Fisheries and provides for the conservation, restoration, and
development of wildlife. The Act protects all wild animals from
unregulated taking. Some 30 mammal and reptile species and all
but six bird species are protected from all hunting. The Act
provides for the establishment of hunting seasons, licensing,
royalties, restricted areas, bag limits, and civil enforcement of
its regulations. In addition, & moratorium on harvesting of
wildlife for commercial purposes for seven years (which expires
in 1988) was declared, to provide time to study the potential and
problems of commercial uses of wildlife. More recently a
Tentative Wildlife Policy Plan for Belize was adopted which
reiterated the cultural and economic importance of conserving
wildlife and identified several goals of research on wildlife
that will form the basis of rational wildlife policy.

Belize is a party to the Convention on International Trade
in Endangered Species of Wild Fauna and Flora (CITES). All
species listed as endangered by CITES are protected in Belize.
Belize is not a party to other major international habitat or
wildlife conservation conventions: the Convention Concerning the
Protection of the World Cultural and Natural Heritage, the
Convention on Wetlands of International Importance Especially as
Water-Fowl Habitat {(Ramsar Convention), the Convantion on the
Conservation of Migratory Species of Wild Aniwmals and the
Convention on Nature Protection and Wildlife Preservation in the
Western Hemisphere; or UNESCO's Man and the Biosphere Programnme.

The Fisheries Ordinance was revised in 1958. It applies to
all rivers and territorial waters, prohibits fishing with poisons
or explosives, and establishes authority to regulate size of net
meshes. This ordinance has been used to set seasons for various
species, wminimum sizes, and to prohibit fishing with traps or
other devices constructed with net or wire within 1800 ft (550 m)
of the barrier reef.

Flaws 1n wildlife laws include lack of protection for some
species that need it and lack of regulation of internal trade in
wildlife. There seems to be no legal authority for protectiun of
reptiles and amphibians, freshwater fish, and plants.

The Forest Ovdinance was revised in 1958. It provides for
the estabiishment of Forest Reserves and for licensing and
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regulating forestry in the Reserves. A stated policy is that the
forest estate be managed to ensure protection of ecosystems and
wildlife. About one fifth of the Reserved Forest area is
regarded informally as protection forest.

In June 1988 The Minister of Agriculture stated that the
Ministry was soou to issue regulations concerning use and
protection of maugroves. Although the mission did not examine
the condition or use of the mangrove resource in any depth, it
became aware of threats to it arising from building and related
developments in the coastal region, as well as from uncontrolled
or illegal cutting. Information as to the extent and condition of
the mangrove resource is very liwmited: there is a need for an
inventory to provide a basis for more adequate management and
control than is exercised at present. Any excessive depletion of
the mangroves through cutting or siltation would seriously affect
a number of “interests. It is anomalous that there is a lack of
clarity as to responsibilities for management and protection of
this resource.

The outcome of efforts initiated several years ago to
develop environmental protection guidelines is not clear: the
need for them as well as for effective control mechanisms 1is
important. There is need also for a procedure to be developed
for assessment of environmental impacts of proposed rural - and
urban - developments, and for the definition and enforcement of
practicable control regulations. The Forest Department has on no
occasion been involved in any assessment of this kind. ’

Institutional responsibilities

Not all areas of conservation fall withir the forest domain.
At present, responsibility for conservation appears to be divided
among the Ministries of Agriculture, Forestry and Fisheries;
Natural Resources; Trade, Industry and Tourism; and Education.
Other organizations engaged in conservation, environmental
studies and management are the Belize Audubon Society, the Belize
Heritage Society, the Belize Zoo and Environmental Research
Centre, the Belize lnstitute for Agricultural Sciences and the
Belize Centre for Environmental Studies. There seems to be no
integrated effort among these and some conflicting activity has
been reported. It is essential that this situation be resolved.

The Forest Department, in the Ministry of Agriculture,
Forestry and Fisheries, is responsible for the administration of
government-declared protected areas as well as the Forest

Reserves. The Department has temporarily delegated the
management of the protected areas to the Belize Audubon Society
(BAS). Private protected areas are managed by a variety of
organizatioﬁs. Much technical and financial assistance for

government and private protected areas comes from international
conservation organizations and donor agencies of foreign
governments.

The Forest Department is also responsible for wildlife
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management and enforcement of wildlife laws, for which two
positions of Conservation Officer have been designated. In
reality, the Department is not allotted sufficient manpower oOr
funds tc have a significant impact on hunting and the wildlife
trade. At present, there is only one Conservation Officer, whose
work, in practice, also deals with wood products marketing.

The Fisheries Department in the Ministry of Agriculture,
Forestry and Fisheries is responsible for fisheries policy,
enforcement and research.

In order to manage the Government-declared reserves for
wiich it has responsibility, the Belize Audubon Society (BAS) has
secured funding from international conservation organizations.
The arrangement between the Ministry of Agriculture and BAS is
not entirely satisfactory. The terms of the agreement do not
guarantee BAS enough authority to feel secure in nmaking long ternm
plans. Clear lines of authority are lacking. Most informed
people, including BAS officials, feel that ultimately an Office
of Conservation in the Ministry of Agriculture should assume
responsibility for protected areas.

The BAS also supports in various ways the Community Baboon
Sanctuary. It maintains visitor centres and develops brochures
and plans for the reserves. BAS has an important role in
identifying and promoting estaktlishment of new reserves, It also
educates the public about wildlife, habitats, hunting laws, and
the benefits of conservation. Most financial support comes from
several international conservation organizations.

Recently, there has been heightened awareness of the
importance of conservation and protection of the environment both
locally and internationally. This has resulted in many overseas
funding sources for' the programmes of the Belize Audubon Society
and, to a lesser extent, of the Government. Such organizations
as the World Wildlife .Fund (US), New York Zoological Society and
sister Audubon Societies in the United States have sponsored
programmes in Belize. ’

Other non-governmental organizations also have taken on
important responsibilities in the conservation area. The Belize
Centre for Environmental Studies promotes the rational,
sustainable use of Belize's natural and cultural resources. The
Centre works to inform the public about conservation issues,
compile and disseminate information about the state of the
environment, create a forum for discussion of environmental
issues, and assist others in research, education, and
development. The Belize Heritage Society was formed to identify
the most valuable natural habitats in Belize and to promote their
esteblishment as reserves. The Belize Institute for Agricultural
Sciences enéages in research toward environmentally sound land
use, The Belize Zoo and Tropical Education Centre maintains a
collection of Belizean wildlife to educate the public about
conservation, through visits to the zoo, travelling exhibits,.
radio, and television. '
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The Prograrme For Belize represents a consortium of
conservation organizations. The goals of the Programme are to 1)
assist in building a national system of conservation or
multiple-use resource management sreas, 2) gather the necessary
information to set priorities for natural resources development,
3) expand environzental education, 4) enhance national capability
for development planning, and 5) build technical capability in
resource wmanagement through training. The Programme manages the
160,002 acre (64,752 ha) Rio Bravo Resource Management and
Conservation Area, to conserve tropical forest and as a site for
research on forest ecology and sustainable agriculture and
forestry.

3.5.3 Management of Protected Areas

There are 11 formally protected areas in Belize and one
scenic area, Thousand Foot Falls, which is protected by the
Covernment but has no declared reserve steacus. The Rio Grande
Nature Reserve, established in 1968, no longer exists. It was
never demarcated on the ground, and so irrevocably damaged by
farmers who later abandoned the area. Eight of the existing
reserves are protected by Government, and the other three are
private reserves.

Government reserves

Blue Hole National Park {established 1986), ou the
Hummingbird Highway near Belmopan, is 576 acres (233 ha) of
tropical moist forest, rivers, and caves. The Park includes Blue
Hole Naturel Monument, where the roof of a cave collapsed,
exposing past of anlunderground river. The Park is a popular
place for recreation and may face problems of over use in the
vicinity of the Natural Monument. It is managed by BAS.

Cockscomb Basin Wildlife Sanctuary (est. 1986), on the
eastern slope of the Maya Mountains is 3640 acres (1473 ha) of
second growth subtpopical wet forest. It was established
primarily as a reserve for wild cats, especially the jaguar, for
which it is good habitat. It is too small by itself to maintain
a viable jaguar population, but the reserve is embedded in the
much larger Cockscomb Basin Forest Reserve, in which hunting is
prohibited. Because the sanctuary is identified with the
spectacular jaguar, it attracts many Belizean and foreign
visitors and has publicized the envirormental assets of Belize
and the enlightened attitude of the country toward conservation.
A detailed short term management plan .was prepared for this
sanctuary. A c¢hief potential problem is over use. It is managed
by BAS.

Crooked Tree Wildlife Sanctuary (est. 1984), near the
Northern Highway 33 miles (53 km) from Belize City, contains
3632 acres (1470 ha) of freshwater lagoon, marsh, and swamp
forest. It supports large numbers of resident and migratory
birds. Being near Belize City, this sanctuary attracts many
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Belizeans and educates them about conservation of wildlife.
Visits have greatly increased in thu past year, benefitting
locals who rent boats. Lack of transport makes patrolling
difficult. Consequently poaching is a problen. The area 1is
managed by BAS.

Crown Reserve Bird Sanctuaries (est. 1977) are seven small
cayes located mostly along the Caribbean shoreline and among the
outer cayes, with one site in Northern Lagoon. They have
supported colonies of nesting waterbirds. It has been very
difficult to protect these sites; bird colonies have been wiped
out on three of them; the condition of others is damaged or
unknown, and only one has remained undisturbed. It is managed by
BAS.

Guanacaste Park Crown Reserve (est. 1973) is 52 acres (21
ha) of riparian (riverside) forest between the Western Highway

and the Belize River near Belmopan. This 1location makes
Guanacaste a likely site for recreation and education about
conservation and ithe purposes of reserves. It has been disturbed

by farmers and woodcutters in the past but is now better
patrolled. It has a well-developed system of trails. It is
managed by BAS.

Half Moon Key Natural Monument {est. 1982) is a k5 acre
(18.2 ha) sand cay on Lighthouse Reef, 50 miles (80 km) southeast
of Belize City. The cay is half covered with a coconut palm
grove and half covered with a denser, more species-rich
vegetation that supports thnousands of nesting seabirds. The BAS
developed a five-year plan for the Monument in which several
problems are described, among them: isolation and low visitation
. rates and consequent neglect, lack of enforcement of fishing
regulations and lack of trained managers. It is managed by BAS.

Hol Chan Marine Reserve {est. 1987) is 3,200 acres (1,295
ha) of open water, reef, mangroves, and seagrass beds four miles
(6.5 kn) south of San Pedro, Ambergris Cay. Proximity to rapidly
developing San Pedro will make Hol Chan well known and an
educational tool. At the same time, development pressure around
San Pedro may adversely affect Hol Chan. The Reserve has received
a major grant from USAID, supporting a manager, a biologist, and
two wardens. Hol Chan is privately msaaged, with assistance from
the Fisheries Department.

Society Hall Nature Reserve (est. 1986) is 6,741 acres
(2,728 ha) of tropical moist forest located 10 miles (16 km)
southwest of Belmepan. This reserve is the largest
government-declared, strict reserve, and thus the largest such
reserve of the species-rich forests of Belize. Society Hall is
difficult to reach and penetrate and has not been explored by
biologists. It has suffered incursions of milperos on one edge.
Privately managed.

Management of some reserves is inadequate, due to lack of -
funding, training, and technical information. Lack of training
in reserve management, wildlife management, and concepts of
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conservation biology extends through all lavels of the Forest

Department and BAS, Under the aegis of BAS, US Peace Corps
volunteers with conservation training have managed some of the
reserves. This programme is being phased out, at 1least
temporarily. Thus the reserves are without technically trained

managers. Also there is little information on the ecology of the
reserve habitats on which to base management decisions.

Private protected areas

Each of the private reserves represents a different, novel,
and enterprising approach to conservation.

The Community Baboon Sanctuary (est. 1985) is 1,920 acres
(777 ha) of riparian forest, pasture, and farmland along the
Belize River at Bermudian Landing. It consists of 75 1land
parcels whose owners have signed 'a non-binding agr<ement to
manage their properties such that they remain suitable habitat
for Howler Monkeys, locally called baboons. Nearby communities

on the river are interested in ‘Jjoining the Sanctuary. This
community agreement is unique among wildlife sanctuaries and is a
model that may be extended to other situations. The Baboon

Sanctuary is managed by one paid employee, with support from BAS.
Tourist facilities are needed to accommodate visitors.

The Shipstern Wildlife Reserve (est. 1987) is 20,480 acres
(8,288 ha) of subtropical moist forest, mangrove, and saltwater
lagoon near Sarteneja, 20 miles {32 km) east of Corozal. The
forest has regrown after a devestating hurricane in 1955,
Shipstern is owned by British interests whose goals are to
preserve this habitat by makiing the reserve self-supporting
through tourism and butterfly farming. The attempt to make the
reserve self-supporting is an important experiment in the field
of natural resource. conservation. Shipstern is managed by two
biologists and employs several workers.

The Rio Bravo Resource Management and Conservation Area
(est. 1988) is 160,002 acres (64,752 ha) of subtropical moist
forest and savanna in the northwest corner of Belize, north of
Gallon Jug, bounded by Guatemala on the west and on the east by a
line paralleling, and about 2.5 miles (4 km) east of, Booth's
River. The area includes tall forest, as well as low forest on
poorly drained areas, rivers, and small lakes. It is also the
site of a large complex of Mayan temples. The Rio Bravo
Conservation and Management Area will be used for applied
research in forestry and agriculture, basic research in tropical
biology, and training in research and conservation. The results
of this programme could have far-reaching, salutary effects on
conservation and economic development in Belize. This reserve is
managed by the‘Programme for Belize.

Forest Reserves

The sixteen Forest Reserves cover 2,545 miles2 (6,592 km?),
or 30 X of Belize. Nearly all this Reserved land is in the south
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of the country, and most of it comprises the Mountain Pine Ridge,
the Maya Mountains, and the Chiquibul Reserve, which lies between
the main divide cf the Mountains and Guatemala. A stated policy
is that the Forest Reserves be managed to ensure protection of
ecosystens and conservation of wildlife. To the extent that
these areas are managed for selective logging, with careful
control of logging practices such that the Reserves remain
essentially as wild land with their ecosystem processes intact, .
the Forest Reserves will serve to protect much of .Belize's
biological diversity. However, adequate plens addressing the
bivlogical diversity questions do not exist for the Forest
Reserves. Also, although one fifth of thc lieserved Forest is
regarded informally as protection forest, no areas are
specifically designated for management for catchment protection.

Parts of the Forest Reserve system have been dereserved for
agriculture. While this may be advisabhle in some cases, it
should be done only after considering conservation objectives.
The most recent addition to the system was the Cockscomb Basin
Forest Reserve, established in 1984,

Aerial photography and reconnaissance indicate that
unplanned deforestation of hilly Reserved Forest land through
illegal shifting cultivation is not widespread and largely
confined to parts of Sibun, Mountain Pine Ridge, Freshwater Creek
nnd small areas in the Maya Mountains, Columbia River and Deep
River Forest Reserves. Recourse to legal excisions of some of the
areas affected indicates a lack of the means to preserve the
integrity of these areas. That traditional or near-treditional
forms of agriculture affect stream flow has heen observed (though
not scientifically measured) by agricultural specialists in the
Jimmy Cut area -in Toledo District, although the local people do
not perceive it as a problem. In general, the logging that has
taken place to date in Belize, being selective and therefore not
:sually intercive, and not usually on steep land, has caused
little erosion or siltation.

The Reserved Forests are not currently managed through
formally sanctioned:, periodically up-dated management plans.
Thus, the various parts of Porest Reserves are not specifically
assigned under a detailed management plan to the most appropriate
uses, e.g. production, protection, wildlands conservation or
combinations of these. The lack of an effective management
system on the ground denies the Government the opportunity to
plan the use and management of the forest estate to optimum
effect. For example, the oppor-tunity is lost to assign areas to
wildlands conservation in a broad, integrated manner that would
ensure that each ecosystem type is represented adequately. There
is no yardstick nor the means to do this. Nor, e.g. in the case
of Wildlife Sanctuaries, are there criteria to indicate the
optimum exvent of areas that should be reserved for different
species or of buffer zones. The same applies in relation to the
"refuge areas” that the Department of Archaeology seeks round
developed archaeological sites. These matters are basic to
proper application of the concepts of multiple use management and
buffer zones.
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In addition to the lack of definition of areas to be managed
for water catchment protection, there are no specific criteria
for this, or guidelines or conditions for activities that might
be permitted in them. Intermediate slope areas between
production and water catchment zones tend to be "grey." The
boundary between the two seems usually to depend on the need for
timber and the extraction capabilities of the logger. A linked
question it whether, and to what extent, streambank vegetation in
the forest (or forests in particular kinds of country), should be
protected from cutting. This, and forestry's duty to minimize
siltation from the upland forest, raises the further issue of the
lack of a legally enforced soil conservation programme of general
application, i.e. to the agricultural as well as the forestry
sectors. To have one without the other would be anomalous.

3.5.4 The Protection System in Practice

The strict nature reserves (no hunting, logging, etc.) in
Belize have been established to protect particularly threatened
or valuable areas, such as vulnerable natural features and bird
nesting sites (e.g. Hol Chan, Crooked Tree, Half Moon Key),
recreation areas and interesting geologic features (Blue Hole),
or symbols of the conservation ethic (Guanacaste). Many forest
types and other habitats, and thus many species and the ecosystemn
processes that support them, are not represented in the strict
reserve system. These habitats and ecosystems are "gaps" in the
systen of strict reserves.

A useful technique for enumerating them is "gap analysis",
First, the various elements of biological diversity are
classiiied. Then the existing and proposed systems of protected
areas and other land-management units that help conserve
biological diversity are examined. Finally, the analysis
determines which elements {({e.g., major ecosystems, vegetation
types, habitat types, species) are unrepresented or poorly
represented in the existing system of conservation areas. Once
this is known with reasonable precision, priorities for the next
set of conservation actions can be established. The process can
be continued indefinitely, so that the conservation system 4is
refined as land use changes and as better information about
distribution and status of species and ecosystcums irf obtained
(Burley 1988).

The underlying rationale is that by ensuring that all
habitat types are well represented in a system of conservation
areas, it 1is assumed that much if not most of the biological
diversity (species and ecosystems) will be protected. Thorough
gap analyses have been conducted in Great Britain, Peru and
Australia (Specht et al. 1974, Sattler 1986).

Gap analysis of terrestrial habitats

As part of the TFAP exercise, an elementary gap analysis of
the terrestrial habitats of Belize has been carried out, to
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illustrate the proce .s of gap analysis, and to indicate the
deficiencies and most glaring gaps in the terrestrial reserve
system. (Marine habitats are equally important, but a ready

classification of them or facts on their distribution are not

available.)

Wright et al (1959) list 3L major vegetation types found in

Belize.
small,

in the strict reserves:

The following are represented by soune acreage,

however

Broadleaf forest rich in lime-loving species,
deciduous seasonal forest 50-70 feet (15-21 m) tall
Broadleaf forest rich in lime-loving species,

deciduous seasonal forest 70-100

feet (21-30 m) iall

BRroadleaf forest moderately rich in lime-loving species,
evergreen and semi-evergreen seasonal forest

Broadleaf forest with occasional lime-

semi~evergreen seasonel forest
Broadleaf forest with few lime-loving
semi~-evergreen seasonal forest
Transitional broadleaf forest poor in
semi-evergreen seasonal forest
Transitional low broadleaf forest and
poor in lime-loving species (cne
Pine forest and orchard savanna,
without lime-loving species (one

High marsh forest (two of three types)

Low marsh forest

loving species,
species,
lime-loving species

shrubland,
of two types)

of two types)

Herbaceous marsh and swamp (two of two types)

Mangrove swamp (two of three types)
Littoral forest

Littoral swamp

Cohune palm forest

The major vegetation types not found in strict reserves include:

Broadleaf forest rich in lime~loving species,
deciduous semi-evergreen seasonal forest 80-100 feet

(24-30 m) tali

Broadleaf forest rich in lime-loving species,
deciduous semi-evergreen seasonal forest 100-120 feet

(30-36 m) tall

Broadleaf forest with occasionel lime-

evergreen seasonal forest
Broadleaf forest with few lime~loving

evergreen seasonal forest
Transitional brsadleaf forest rich in
Transitional broadleaf forest poor in

evergreen seasoral forest
Transitional low broadleaf forest aad

rich in lime-loving species
Transitional low broadleaf forest and

poor im lime-loving species (one
Shrubland with 'pine
Pine forest and orchard savanna,

with lime-loving species

loving species,
species,

lime-loviug species
lime-loving species

shrubland,

shrubland,
of two types)’
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Pine forest and orchard savanna,
without lime-loving species (one of two types)
High marsh forest (one of three types)
High swamp forest
Palm swamp
Mangrceve swamp (one of three types)

A preliminary interpretation of this gap analysis, tbgether
with consideration of the acreage and importance of the
vegetation types, yields several points:

--Eighteen of 34 major vegetation types are represented in
the strict reserves, but actually only very small areas of
many of these habitats are included.

-~Sixteen major vegetation types are not included in any
strict reserve.

~~There are many additional, minor vegetation types not
found in reserves.

~-The tall evergreen forests of southern Belize, the mnmost
species~rich forests in the country, are poorly represented.
Particularly rich are the wet forests of Toledo District,
southeast of the main divide of the Maya Mountains.

~-Pine ridge, a widespread, important vegetation type, is
poorly represented in strict reserves.

-~Mangrove swamp, another widespread, important vegetation
type, is poorly represenced.

-~Wetlands in the high rainfall region of southern Belize
are not represented.

Weaknesses in wildlife vprotection

As evidence of the current healthy state of Belize's
wildlife, all but four of the 22 animal species listed by the
Convention on International Trade in Endangered Species (CITES)
for Central America are still common in Belize. Notable species
that are extinct or endangered elsewhere but are common in Belize
are the jaguar, tapir, curassow, Morelet's crocodile, and
nanatee. Some species have dangerously low populations. The
Belize Country Environmental Profile (Hartshorn et al 1984)
discusses the status of individual species.

But the conditions that allow wildlife to flourish in Belize
are changing. As Belize's population increases and development
pushes into formerly wild land, wildlife suffers. And hunting
laws are commonly ignored. A study of hunting practices in the
recently settled areas near the Hummingbird Highway showed that
nany Belizeans are ignorant of the hunting laws, or profess to
be, and the laws are routinely broken (Bliss et al 1987).
Populations of game species and other animals are reputedly much
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reduced in the area. BAS is working to inform the public of the
hunting regulations. But enforcement is nearly impossible given
the lack of staff assigned to that wuask. Enforcement of
fisheries regulations is difficult for the same reason, and some
conmmercial fish stocks are reportedly significantly reduced.

Protected species at risk due t inadequate enforcement
include the sea turtles, the Ocellated Turkey, and the Great
Curassow and Crested Guan in some areas. Populations of
important species that are not protected and are reportedly
suffering, include the iguanas, whose eggs and gravid females are
especially sought and the river turtle, or hickety.

The Wildlife Act declared a seven year moratorium (ending
1988) on commercial trade in wildlife. This has mostly succeeded
in stopping export of animals and animal parts. The intent of
the moratorium was to allow time for research into sustainability
of wildlife trade, but tha% research has not been done. Some
observers feel that there is still a damaging amount of internal
trade in wildlife. Of particular concern is the internal and
export trade, legal by licence in Belize, of black coral
(Antipatheria sp.), which is nearly extinct elsewhere in its
range, such as Mexico, &adding to the pressure on Belizean
populations.

Private investors have proposed developing commercial sport
hunting of domestic and exotic species on game farms in Belize.
Their plans were rejected by the Ministry of Agriculture on the
advice of BAS. In theory, game farming can preserve habitat,
benefit native wildlife, and contribute to the Belizean economy,
but there are possible dangers from exotic animals and diseases.
If the potential environmental impact of a game farming plan is
explored and shown to be benign, and if proposals demonstrate
careful foresight and guarantee effective management and adequate
safeguards, game farming may be beneficial.
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4.0 PROPOSALS FOR FUTURE ACTION

4

.1 DEFINING A DEVELOPMENT STRATEGY FOR THE FORESTRY SECTOR

.1.1 The Frazework

N g

The forests of Belize are clearly of iwmmense importance to
the country Directly and indirectly they are critical to the
ration's continuing economic and environmental prosperity.

A realistic strategy for further development of the forest
sector must be besed on the recognition of & number of salient
facts:

1) Over a large part of the forest area timber prcduction needs
to be excluded or limited in favour of environmental outputs. A
substential portion, said to be a fifth, is on upland terrain’
where it serves a primarily watershed catchment protection
function. Extensive other areas need to be managed to preserve
biologicel conservation and touristic values.

2) The timber production potential of the forest reflects the
long periods of continuous or repeated exploitation, If Belize
is to continue to be able to draw down upon this important
resource it will be necessary to invest in measures to maintain
end rebuild its productive potential.

3) The current log production is made up of four elements:

a) =wmahogany and some cedar - from 20 to 30X of output
b) pine - 20 to 30X of output and increasing

c) a few very -high valued species - 1 or 2 Z of output
d) a nueber of other hardwoods - 40 to 50X of output

4) The export trade and earnings are based largely on mahogany
end cedar sawnwood, which account for nearly 75% of the export
value, and on pine (mostly stumps for naval stores) with
one-fifth of export value. Most of the "precious" woods are
exported but in aggregate comprise only 5% or so of exports by
value.

5) The domestic market uses a substantial porticn of the mahogany
{on average about ona-half); little of the "precious" group;
nearly all of the pine (except stumps) and of the utility woods
in the "other hardwood"” group.

6) Continued production in the immediate future will be shaped
by its present ‘structure;
- Mahogany has been a declining resource, with smaller
and smaller trees being harvested, but has continuing
prospects from replacement.

- Pine stands, largely immature and of mediocre quality,
are quite abundant, but are declining. on the Southern
Coastal Plain largely because of burning. An increased
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harvest will be available from a maturing resource in the
Xountain Pine Ridge Forest Heserve, if fire losses can
continue to be contained.

- The few precious species are very limited in
availability.

- Existing plantations are too limited to play any
appreciable role.

- The large quantities of other hardwood species
represent a major challenge for greater use.

7) The present Forest Department is too understaffed and
underfinanced to successfully undertake the wide range of
essential tasks needed for the planning and managemnent of a large
forest estate for conservation, protection and production
purposes (as well as operating logging, sawmilling and
woodworking enterprices).

4.1.2 Future Requirements for Forest Products

In order to assess how best to manage the forest estate, it
is first necessary to try to establish the magnitude and nature
of the demands for goods and services that are iikely to emerge.
Future requirements for wood products from the forest depend on
many factors related to the growth and development pattern of the
domestic economy, as well ss the competitive position of the
country in obtaining external markets for its forest products.
This section will appraise the requirements which the forest may
be expected to supply in 2000.

The current national macro-economic plan for Belize looks
forward only as far as 1989. A recent report of the World Bank
provides some estimates of prospective future development to
1997. The latter sees real GDP growth of 6.5X annually or higher
in the next few years; dropping to 4.5% in the early 1990's and
rising to 5% by 1995. Over the 10 year period 1987 to 1997,
population is estimated to grow from 173,400 to 223,900; real per
capita GDP from 1,216 to 1,592 in 1984 USS; gross investment is
estimated to increase from 69.6 million to 122.6 million in 1984
BZ$§, with similar growth in public and private sectors.
Consumption expenditures are foreseen to grow from 405.2 million
to 631 miliion 1984 BZS with that of the private sector growing
considerably faster. Forward estimates for trade do not show
detail for forest products.

Historical data on total apparent consumption of sawnwood
show no clear trend over the past decade or two - at most a mild
upward trend. Nor does there appear to be any close correlation
with GDP, This lack of ‘evidence probably results from several
factors, especially the small size of the domestic market and the
consequent relatively large fluctuations from year to year.
Hence, there is little upon which to base projections of
consumption without an in-depth market s'tudy. A few points,
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however, do stand out. There is some 1increase in both the level
and share of pine in consumption offset by a combined loss in the
relative share of mahogany and other hardwoods. Although there
is a strong upward trend to the number of houses built over the
past quarter century, the number of wooden houses shows, if
anything, a downward trend. This is the result of the striking
shift from wooden to concrete blnck housing. However, the latter
do require considerable wood in their construction, nevertheless.
Much furniture continues to be made of wood. There is some
improvement in the efficiency of wcod use.

Given the lack of clear evidence of strong trends in total
wood use, it may not be unreasonable to place a lower alternative
for consumption in 2000 at little above current levels - say 10
million board feet (23,600m3). This represents an annual growth
of 1.6} from the 1985/87 average. An optimistic outlook would
suggest -12 million board feet (28,320m3), corresponding to an
annual growth of about 3% per annunm.

The major forest product export, mahogany Jlumber, will be
limited by the future physical supply - the growing stock - and
by the economic efficiency of sawmilling units. The major
market, the USA, continues to import substantial and increasing
quantities of mahogany of the species produced in Belize.
Indeed, the 1987 import by the USA was more than 100 million
board feet (236,000m3), some forty times the export of Belize.
Market size and share should be no issue. Likewise there is no
major effort required to market the limited quantities of the
highly valued rosewood, logwood, and ziricote which become
~vailable. It is in the other group of hardwoods where the
future market prospects are less certain. Physical supply is
abundant in total but often limited for individual species.
Demand for many of these species is weak. Success of the newly
established veneer plants, and of a possible future plywood
plant, could do much to determine the market future of these
woods; as will the initiatives to penetrate markets for
manufactured and semi-manufactured items.

It is recognized that the forest will be called upon to
supply additicnal area for agricultural expansion - permanent
agriculture for major cash crops and smaller farms as well as for
milpa farming. Heaviest demands will 1likely be for land for
planting citrus eand bananas and for expanding populations
depending on. milpa farming as well as for subsistence plots for
immigrants. Without some quantitative agricultural targets, the
amount of land required can be but a guess.

The requirements for environmental benefits supplied by the
forest will increase. A growing population and a larger
agricultural sector vill place greater demands on water regimes,
and a growing tourism industry will become increasingly dependent
on intact forest ecosystems. The values of maintaining
biological diversity will also heighten pressures for the latter.

The .production potential of the next few years wiil be based
on the current and emerging logging and milling capacity. - The
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output in 1987 was heavily concentrated in relatively few units.
Five establishments account for nearly three-quuarters of existing
sawmill capacity. One unit, operating on private land, accounted
for nearly one-third of national production (including nearly
one-quarter of mahogany output) from a forest holding
representing less than 5% of the country's exploitable forest
area. A considerable portion of the remaining national
production also came from private land. The second largest unit
draws logs from a Forest Reserve concession which is estimated by
the orerator to have supplies for two more years. The largest
immediate increase in output will come from a recently
established mill drawing on a new Forest Re-erve concession with
considerable potential for supplying core veneer stock, as well
as sawnwood. A good portion of this output may be expected to be
in the softer and lighter coloured species. This mill also has a
claimed longer term potential for plywood production.

Nearly all mills saw some mahogany, but much output is
concentrated in a few medium sized mills, in the northern part of
the country, which produce in considerable part from logs
purchased from private operators. It i5 therefore difficult to
foresee the levels of prospective production of this species from
private land, much of which is not inventoried. Most mills saw
some pine but the great bulk of production is concentrated in a
few mills. The supply for these mills is presently being
strained given the immature nature of almost all of the pine
stands.

Although there is fairly good inventory coverage of much of
the Forest Reserves, information necessary for assessing future
potentials is not readily available without considerable
additional analysis. In general, it may be assumed that,
provided markets continue in an undepressed state, production
over the next decade or so may be maintained at levels equal to,
or modestly greater than, those of the present. Expansion will
be largely. in the "other hardwood™ group. Very little of the
extensive areas of "exploitable forest” can be seen to contribute
to increased output until considerable further growth replacement
takes place. Therefore, any alternative assumptions about
production until the end of the century must be cautious.

4.1.3 Alternative Development Scenarios

.. In this section some indicative targets for the forestry
sector to the year 2000 are suggested. These correspond to two
assumptions of GDP growth from recent levels - 3% and 6X%.
Domestic consumption is somewhat arbitrarily assumed to be 10 and
12 million board feet (23,600 and 28,320m3) respectively for
these two alternatives. These imply growth rates at roughly half
that of GDP.:. For each of these general growth scenarios, two
policy alternatives for the forest sector are considered. The
first assumes a continuation of past forest policies and trends
in supply, in domestic use patterns and in exports. The second
or upper target level assumes a more aggressive forest policy and
programme, as well as additional government supported incentives
for industrial development.
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Thus, under the trend assumption, domestic use of mahogany
and cedar increases while exports decrease correspondingly, with
production remaining at a level about two-thirds of 1987
production,. Under the nigher growth scenario, exports of these
species decline to 500,000 board feet {(1,180m3). Other hardwood
consumption grows only modestly, while pine consumption increases
considerably. The very valuable hardwoods continue to be
exported at near present relatively small quantities. There will
hbe some expansion of export of other hardwoods in the form of
veneer. Manufactured wood products may expand slightly until
domestic requirements limit available supply of lumber. Imports
of manufactured wood and paper products will increase.

Under the aggressive forest policy alternative, other
hardwood species are promoted for local use, while mahogany/cedar
consumption declines modestly. The amount available for more
highly processed exports of dressed lumber and wood manufactures
increases; thus export value increases substantially. Up to half
is manufactured into zillwork or furniture. Domestic
requirements are increasingly met by supplies of currently little
used "other hardw>ods” and smaller dimension pine processed by
more appropriate equipment. This alternative foresees the
replacewent of much of the imported plywood with a domestic
product. Some mahogany and luxury woods will be used in plywood
but most production will be based on utility species. Some very
high valued logs will continue to be exported.

Indicative estimates corresponding to the development
alternatives are shown in Table 4.1.

L.1.4 Economic Policies to Support Development

In order to move activities within the forest sector in the
directions outlined above, economic policies and policy tools
need to be deployed which encourage the following:

1} Increasing thé value added and export earnings through
the further processing of a greater portion of an enlarged
export of mahogany, cedar and other high-valued species.
Given the resource limitations of most of those species,
this objective implies reducing domestic consumption of
these high valued species for utility uses and replacing
them with suitable woods from the lower valued other
hariwoods (or possionly smaller pine).

2) Replacement of imported manufactures of wood with
domestic products. {(The major items in this group are
plywood and other wood laminates which have an import value
approaching BZS 1 million).

3) Maintenance of the many environmental benefits of the
forest. This includes both the protection &nd aesthetic
functions. In this context, it is important to determina
estimates of the value pf these forest services.



Table 4.1:

fopulation

Ledour Force

BOP {1965/1386 Pricec)
6P Browth to 2000
6P per capita

Logs. Lucker, Veneer & Flvxecd

Production
Hahogany & Cedar
Other Hardwoods
Pine

dosestic Consuspticn
NHakagany & Cedar
Other Hardwoods
Pine

fverage Doaestic Prices
Hahcoany & Cedar
Other Haréxoods
Pine

Value of Dosestic Consueption
Kahoaany & Cedar
Other Hardwoods
Pine

Exports
Hahogany & Cedar
_Other Hardwoods
Pine

. fverage Export Prices
Hahogany & Cedar
Other Hardwoods

106

1985-86 Ave,

Urits

Thousands 189

fhousands 33

Million BZ$ 39

1 per annua

BZs 2086
1985-1967 Ave.

Killion Bd. Ft, 5.5

Hillion Bd. Ft, 2.3

Million Bd. Ft. §.2

Killion Bd. Ft, 3.0

Fillion Bd. Ft. 8.0

Nillion Bd. Ft. - 1.3
Hillion Bd. Ft. 3.8
fillion Bd. Ft, 2.9

BZ$ per Thousand Bd. Ft. 913
BZ$ per Thousand Bd. Ft. 1200

2% per Thousand Bd. Ft. 900
BZ$ per Thousand Bd, Ft. 809

Hillion BZ$ 7.3

Killion BZ$ 1.6
Nillion BZS 3.4
Killion BZ$ 2.3

Bitlion Bd. Ft. 1.3

Million Bd. Ft. 1.2
Nillion Bd. Ft. Al
Killion Bd. Ft. 0.1

BZ§ per Thousand Bd. FE. 1500
BZ$ per Thousand Bd, Ft. 1440
BZ$ per Thousand Bd. Ft. 3000

Pine B2$ ger Thousand Bd. Ft. 1400
Value of Exports - Nillion BZ$ 2.1
Fahogany & Cedar Hillion B2s 1.7
Other Hardwcods ¥illion BZ$ B
Pine Nillion BZ$ <0.1
Value Other Exports .7
Pine Stusps . Hillion BZ$ 3
Ranufactored Wood L Furnture Million BZ$ .2
Yalue Total Sector Exports Million BZ$ 2.8
Value of loports (excld. Faper) Hillion 828 1.0
Estimated Esoloyaent in Sector Nan-Years 600
Share of Labour Force Percent 1,07

2000
Lower Browth

242
81
536
3
a215

Trend
1.4

10.0

1521
1500
1700
1200

2.1

2.8

2.0

ficressive
Policy
13.1
2.5
6.0
4.6

10.0

1557
1600
1500
1200

1.3
2.4
.8
.4

.3

200
.11

Development Alternatives for the Forestry Sector.

2000

Higher Browth

414
81
812
b
3355

Trend
13.0
2.9
5.3
5.2

le.o

2.0
5.0

908
1200
500
§00

10.9
2.4
<45
b0

]
.3

1450
1500
1700
1200

1.5

o3
.4

1.9

2.5

850
1.05

figressive
Policy
15.1

o

o -3 LN

1.0
6.3
4.5

9e8
1650
700
1100

11.2
1.7
4.6
5.0

a1
3
K

.l
1557
1600
1500
1200

3.3
2.4

A

b4

950
1.17
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I} Increasing public revenues from the forest by broadening
and deepening the base of charges for goods and services.

5) Increasing expenditures on the essential and important
aspects of management of the forest estate.

6) In general, improving returns on investments.

Policy tools which are appropriate to inplementing this
strategy are:

- manipulation, i.e. differential pricing or rate setting
of, structural changes in and, in some cases, abolition of:

- royalty and other public charges for forest use,
- export and impcrt taxes on forest products,
- domestic control prices for lumber products;

- other incentives and disincentives to promote more
efficient production in the desired direction;

In addition, a clearer definition of the role of the
Government in the forest sector is needed; especially its role in
logging, milling and woodworking operations. This needs to
establish priorities for deploying public sector resources in the
sector, and also to take into account the predominant private
sector participation in forest products production.

These points are discussed in greater detail below.
Subsequent sections examine what would be required in order to
translate it into practice through improved land use planning and
use; better forest management; more efficient forest industry
operations; extension and strengthening of conservation measures;
and strengthening of the Forest Department and other components
of the institutional frawmework within which forest based
activities occur.

Royalties and otﬁgr public forest charges

The royalty structure, as described earlier (section 3.3.5),
should be examined carefully for desirable revisions. Points of
concern are (1) the lack of any differential reflecting the
relative ease of logging and transport to mill; (2) the lack of-
adequate differential between species to reflect selling price -
differences; (3) the opportunity given, by the lack of area or
concession charges, for the logger to maximize unit volume
profits i.e. to high grade or "cream" the stands being operated;
(4) the lack of a deliberate policy to use royalties as a
management tool to discourage overcutting of scarce species and
encourage <utting of abundant species.

The relatively short time available to the team to review
the situation in depth precludes proposing precise solutions to
the forest fee structure. It is recommended that such an
appraisal be undertaken, with the following to be considered as
tentative proposals:-
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1) Major licences offered for sale be allocated a minimum
upset purchase price, reflecting the positive differential
value over marginal logging operations. The lic-.nce should
be offered at sauction in line with current Forest Rules
(Sections 5 & 6) except that a portion of price be a lump
sum and a portion be an annual area rent rather than solely
a higher royalty as in the Rules. ;

2) The royalty for cedar and mahogany be substantially
increased, to reflect the considerably greater profit
margins existing for these species because of their higher
selling prices, despite similar processing costs to other
species selling for roughly half the price (See Appendix
20). Indeed, the royalty should be high enough to
necessitate a further increase in prices. A doubling or
even tripling of the royalty would not seem excessive.

3) Special and frequent review should be done on the market
for, and costs of, producing logs of rosewood, logwood and
ziricote.

4) Royalty for some other species, e.g. Santa Maria, which
have been and are in continuous demand at good export prices
should be increased above that of the rum of "other
species".

5) Royalties on the great bulk of "other hardwoods" should
not be increased under present conditions.

6) Royalties on private lands should be abolished as such
and replaced by a special fee for scaling timber to be cut.
This would provide a service to private owners and enable
the Forest Department to keep a record of national harvest.

Control prices, trade barriers and other incentives

Control pricing is always a debatable issue. The objective
of price control is normally to prevent retailers from taking
unfair advantage of . consumers in periods of tight supply.
Currently, supplies of the primary hardwoods, and pine are not
matching domestic demands. However, physical supply limitations
do preclude the possibility of higher prices bringing, in the
short .run, substantially higher quantities to the market without
the danger of further over-exploitation. Nevertheless, =a
continuation of unrealistically low control prices will, if not
strongly enforced, lead to & major disruption of the control
system. If these prices are enforced, both current and future
production may be discouraged.

In. the case of most secondary hardwoods, there is no
irmmediate physical limitation on supply. Higher prices for these
species, would, however, only intensify demand for the more
desired species already in short supply, if the price of the
latter were not also to be increased. Precluding imports from
the domestic market appears only to worsen the situation by
further distorting price anomalies and by 1limiting possible



109

supplies of conifers which might provide & short term solution
until domestic pine production can be appropriately increased.
dience, it appears that neither price controls or export
limitations will do other than worsen the situation with respect
to the desired species that are in short supply.

Clearly, what is needed is a structure which will edcourage
higher use levels of the increasingly rare high valued primary
and luxury hardwoods; allow &a temporary supply relief for
conifers until increased domestic supplies of pine can be
produced without the damages of over-exploitation; and promote
fuller use of secondary hardwoods, replacing in part current uses
of primaries and pine.

It is therefore proposed that, either price controls on
lumber be abolished or, if it is politically necessary to
maintain them, control prices for all species be increased to
encourage overall production; and that on mahogany and cedar be
very substantially increased to discourage local demand. The
current control price is nearly twice that of the ordinary
hardwoods, but, nevertheless, mahogany is still widely used for
atility purposes. Control prices on several luxury woods are
already quite high but should be constantly kept under review. A
few species such as Santa Maria which are popular and commonly
known on export markets should be controlled in an intermediate
price position.

It is thus proposed that royalties be used to differentially
affect producer costs, and it may be expected that these
differences will be reflected in the prices passed on to
consumers. In the event that control prices are maintained they

siould also reflect these differences. Hence, royalty rates
should have an impact on both supply and demand. Production of
the species in short supply can be limited, at least on public
lands, by appropriate controls on licensees. If judged of

adequate importance, special measures might be taken to regulate
trade in high valued species from private lands, but this is not
recommended. High domestic prices will limit domestic demand and
the higher royalties will also preclude the product being sold
widely on the international market at low prices.

It is proposed that prohibiting or restricting either.
exports or imports be limited to very special and carefully
examined cases e.g. possibly retaining all =ziricote production
for the use of domestic craftsmen. The trade tax structure
already has provided, by the magnitude of import taxes,
protection for potential industry. Special consideration should
be given to additional, but temporary, tariff protection for
potential establishment of plywood production for the domestic
narket, as well as for some manufacture of paper products based
on imported paper stocks, e.g. paperboard boxes, sanitary papers,
exercise books, etc.

It is proposed that other existing incentives for
encouraging industrial establishment be maintained and -that
specific exclusions from import taxes of equipment and supplies,
not available locally, be liberal.



110
L,2 LAND USE PLANNING AND ALLOCATION

f,2.1 Formulating a lLand Use Policy and Plan

In view of changing cconomic conditions and technology it is
inevitable and logical that thoughtful adjustments of wmoderate
extent would be required periodically in the allocation of land
to forestry. However, the review of current procedures used for
this purpose (sce 3.2.4) emphasizes the need for a more
systematic, rigorously enalytical approach to transfers of land
out of forest usec. The practice of de facto excision of

illegally farmed land is also questionable as to its soundness.

The sound develoopment of agriculture in Belize can only be
accomplished if it is located where production of agricultural
crops or livestock can be sustained and will be viable. As was
indicared in the assessment 1in Section 3.2, some recent
developments on soils of doubtful suitability must be a matter of
concern; in particular given past failures. Though the
investment involved has been largely from private sector sources
outside the country, so that poor performance or failure is not
at the expense of the pgovernment's investment resources,
nevertheless there is a cost to Belize. The capital represented
by the timber growing stock removed is 1lost, and some failed
crops have impoverished the sites on which they were located to
the extent that they cannot be put to other productive use.

Within the forest sector, the issue is not just whether land
is more productively employed under crops, pasture or forests.
There is also the question of the appropriate balance between the
area of Reserved Forests and forests in other land ownership
categories. As was noted earlier, much of the richer forest is
on private or National Land. To the extent that it is on sites
which land use surveys would show should stay under forest, the
government could well wish to add suitable unreserved forest to
the Reserved estate, in order to bring it more effectively under
control and management.

There appear therefore to be good grounds for an objective
review of the forest:estate as it is now constituted, within the
framework of an overall national land use plan, in order to meke
any adjustments either way that are justified, and to provide
guidelines for dealing with proposals for excisions in the
future. It is recommended that the Government should formulate
an overall land use policy and plan, using existing land
capability information, particularly the new information emerging
from the ODNRI Land Use Surveys, extended as and when necessary
by comparative agro/forestry/economic analysis taking into
account the needs of environmental conservation management, and
using aids such as a refined system of life zones, to define land
use zones.

These instruments would then be used to review the current
allocation of land to Reserved Forest as well as forested
National Land not in this category, in order to identify (i) the
areas within each that should be permanently classified as
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Reserved Forest, (ii) areas now within Reserved Forest that
should eventually be used for agriculture, (iii) areas of
unallocated National 1land that are forested buv that should
eventually be converted to agriculture.

National land areas identified for allocation to Reserved
Forest (numbered (i) in the paragraph above) would .then be
reconmended to the Minister for declecration accordingly under the
Forests Ordinance. Areas identified for eventual excision from
the Reserved Forest category {(numbered (ii) in the paragraph) and
the areas described under (iii) in that paragraph would be listed
for eventual agricultural use but be retained in their existing
cetegories and managed and controlled as though they are part of
the permanent forest estate until converted to agriculture.
Before being released for that purpose, the timber on them would
be harvested in accordance with current Forests Ordinance, Forest
Rules and related procedures,

It is desirable that implementation of the foregoing
recommendations should not necessarily await the extension of the
land use studies into northern Belize: it should begin as soon as
the necessary arrangements for the work to proceed can be made.
The information base would be up-graded and the analysis based on
it refined as new information comes to hand. An orderly, readily
accessed land use potential/existing use/ownership information
system bringing together all the available relevant information
held by a number of government and other institutions (Forestry;
Agriculture; Fisheries; Lands and Surveys; Conmerce and Industry,
including Tourism; Electricity, Transport and Communication (re
water); Archaeology; Belize Audubon Society) should be devesloped
as a priority.

. ,2.2 Lard Allocation .

) Formulating a land use nolicy and plan, implementing it
initially, as suggected above, to review the existing situation
with respect to forests, and keeping the system current through
periodic review and analysis of issues, cases and propesals as

’ they arise, would involve the interests of several departments.
Forestry, Agriculture and Lands would be central in this respect.
Others should be involved when their interests and

, responsibilities are affected, while others again (Commerce and
Industry for example) would on occasions be asked to provide
important information required for the analyses. The mechanism

) recommended to coordinate and supervise the recommendations made
in this section of the TFAP report is an Inter-Departmental

Forest Land Allocation Committee with specific terms of reference
) embracing the functions mentioned, appointed jointly by the

Ministers responsible for Lands, Forestry, Agriculture, Fisheries

and Water, and comprising the perman=2nt heads of those
. Departments, who would rotate as Chairman.

The technical work of the Committee, including analyses,

’ would be performed by a Task Force of three professional
officers, one representing each of Agriculture, Forestry and
' Lands with officers temporarily assigned from other Departments



112

as required. Each would have training in land capability and use
enaiysis. Except in the initial period of information assembly
and analysis, when the whole of their time would be required,
only as much of their time would normally be devoted to the work

of the committee as is required for tasks that arise. The
Committee would decide in which Department the secretariat would
be and who would lead the Task Force. Based on the results of

analysis and reviews by the Task Force, the Committee would
recommend actions for eapproval by the Ministers of the
Departments mentioned and any other departments concerned.

It is recommended that Government should require that
proposals, e.g. from intending developers, for land to be
transferred out of Reserved Porest for agricultural use should be
justified by the protagonist as to scientific appropriateness,
economic feasibility (even when the tax holiday is over) and
sustainability of the intended development, and the cultural
methods and procedures to be used. Such applications would be
referred for consideration and recommendations of the Committee
on the basis of analysis by its Task Force. The Government
should require that plantation forestry using appropriate species
and cultural methods be included as an alternative in the
analyses of both protagonist and the Task Force. Before
recommending any proposal for excision from Reserved Forest in
these circumstances the Committee should satisfy itself that .o
alternative land suitable for the proposed developument is
available.

In view of the recommendation for a wide ranging review of
allocations to Reserved Forest and of unallocated forested
National Land it is recommended that, provided that no rights of
occupation have been established, cases of illegal settlement of
Reserved Forest by encroachment should not be settled by excising
the land and granting lease or title to it. This would need to
be accompanied by action on the parc of the authorities concerned
to expeditiously settle immigrants and others seeking land for
settlement.

There is a need for more technical, land use-oriented
~analysis leading to: .the formulation of land use/development
conditions for sub-division of land under the Land Utilization

Ordinance and the grants of leases and titles under the Crown
Lands Ordinance.

b.2.3 Institutional Implications

It is recommended that a number of additions or
modifications to the laws governing the allocation and use of
land, be considered, viz:

-amend the Forests Ordinance and/or Rules to require that a
licence be obtained to cut mangroves

-promulgate regulations or rules for the better formulation
and implementation of policies under the Crown Lands
drdinance and Land Utilization Ordinance. Provide in each
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set of rules for the application of appropriate agroforestry
systems if they are deemed desirable to protect the soil of
an area when it is developed for agriculture, or to
contribute to meeting fuelwood shortages in the locality

-review the Land Tax Act and arrangements under it.
Consider changes that would discourage people from holding
indefinitely large parcels of land which, in the interests
of Eelize, should be developed for agriculture, tourism or
as forests.

In order to implement the proposals on land use, priority
would need to be given to strengthening the professional and
technical support cadres and equipment of the Departments of
Forestry (particularly to restore its capacity to plan and manage
its programmes and to protect, manage and control the forests
under its- charge) and Lands and Surveys., This is discussed
further in Section 4.6 on institutional strengthening.

The development of improved information on 1land
productivity, which also will be necessary for more effective
land allocation decisions, should be reflected in the reszarch
priorities of the Agriculture and Forest Departments. Some of
the implications for the latter, including research in the area
of agroforestry, are considered further in Section 4.3.3.

It is also recommended that a five-year moratorium should be
declared on changes to the boundaries of the permanent forest
estate, to permit the intensive gathering of data on land
productivity and the development of a rational land use policy
and necessary legislation.
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4.3 TFOREST MANAGEMENT

4.3.1 Developing Better Forest Management Systems

In the course of the Tropical Forestry Action Plan exercise,
it became apparent that most attention needed to be given to
assessing the productive potential of the forest resource; as
this had to be undsrstood before an assessment could be made of
forest industry prospects - which the government had identified
as its first priority. In order to do so, it proved necessary
to re-evaluate available information about the forest in
considerable depth. Therefore, this aspect of the forest sector
has been analysed and reported on 1in considerably more detail
than others. The salient parts of these reports on the forest
resource, and on their management, are to be found in Appendix
19; with the present section providing a discussion of the main
points raised there.

Defining management possibilities

Since there is substantial ecological diversity in the
Belize forests it follows that no single management or
utilization model will suit all circumstances. Equity requires
that the forest law be the same for all but that does not imply
that the terms of each concession (forest licence or permit) have
to be equal. Similarly, the management systems and silvicultural
regimes may differ substantially between forests. Also, as was
pointed out earlier, some parts of the forest estate need to be
rested in order to allow time for the growing stock to rebuild.
(E.g. the Chiquibul Forest Reserve, exploited almost continuously
from the 1920s until 1985 and damaged more or less severely by
hurricane in 1961.)

The analysis in Appendix 19 considers in turn the management
of four types of 'forest land: broadleaved Forest Reserve,
Mountain Pine Ridge, pine Forest Reserve on the Southern Coastal
Plain and forest on private and national (formerly Crown) land.
In the present section the discussion focuses on the general
approach- to better management that is recommended. In most
cases, changes in nanagement will be gradual because substantial
areas of the permanent forest estate have been given out under 5-

and 10-year long-term forest licences in 1986 and 1987.

Having drawn up general terms and conditions for forest
exploitation (see the section below, "Revise concession
agreements” ), the Forest Department needs to consider each area
in turn, as to its present state and most appropriate management
regime. This process involves the review of multivariate data
and a wide spectrun of potential uses of the forest land. Much
of the permanent forest estate is on broken topography with steep
slopes. The fOOthlllS and flatter land are increasingly being
converted to temporary and permanent agriculture and the primary
purpose of much of the gazetted forest could be to regulate water
flows and to prevent erosion damage to agricultural land.

The first step in management operations for a particular
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Forest Reserve or portion of national land is thus to use the
topographic maps and aerial photographs to delineat: areas which
should be permanently retained under forest for agricultural
protection. The ODNRI land resource surveys of Toledo and Stann
Creek Districts (King et al. 1986, 1988) offer reasoned
suggestions as to which land systems should be protected.

The second step is to delineate areas which should remain
unlngged because of their greater value as sources of genetic
material, as tourist attractions or as recreation areas; a
process discussed in more detail in section 4.%. The remaining
area of a Forest Reserve is now assumed to be available for
management for tangible forest products; sometimes in conjunction
with other uses, such as wildlife habitat in buffer zones round
conservation reserves.

Three of the large Forest Reserves with broadleaved forest
have not been inventoried after the 1961 hurricane: Manatee,
Sibun and Sittee. Sibun and Sittee have little land which could .
be managed for timber production because the topography is so
severe. Manatee will obviously come under pressure for complete
dereservation or partial excisions, as soon as the new Stann
Creek-Belize City road is opened. Some of Manatee is on easy
terrain but attempts to reduce the Forest Reserve should be
resisted until after the area has been covered by the 1989 land
resource study. It would then be appropriate to inventory the
unthreatened and marginal areas of that reserve, to facilitate
discussion about its future.

The assembly of inventory data constitutes the third steage
of management operations. Belize has no yield plot data for
broadleaved forest so only the static inventories are to be
considered. The broadleaved Forest Reserves other than the three
discussed immediately above have been inventoried in the 1970s or
early 1980s. Although they have been logged subsequently the
production levels have been both low and highly selective as to
species, and no significant hurricane damage has been recorded
since the inventories ‘'were carried out. There is thus no need
for planning-level inventories to be executed again.

The fourth stage of management operations combines the
results from the static inventory with log production data from
the licensees, recorded by the Forest Department and checked
against the licensee's obligatory annual statement. These
figures, together with the Forest Department's knowledge of the
logging techniques used by each licensee, will suggest the
standing stock in each site type. The size class distribution of
each species or species group on each site type can then be
superimposed on forest type maps. Provisional compartments can
be delineated, based on topography (natural boundaries such as
ridges and streams are preferable) on the provisional stock map.

At this point, the fifth stage, the Forest Department needs
to consider the priorities for bringing the compartments
progressively under active management. Usually the compartments
with the growing stock closest to commercial size would be
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managed first (diagnostic sampling, silvicultural treatment if
appropriate, installation of permanent vield plots). However the
Forest Department would need to consider the purely silvicultural
prioritzies in conjunction with its industrial strategy. Are
there rills to be supplied by this forest with particular
species, sizes and quantities of forest products?

Obviously the matching of forest production capability to
industry, and other consumers of forest products, is an iterative
process. It will need to take into account both the need to
bring zbout shifts in the pattern of species use which have been
discussed in section 4.1 and elsewhere in this report, and the
potentials for changes in utilization practices which are
reviewed in section 4.4 on forest industries.

The sixth step in forest management operations is to decide
when the forest can be cut again. This should occur whe . the
mean annual increment in volume of the commercial species has
attained its maximunm. It is worth enphasizing that the
inventories showed that the broadleaved Forest Reserves are still
recovering from the 1961 hurricane damage. They are not in a
steady state, and the mean annual increment therefore cannot vet
be harvested in full without violating the forest policy.

Adapting forest management to ecological characteristics

Section 3.3.4 has explained why the polycyclic selection
system more or less applied in Belize should be replaced by a
monocyclic uniform system wherever the conditions are suitable.

A change to a monocyclic uniform management system needs to
be accompanied by more intensive loggiug. Inventories in the
broadleaved forests show consistently that the bulk of the
present growing stock is in species which bhave technically
adequate timber propsrties but which have not been harvested so
far except on a small scale. The traditional practice of highly
selective and low intensity logging has conserved the ecological
structure of the forest but militates against silvicultural
improvement: the forest remains stocked with technically
acceptable species and the reduction in basal area ig too small
" to Jjustify silvicultural measures in favour of the few primary
species which have been logged.

The cutting girth limits should be modified to match the
ecological characteristics of the tree species. The species of
major importance are not shade bearers, nor is there any evidence
that they will respond to liberations except in the juvenile
stage of growth. Cutting limits should be geared to the control
of damage to residual trees by logging and to the maintenance of
an adeauate population of mother trees for seed production. The
mother trees s$hould be of good phenotype from desirable species
and the quantity of regeneration of these species, whether as
seedlings or as adolescents, should be sufficient to provide for
a . fully-stocked following crop. The quantity of regeneration
should be sufficient to compensate for logging damage.
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Low intensity logging over extensive areas is expensive to
administer as well as to operate. It is not surprising that the
Forest Department contrecl over licensees in the field is weak.
Loggers should be required to work systematically through the
forest, by demarcated logging blocks, and to take all technically
acceptable trees. There should be enforceable penalties for
leaving such trees and for avoidable damage to regeneration.

More intensive logging concentrated .into smaller areas will
obviously be cheaper to operate than extensive logging with long
hauls and high transport costs. Supervision costs are also lower
for the Forest Department. Pre-logging saapling is essential to
confirm that there is sufficient regeneration of desirable
species to grow into the next crop. If regeneration is scarce,
the Forest Department can delay opening the compartment until
subsequent surveys show the presence of enough regeneration, or
the existing regeneration can be enriched after logging by line-
planting. Alternatively, if there is a sufficient population of
undergirth trees of desirable species, a polycyclic system can be
used. There is no reason for a single silvicultural system to
employed throughout the Belize broadleaved forests; the system
should be wvaried according to the results of compartment stock
mapping and regeneration surveys.

The exploitation should be as heavy as possible, consistent
with maintaining site productivity. In practice this means that
sufficient regeneration or adolescent trees of commercial species
(primary and secondary hardwoods) should be available to form the
next crop, taking into account losses due to logging. Losses
include the trees destroyed at the time of exrloitation and the
subsequent mortality of damaged trees and the net loss due to rot
in the survivors. Stock mapping, yield plots and diagnostic
sampling need to be introduced in order to supply the data from
which the cutting limits can be determined for different areas
within a licence area; it will be appreciated that this is quite
different from the present system of nation-wide cutting limits
varied only by species. The same data sources provide the list
of obligatory species and sizes which must be cut by the
licensee. -

Post-logging management involves first a block-closing
inspection, with the calculation of suitable fines for
unnecessary waste, damage to residual commercial trees and
regeneration and the drainage, and for failing to fell obligatory
trees. A rapid sampling determines whether line enrichment
planting is necessary to supplement natural regeneration. At

‘about five years after logging, a thorough diagnostic sampling

determines the need for and type of silvicultural treatment, and
vield plots are re-established.

This brief summary of the management operations sequence
does not include the specific procedures concerning the control
of exploitation and post-logging silviculture. These are readily
available in the literature (Surinam and Malaysia provide
excellent examples).
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4.3.2 Controlling Yanagement and Use

Update and adopt working plans

Even the fastest-growing trees on a short rotation have a
maturation period longer than most agricultural crops. Stability
of policy and objectives, and continuity of execution, are
fundamental for effective and efficient forestry. Forestry 1is
too complex a subject for the management plans to be carried in
the head of the DFO or responsible Forest Ranger. It 1is
therefore essential that management te incorporated in formal
working plans; a point maede in most previous advisory reports on
forestry in the country.

The working plan records the policy and biophysical
justification for management activities; lays out what has been
done and what should be done, where and when; and provides the
criteria for measuring efficiency and success. In the absence of
a forest management manual for Belize, the working plans should
detail the procedures to be followed in the field and office.

Draft management plans were written for several areas after
inventories in the 1950s. At least the 1956 plan for the
Mountain Pine Ridge was revised 1in 1960 to accommodate the
reduced budget following the cuts recommended by Downie in 1959.
All existing working plans were nullified by hurricane Hattie in
1961. Thr inventories of the 1970s were followed by draft plans
at least for the Columbia River and Maya Mountains Forest
Reserves, Chiquibul Forest Reserve and the Mountain Pine Ridge.
Indeed, the Mountain Pine Ridge has had several draft working
plans prepared over the last "decade. It is not clear why these
plans have not been approved or executed. The TFAP Mission
understands that field  activities in the Divisions and Districts
are carried out under annual work plans but current plaas appear
to be extremely sketchy.

The existing draft working plans provide a good or very good
biophysical background for each of the four Forest Reserves.
However they are weak on the justification of objectives, poor on
the estimation of yield and provide almost no guidance on

management routines. The weakness in yield calculation stems
partly from the unsuitable processing of the inventory data and
from the absence of growth data. However, yield plots and

experiments do exist on the Mountain Pine Ridge and, in. view of
the Forest Department's great interest in this area, it would be
appropriate to start the more suitable working plans with this
Forest Reserve. It is, however, only 8X of the permanent forest
estate, and has perhaps the lowest productivity. The simplicity
of the ecology and management regime makes it a suitable teaching
area for Forest Department staff before going on to the
broadleaved forest.

Revise concession agreements

The forest law provides for the head of the Forest
Department to recommend to the responsible Minister the areas and
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terms for forest exploitation in the permanent forest estate.
However, there is also provision for any person to solicit a
licence or permit directly from the Minister. Information
available to the TFAP Mission suggested that all current licences
and permits have been issued as a result of petitions to the
Hinister and not through prior planning by the Forest Department.
It would no doubt be helpful to the Minister if the Forest
Department were to prepare more detailed standard conditions for
the issue of licences and permrits than are given in the Forest
Rules which were last revised ir 1980. Such new detailed
conditions should give the Forest Department as custodian of the
resource the necessary powers to direct its use in a susi.ainable
manner. The present permits and licences are insufficiently
explicit to inform a concession holder of his obligations and do
not sufficiently relate to the conditions necessary to maintain
long-term land productivity.

In 1960 the Forest Department prepared a tender document for
one area which outlined the resource available and the terms
under which a long-term forest licence would be granted.
Unfortunately the forest was damaged by hurricane Hattie and the
negotiations lapsed. This document could provide a basis for a
new set of standard conditions. There are several FAQ texts
which detail the clauses to be considered: Schmithilsen's
"Handbook of Forest Utilization Contracts on Public Land" (second
edition 1977), Gray's "Forest Revenue Systems in Developing
Countries™ (FAO Forestry Paner no. 43, 1983), Bendz et al.'s
"Logging and Log Transport in Tropical High Forest" (FAQ Forestry
Development Paper no. 18, 1974), together with field documents
from individual FAO projects such as MAL/76/008. Additional
clauses can be extracted from IUCN's series of ecological
guidelines.

Standard conditions appropriate to sustained-yield 1land
management should be drawn up for the different classes of forest
concessions. These conditions should make £full use of
accumulated international experience of tropical forest logging
and legislation. :

Update and streamline legislation

- At several points in this r~port there have been comments on
the current forest law. The Forests Ordinance (cap. 176) and the
Forest Rules were last revised in 1980. Compared with modern
forest legislation in other parts of the tropics, that of Belize
is still relatively wunimproved. The following notes draw
attention to a few of the aspects which should.be re-written to
facilitate the equitable administration of forest land.

When the legislation is revised, it would be desirable to
confine those aspects which require Ministerial decisions to the
Ordinance and those which can be decided by the Chief Forest
Officer to the Forest Rules. The present allocation of powers to
the National -Assembly under the Ordinance should also be
examined, as there seems to be no good reason for this provision.

-~
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Licence and permit fees and penalties are found in both the
Ordinance and the Forest Rules. As inflation is endemic, it is
desirable to group fees and penalties into the Forest Rules, or
some other Order, so that they can be adjusted annually in line
with inflation, without reference to the HNational Assembly.
Increases or decreases for any other reason should require
Ministerial approval. Present fees and penalties, including
royalty rates, do not seem to bear any relation to the costs of
collection, the nature of the offence or the value of the
permitted activity. A differentiation into a forest 1land
eanagement fee and a royalty on natural products is long overdue.
{(See section 4.1.4 for a more detailed discussion of royalties
and forest charges.)

The various permits and licentes for the taking of forest
produce are mostly too vague to guide either the Forest
Department or a licensee as to their respective responsibilities.
It would be almost impossible to secure a prosecution for forest
offences with the present wording.

4.3.3 Research

The quality and quantity of research to support management
needs to be improved. At present both the Forest Department and
the forest industry are hampered by a lack of usable information.
Forest management records are inadequate to describe what has
been done where, when, why, how and how much. Such records are
essential for the interpretation of survey data, planning and
control. Research and management records are also essential
bases for the consideration of future policy options.

The absence of yield plots or experiments in the broadleaved
forest is the largest gap in the research programne. The
preparation and implementation of working plans will be hampered
by the lack of growth data. On the Mountain Pine Ridge the
revision of the draft working plan will need the analysis of
experimental and yield plot data to provide information on
growth. '

It is customary in most countries for the territorial
‘foresters (DFOs and Forest Rangers) to install and manage the
yield plots, since they would be the prime users of the data.
The research division might need to train the field staff, given
the absence of experience in Belize, but thereafter the
division's responsibility should be limited to summarizing the
data and updating the estimates of growth and yield for the
District staff. The yield plots should be installed initially in
forest which most closely approximates the conditions foreseesable
under the recommended intensive felling in a monocyclic uniform
system. The field staff's knowledge of the operations of each of
the logging companies should enable them to identify suitable
areas. A frequency of about one 2.5 acre {1 hectare ) yield plot
per 500 acres (200 ha )of exploited forest is normal.

It may be preferable for the research division also to
demonstrate the conservative layout of logging roads and skid
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trails, and through paired plots to demonstrate the economic and
silvicultural advantages of planned logging in broadleaved
forest.

A formally designed trial to show the effect of logging to
various cutting girth limits should be installed at an early
stage. to supplement the data from yield plots in the preparation
of management models.

For the Mountain Pine Ridge, the combined analysis of yield
plots and experiments should show rapidly the gaps in the data
which need to be filled for the preparation of growth models.
Formal trials should be established for spacing and thinning in
dense regeneration following clear-felling and prescribed burning
of logging areas. Spacing trials should use systematic designs
and thinning trials should follow the Correlated Curve Trend
(CCT) model.

It is unfortunate that there has been a lapcse in the
prescribed burning trials which were started in 1976 but these
should be reactivated, since prescribed burning is one of the
principal management tools for the Mountain Pine Ridge.

Although some members of the Forest Department are convinced
that thinning of middle-aged stands of pine enhances the
increment of the residual trees, the TFAP Mission does not
believe that this subject merits research of high priority,
because it is so contrary to findings clsewhere.

The data from experiments and yield plots of pine on the SCP
should be analysed in a similar manner to those for the Mountain
Pine Ridge. It may be possible to produce a generalized model of
growth and yield for Pinus caribaea to cover both upland and
lowland sites. A combined or separate model should help to
decide if any research or management is worth re-starting on the
SCP.

Dauta from past inventories, yield plots and those
experiments which are relevant to current management should be
recovered, cleaned and stored in data-bases on micro-computers.
Belize data should 'be combined with information from other
tropical countries to help fill gaps in growth and yield models.

In terms of number of studies, forestry research in Belize
has concentrated on plantation silviculture. This TFAP report
has ergued that plantations are a low priority for the Forest
Department, but that selected work on trials could be appropriate
in order to provide an information base for possible future
commercial plantations, and the incorporation of trees into
egricultural systems. The most recent evaluation of research
(Evans 1983) recommended the retention of the pine thinning
trials and “increment plots, local progeny trials of Pinus
caribaea, international provenance trials of various species
(Cordia alliodora, Eucalyptus urophylla, Gmelina arborea, Pinus
caribaea and Tectona grandis} and trials of species which had
grown well elsewhere in Central America. Also recommended was
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more work on teak, as having better market prospects than Gmelina
or mahogany, if any plantations of hardwoods for timber were €o
be undertaken. If interest in energy plantations revives, Belize
should make use of the information in the MIRA data-base at CATIE
in Costa Rica.

The introduction and adaptation of agroforestry systeus is
recomnended in the interests of production of fuelwood, poles and
shelter in areas, e.g. in Corozal District, which are being
denuded of trees; for the diversification of cropping systems and
stabilization of traditional forms of agriculture, e.g. in Toledo
District and along the Hummingbird Highway; to maintain or
enhance soil fertility and, by using fast growing trees, to make
more productive use of fallows, and to produce foddar for
improved nutrition of pigs in traditional farming areas in Toledo
and cattle in northern districts. The programme would focus on
the development of intercropping systems of production, would
complement or be integrated, as desirable, with on-going
development entailing the growing of cacao, Bixa (annato),
pepper, Gliricidia and citrus, ginger, bananas, pigeon pea and
other leguminous species as well as melliferous tree species.
The designs tested would include windbreaks, contour strips and
more intimate mixes of annuals and perennials such as alley
cropping.

It is recommended that the agroforestry research initiative
be promoted by the Forest Department working with Central Farm
and the Extension Service of the Department of Agriculture.
Collaboration would be sought with NGO's already active in this
kind of development, e.g. Hershey's programme to promote the
growing of cacao, and with Menonnite farmers engaged in
integrating fruit and other trees in their farming systems.
Consideration would be given also to linking up with the IDRC-
aided progreamme for pasture improvement. The effort would be
focussed particularly on small farms. Sociological factors
concerning e.g. the impacts of changing production systems on
land tenure, would be 'taken into account.
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4.4 FOREST INDUSTRIES

In earlier sections of this report it has been argued that
expansion of forest industry is likely to have to take place
within markets and with a raw material supply not much different
from what exists at present. The potential for expansion nmust
tr2refore rest primarily with making better use of the raw
material base, and channelling it into those products and outlets
which will generate the greatest value added and return on
investment.

It should be recalled here that market surveys (EFG 198%4)
indicate that there are no real prospects for international
marketing of secondary hardwoods as lumber; export markets must

be viewed in terms of finished and semi-finished products. More
effort is needed to introduce secondary hardwood timbers into
local wusage. Much of the information about the technical

suitability of species occurring in Belize's forests has been
available for over 40 years (Lamb 1946, Echenique Manrique &
Plumptre 1988), but with the continued availability of primary
hardwoods from forest being liquidated on private land there has
been little incentive for the Belize forest industries to engage
in market promotion of other timbers.

It has been suggested that the needed changes can be
achieved partly through the use of the economic incentives and
controls discussed in section 4.1.4, and partly through the
changes in harvesting practices proposed under forest management.
In the present section, attention turns to what can and should be
done within the logging and processing industry to improve
efficiency of operation. Areas singled out for attention are
upgrading of skills, and improvements to mill equipment. Also,
the functioning of an effective timber producers' association,
and the role of government in supporting forest industry.

4.4.1 Improving Logging and Sawmilling Skills

Lumber grading of export mahogany lumber is the one area
where a good training job has been done. This can be attributed
to the fact the National Lumber Manufacturers Association {NLMA)
in the United States has lumber grading rules, and companies
wishing to export to its members must employ graders who have
passed a test and been certified. In earlier years North
American importers would send their own certified graders to
Belize, not only to grade their purchased mahogany lumber but
also to teach local people how to grade. Some of the 1local
graders later went to the United States and were trained and
certified there.

With this exception, at every point along the production
line from the forest to the lumber yard there is need for
improvement in the skills of the people involved. Logging and
milling 'skills are mediocre, probably because there is not enough
expertise in the country to learn from. Equipment operators and
truck drivers need upgrading, as does equipment maintenance.
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Only one forest products company in Belize has the depth in
personnel sufficient to ensure that workers learn on the job from
other more experienced personnel.

The lack of expertise in woods (logging) operations, at all
levels, is of particular concern. As has been noted earlier, if
logging costs are to be contained it is necessary to extend cthe
logging seeson by selective construction of all-weather logging
roads. These need to be carefully planned, in order to ensure
that they are located where the volumes of commercial timber
available justify such an investment. At present most operators
are unable to say what volumes are removed per unit of area, or
what is the minimum acceptable volume per acre %o log, or what
the breakeven point is, or the relation between skidding listance
and road spacing. Information about the location of loggable
trees is not collected on a systematic basis, and is not
transmitted to the people laying out the roads and developing the
operating plan and maps in such & way as to relate volume to
area; information that 1is essential to the planning of the
logging operation and the location of roads, direction of skid,
etc.

It would appear that the most effective way of developing
such skills would be through a logging extension service, to work
with the operators on the ground. Observation of woods
operations during the course of the TFAP exercise suggests that
many should be able to learn how to record the field data on
operational maps quite quickly.

It is also recommended that a case study of one of the
larger operators be made, to see to what extent the operators are
correct in their -assessment that they can only log in the dry
season. It may be that an all weather road can be constructed,
but that it is not possible to skid in the rainy season. If that
were the case, then at least logs could be cold decked in the dry
season so that volume could still be brought out during the rainy
season.

As regards training of sawmill staff, past reports show that
a number of activities such as seminars and training courses have
been conducted in an effort to upgrade the skills of sawdoctors,
filers and sawyers. It would appear that the task might best be
approached bty providing a full time sawmill extension service; to
concentrate c¢n helping the 40 smaller mills. This service should
be staffed with someone who has the experience to size up the
problems of such mills, to help solve immediately the problenms
that do not require much investment, and to make recommendations
to the mill operators as to how to achieve longer term
improvements. The extension expert should visit every mill in
the country dnd set up a reporting system so that on future
visits by sawmill specialists there will be a record of what has
already been done.

Training of millwrights presents a particular problenm. A
good millwright takes years of on the job learning. A young man
could short cut this by multi-disciplinary vocational school
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training - in mechanical, hydraulic, electric, steam, and diesel
maintenance. Probably a millwright specialist should be attached
to the sawmill extension service from time to time to provide
short perciods of training.

Training in use of dvying kilns calls for a different
approach. As there are so few kilns in the country, a seminar or
course should be given at the new kiln in Belmopan, to alert mill
operators to their advantages and to start the education of
prospective and present kiln owners.

in summary, it 1is recommended that the task of improving
skills in the country's forest industries be tackled by bringing
to Belize people skilled in logging and sawmilling to work on the
job with the local people. This is needed in every category of
logging and saw milling operations, but should concentrate on
sawyers and saw doctors or filers, dry kiln operators,
millwrights, logging equipment operators and logging planners.

y.4.2 Improving Sawmill Equipment and Quality

There has been a dramatic change in sawmill technology in
North America and Europe in the last 20 years. Mills are
continually replacing their old equipment with the newer and more
sophisticated machines. Some of this older equipment could be
used to improve mills in Belize.

North American and European mills are no longer processing
big logs for the most part, they are processing small logs from
young trees - down to 5 inch, or 12.7 cm, top diameters. There
is no reason why the same technology could not be used in Belize,
especially on paine. Another possibility would be the purchase of
a chip and saw type mill for sawing pine dimension lumber and
studs. Hardwood dimension stock for furniture, using a short log
bolter may present another opportunity.

However, most of the mills in Belize are in no position to

think about buying a new aill. For many of these, small
improvements could be the answer to upgrading the quality of
their production. Actions that would dimprove sawing quality

include the use of carbide tip inserted saw teeth and stellite
application-to saw teeth. One mill is presently equipped with a
stellite band mill, and a couple of mills with carbide tips on
inserted circular saws. Another modest improvement that could
upgrade quality is using a rain bird sprinkler system to keep the
iogs wet before sawing.

Most previous reports on the sawmilling industry in Belize
have recommended replacing circular breakdown saws with band saw
headrigs. However, there are some Very good reasons why a
circular mill would not make such & change. Even though it would
reduce waste by 2.5% for every 1/32 of saw kerf reduced, to
purchase a band saw means: (1) finding or training a sawyer; and
(2) finding and training a saw filer (an extra marn) to file the
band saw. Unless volume improves considerably, the lumber volunme
gain is offset by the increased investment and higher labour and
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Nevertheless, a search for the most appropriate band saw for
Belizean conditions should be undertaken. A similar study has
been carried out in Ecuador, through the USAID-assisted INFORDE
programme, the results of which might be of relevance to Belize.

b.4.3 Market Intelligence

There is 1little obvious information related to market
intelligence. Government information seemed en‘irely restricted
to that collected by the Forest Department and the Customs. Even
the detail of Customs returns, summarized by the Statistics
Department in broader categories, are retained for only 3 years
or so. Information on log input/sawn output does not seen
readily available. Most conversions are done with crude
~assumptions.

Although there was a detailed report on international timber
markets provided through an aid project in 1984, any current
appraisal of external markets appears to be limited to the
efforts of individual processors. An expatriate expart recently
produced a report based on a year's assignment, but this appears
of lirited value and no follow-up has taken place.

There is clearly some need for improved statistical control

locally, and for a flow of information from external markets.
The latter could be facilitated by the creation of an effective

4.4.4 Timber Association

-- A Timber Association could establish contacts with importing
associations in North America, such as IHPA (Imported Hardwood
Products Association), and in other major markets. This could be
done in cooperation with the government's Belize Export and
Investment Promotion Unit (BEIPY), and in association with the
existing association formed by Belize furniture cCompanies,
Industry has nct taken full advantage of the services offered by
BEIPU as a means of contacting importers and buyers of Belizean
rade lumber and wood products. Little effort has been made to
send samples or brochures on products to the various trade fairs
attended by BEIPU.

There are nany other things an active association could do
for its members. They include: Presenting the views of producers
8s & group in negotiations with government, over such matters as
tariffs on imports of key supplies to the industry, such as spare
parts and fuel; issues relating to forest regulations such as
cutting diameter limits; and the enforcement of measures to
prevent illegal cutting in areas licensed to industry.
Transportation is another area the association can help, in
getting reduced freight rates or combining container loads. An
active association would also facilitate the improvement of
training and skills, "and of quality control through adoption and
enforcement of standards. '
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It is therefore strongly recommended that the wood products
industries in Belize be encouraged and assisted to set up an

active and effective Timber Association. This might best be
assisted by enlisting the help of one of the North American
associations. The latter could provide advice on how to

establish and run the association, and assistance to it 1in
pursuing activities such as export promotion.

4_ 4.5 Identifying Opportunities for New Forest Industries

In section 3.4 attention was drawn to the growing market for
plywood in Belize, and the possibility that this might provide an
opportunity for producing this product in the country. The
feasibility of such a developzent should be explored further.

A forest industry board could be set up with a government
representative, possibly from the Belize Export and Investment
Promotion Unit (BEIPU), an industry member and an outside
consultant. This would take responsibility both for
commissioning a feasibility study, and for identifying measures
that the government might take to facilitate successful start up.

Such a body should also monitor the prospects for additional
new industries. As has been pointed out earlier, paper board
converting to make boxes for bananas, and other commodities,
could be feasible as volumes of boxes used continue to grow. The
prospects for producing wood chips for export from commercial
plantations might also be explored further, as one United States
forest products company is reportedly establishing Gmelina
plantations in Guatemala and Mexico in order to create low cost
chip supplies.
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.5 ENVIRONMENTAL CONSERVATION

4.5.1 Conservation Planning

Decisions bearing on use of natural resources should be
consistent with the goal of preserving the full range of Belize's
biological diversity and environmental integrity. This need not
conflict with development of natural resources for economic
purposes. Indeed, its aim is to ensure that natural resources
are exploited in ways that ensure their perpetual benefit to
Belize.

Since conservation and protection entail regulation of the
use of land, conservation planning needs to be integrated with
land use planning. A comprehensive conservation and land-use
plan would be based on an inventory of Belize's habitats,
wildlife, and natural resources and on an understanding of how
habitats, organisms, and environmental processes are affected by
particular land uses. The plan would provide the rationale for
legislation and a framework for a system of reserves and areas
set aside for protection of watershed catchments. It would
enmbrace the need for economic development and be a reference
point for devising environmentally~sound development methods.
The plan would be formed, and continually revised in light of new
information and changing circumstances, with input from all
informed and interested constituencies. Comprehensive planning
would include both terrestrial and marine habitats.

The foregoing concept provides an effective basis for
multiple resource use management to optimize the overall output
from a multi-faceted resource on one piece of land, the different
facets being the concern or responsibility of separate offices.
It can be applied also to the designation of buffer zones.
Again, the limits ‘of such zones and modifications to normal
working of forest within them, should be clearly defined so that
the arrangements can be fully effective and devoid of confusion.

Conservation thus needs to figure prominently in the process
of developing a national land use policy and plan which was
discussed in section 4.2. The planned creation of an Office of
Conservation, in the Forest Department, will provide a badly
needed institutioral focus and capability for pursuing this, and
other, dinmensions of conservation planning and managenent.

The mission recommends that the Government establish the
Office of Conservation within the Forest Department in the
Ministry of Agriculture, Forestry, and Fisheries. Incorporation
within the Forest Department will permit close coordination of
activities and exchange of views between agencies with major
responsibili_ty for use of land. The Office's responsibilities
would include overseeing: nanagement of reserves and wildlife,
enforcement of parks and wildlife laws, research on the
environmeat, and amaintenance of a conservation data base (see
below in summary of research needs). Establishing such an Office
would legitimize and publicize the concept of conservation in
Belize, as well as bring the energy of full-time, trained
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personnel to bear on conservation issues.

The Office of Conservation would take over only a small part
of the conservation work currently done by non-government
organizations in Belize. Those organizations will continue to
play a major role. Each of them has a particular role not filled
by the government or by other non-government organizations.
Relieved of managing the reserves, the Belize Audubon Society
would still have a major, crucial responsibility in environmental
education. The non-government organizations will be needed for
technical expertise and advice, research, fund-raising and
contacts with foreign conservation orgaznizations, education, and
aid to visiting researchers.

The management of natural resources thus concerns many
constituencies in Belize, and many types of information and
points of view must be considered in making resource decisions.
It is therefore recommended that a Conservation Advisory Board be

created. This would be a non-statutory board, acting as an
advisory body only, to assist the Office of Conservation with
information, discussion and recommendations.. This board could be

made up of people from the resource-based industries ({forestry,
agriculture, fisheries, tourism) and the various non-:)vernment
organizations concerned with conservation. The board could
include foreign experts. Such a pluralistic advisory committee
would help avert the adoption of extreme policies on resource
issues, and it could develop alternative proposals for
consideration by the Office of Conservation. The first job of
this board might be to consider the conservation component of the
proposed comprehensive land-use and conservation plan for Belize.

4.5.2 Laws and Conventions

The National Parks System Act provides a firm legal basis
for the establishment of parks and reserves. Yet their status as
conservation areas is insecure, because declarations under the
Act are rescindable by simple ministerial fiat. This situation
undermines the confidence needed to make long term plans for
reserves and to attract funding to ‘support reserves. It is
reconmended that legislation be enacted that requires a fully
justified rationale, in terms of optimal land use, for any
dereservation.

The establishment of parks and reserves can require lengthy
consideration. The TFAP missiou recommends that a provisional
protective status be created to apply to land under consideration
for reserve status. This will protect land while plans are made
and will forestall preemptive exploitation of resources, or the
intentional destruction of natural features to ~educe an area's
value as a reserve {as nas happened on occasion in the United
‘States). .

A body of regulations for particular habitats is needed.
The mission supports the Minister of Agriculture's intention to
regulate use of the mangroves. The marine habitats and offshore
islands are all especially fragile, important economically
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(fisheries and tourism), and require protection. To prevent
their degradation, as well as to correct an anomalous
jurisdictional situation, it is recommended that protection and
management of the mangrove resource be identified as a specific
responsibility of the Forest Department and be activated in
coordination with other agencies, e.g. the Fisheries Department
and Tourism, involved in the management or use of coastal
ecosystems. A comprehensive survey of the extent and condition of
the resource should be undertaken, to provide a basis for
management and protection.

It is recommended that the moratorium on commercial trade in
wildlife, declared in 1981 and expiring in 1988, be extended.
The purpose of the moratorium was to allow time for study of
wildlife populations und the pros and cons of a commercial trade.
Some commercial trade in wildlife may benefit Belize, but the
needed studies have not been carried out. Meanwhile, it is
certain that Belize is benefitting economically from the status
quo of wildlife, because the current healthy animal populations
bring tourists. It is best not to interfere with this positive
situation until there is a good understanding of the impact of
commercial trade. The wise course is to extend the moratoriu_

The moratorium has chiefly affected the export trade in
wildlife. Control of internal trade, chiefly of parrots, is
needed. The fairly active internal and external trade in black
coral should be scrutinized ang probably closely regulated. This
species has been eliminated elsewhere in its range.

Concerning the hunting laws, the mission feels that, lacking
sound information, the conservative approach, as with commercial
trade, is the best approach. There are several species not
currently protected in Belize whose survival is known, fronm
experience in other countries, to be very precarious in the face
of heavy hunting pressure. These species should receive at least
partial protection (bag limits, seasons). They are Crested Guan,
Great Curassow, iguana, gibnut, and hickaty.

Laws should be enacted concerning the protection of plants,
amphibians, and freshwater fishes, and an institution to
implement those laws should be designated.

Belize should investigate the advantages of joining the
Convention Concerning the Protection of the World Cultural and
Natural Heritage, the Convention on Wetlands of International
Importance Especially as Water-Fowl Habitat (Ramsar Convention),
the Convention on the Conservation of Migratory Species of Wild
Animals, the Convention on Nature Prctection and Wildlife
Preservation in the Western Hemisphere, UNESCO's Man and the
Biosphere Programme and FAO's Gene Conservation Programme.
Joining these'programmes would require commitments from Belize
but would ‘also qualify Belize for technical and financial
assistance from then.

The southern #Haya Mountains and Belize's barrier reef are
large and valuable enough as natural resources on a global scale
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to qualify &ss a Biosphere Reserve and a World Heritage Site,
respectively. These designations are made by UNESCO and bring
technical and financial assistance, as well as publicity and
tourist income. Such reserves are managed for multiple uses, not
strict habitat preservation alone, and specific reserves are
carefully designed to incorporate and sustain local economies.

Also in the international sphere, 15 wetland sites in Belize
have been identified by Scott and Carbonell (1986) as potentially
eligible for designation as Wetlands of International Importance
under the Convention on the Protection of Wetlands of
International Importance. For this designation Belize would need
to join the Convention.

A further possibility is that Belize join with Mexico and
Guatemala in establishing an international boundary park centred
on the area where Belize, Mexico, and Guatemala all bound each
other., known to some as the Azul Triangle. This is a wvast,
mostly uninhabited region, with many Mayan ruins. On the Belize
side the 160,000 acre (64,752 ha) Rio Bravo Conservation Area
(naneged by the Programme for Belize) has already been dedicated
to conservation and environmentally sound, sustainable
exploitation. )

Regional wildlife treaties, that affect Belize and its
neighbours, will be to Belize's advantage, since its populations
of wildlife are generally in bLetter shape than those of its
neighbours.

4.5.3 Protected Areas

Re%ﬁé}es

Now that some__areas. of special importance have been
designated strict reserves, Jthe fundamental goal of conserving
bivlogical “diversity in all its forms is best accomplished by a
systematic, comprehensive analysis of gaps, i.e. habitats and
organisms not included in the reserve system, as was discussed in
section 3.5.3. Of course, the ideal of strictly reserving an
area of every type of hatitat in Belize will not be attained.
Compromises and trade-offs with other land uses will have %o be
made. But habitat types can be ranked for conservation priority
according to the extent that they contain species not found
elsewhere. ’

Proposals for new reserves should be based on the sound
reasoning of gap analysis based on a thorough inventory and
mapping of habitats and a comprehensive plan. Table 4.2 presents
a list of sites that have already been proposed, with notes on
their status apd valuable features. They are listed in order of
decreasing priority for reservation, as determined at a meeting
in Belmopan in October, 1987, of Government, private, and
expatriate people concerned with conservation in Belize. They
include natural and archaeological sites. Some of these sites
are so clearly important, or threatened, that designation need
not await a comprehensive plan. :
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Table 4.2: Sites Proposed as Cohgdrvation_Reserues

Caracol; important archaeological site, forest, cave systemn;
reserve might be modelled on the Tikal design.

Upper Bladen; little-disturbed, species-rich forest of southern
Belize, much wildlife, remarkable scenery; preliminary
biological survey and plan completed.

Glover's Reef:; good cross-section of marine habitats, colony of
threatened Brown Noddies (terns); detailed management plan
being drawn up.

Blue Hole and Long Cay, Lighthouse Reef; unique areas to be added
to Half Moon Key Natural Monument.

Thousand Foot Falls and Double Waterfall; tourist attraction.

Caves Branch - Pteroglyph - Mt. Cow Cave; cultural sites; should
be included in Blue Hole National Park.

Cockscomb Basin; extend current Cockscomb Besin Wildlife
Sanctuary to include more area of species~-rich southern
forest and jaguar habitat.

Crooked Tree; extend boundaries to include additional habitats in
the current Crooked Tree Wildlife Sanctuary, provide buffer,
and add an archaeological site.

Southern Lagoon; provide sanctuary for the manatee; might be
established on Baboon Sanctuary model.

Raspaculo River Valley; a particularly wild, undisturbed area,
with Scarlet Macaws, caves.

Mussel Creek; connects Crooked Tree and the Community Baboon
Sanctuary; could be managed jointly; bird survey completed.

Northern Lagoon, Turneffe Islands and Northern Cayes. Lighthouse
Reef; breeding areas of the endangered American Crocodile.

Shipstern Lagoon; adjacent to the current Shipstern Wildlife
Sanctuary, manatees and vulnerable rookeries, archaeological
sites.

Sibun River Karst Area; interesting 1landforms, unusual
vegetation, archaeological sites, near Belize City and new
road.

Temash River; fine stand of mangroves.

Lamanai; archaeological site.
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ther sites that have been proposed (Hartshorn et al. 1984 and
ersonal communications) are:

aughing Bird Cay; undisturbed natural vegetation (uncommon on
the cayes).

arrie Bow Cay; scientific reserve, currently used by the
Smithsonian Institution.

orest south of Union Camp and west of Little Quartz Ridge; some
of the "best forest in Belize", unusual plants, perhaps
unique highland avifauna.

ipper Guacamayo River Valley; least disturbed pine forest 1in
Belize, adjacent to Raspaculo Creek area.

jilver Creek Bank; fine stand of pines, near Cockscomb sanctuary.

laldy Beacon; unigque geological features, plants, and
butterflies.

Conservation management on other areas

For conservation goals there is a tendency to think solely
in terms of national parks and wildlife sanctuaries. In fact it
would be impractical and undesirable to put enough land in strict
reserves to contain all Belize's species. Fortunately, other
land uses are compatible with the aim of preserving biological
diversity. For example, successful, sustained-yield management
for timber of the Forest Reserves will maintain suitable habitat
for most forest species.

SJome reserves will be too small by themselves for certain
species. So wise manageaent of surrounding areas not dedicated
to strict preservation is critical. For instance, the Cockscomb
Basin Wildlife Sanctuary (3,640 acres, or 1,473 ha), popularly
known as the "Jaguar Reserve", is probably too small to contain

continuously more than one or two jaguars. But the surrounding
area, a large Forest Reserve, is currently managed as good jaguar
habitat. Areas surrounding ‘reserves and under conservation

management that includes multiple uses are known as "buffer
zones", or: "Areas peripheral to national parks or reserves which
have restrictions placed on their use to give an added layer of
protection to the nature reserve itself and to compensate
viliagers for the loss of access to strict reserve areas."
{Mackinnon 1981) '

Management systems for buffer zones should be developed in
the context of:

the plan for protected area as a whole;

- regional planning and development policies;

traditional land use systems operating in the area; and

- appropriate and sustainable use of land and biological
resources .(0ldfield 1988).

Case studies. and guidelines for buffer zone management are
presented in 0ldfield (1988).

All land uses should be evaluated in terms of their impact
on biological diversity. How will various timber harvesting
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scheres affect forest species? What animals frequent plantations
of tree crcps, such as citrus and cacao? How much coastal
wetland can be converted to shrimp farms before there is a
serious decline in the richness and population viability of
coastal organisms?

As it develops its wildlands conservation programme the
Government should seek support, in the form of advice on
programme planning and management and development of information
systems, from FAO's Gene Conservation Programme which was
developed in collaboration with IUCN.

Much can be done to enhance the mutualism between
conservation and tourism. While improved roads, accommodation
and services throughout the country will help, there isg a
particular need for tourist facilities and services at current
reserves (e.g. Cockscomb and the Baboon Sanctuary). Training of
guides and wardens will improve the experience of visitors to
reserves.

Tourists can help pay for conservation. The mission
endorses the recommendation of the Belize Audubon Society that
reserves become partially self-supporting by charging admission
fees. Fees could be levied according to the ability to pay, i.e.
personal income: less for children and Belizeans, more for adults
and foreigners.

Watershed management

The management of watershed protection areas should be
placed on a more systematic, deliberate basis under which there
would be guidelines indicating what harvesting or other
activities are allowed, where they would be allowed and what
conditions would apply. The programme should be linked with a
system of zonation to be applied with more intensive logging of
associated production forest when the light selection cutting
practised hitherto is phased out.

The Forest Department would benefit fron collaboration with
the authority within’ the Ministry of Energy and Comnunications
that is responsible for water, to monitor at selected points the
quantity and quality of water issuing from Forest Reserves and
the effects both of watershed protection as a whole and of
different forms and intensities of logging.

It is recommended that the Forest Department take the lead
in working with Central Farm and the Extension Service of the
Department of Agriculture to develop and promote the use of
agroforestry systems asg components of settled agricultural
patterns. The application of a few well tried strategies on farm
lands, particularly on slopes, should go a long way towards
:nsuring that needless erosion, siltation and damage to coastal
*Cosystemns are minimized.
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.5.4 Research Needs

Because of its formative stage, and great variety, there is
eed for studies related to many aspects of conservation in
elize. The more important of these are summarized below,
istinguishing between what is needed in order to strengthen
onservation management, and the more basic studies that would
1so be appropriate given the country's rich biological
ndowment. As research of this kind is being carried out by a
ariety of different types of institution, no attempt has been

ade to identify sources of most of the studies. Huch of it, as
n the past, is likely to attract external support.
bt cue

Information for' gessenue, wildlife and watershed management

Gap analysis is central to decisions on land use. It is a
yrocess that is continually refined, but there is an immediate
ieed for a "broad brush" analysis to identify potential areas for
sonservation management and imminently threatened habitats. Such
in analysis was illustrated in section 3.5.4. i

Management policies for reserves depend on knowing what
;pecies inhabit the reserves, on understanding the habitat and
food requirements of important species, and determining what
their natural population fluctuations are. Thus floral and
faunal inventories, periodic censuses, and basic ecological
studies on selected species are needed in the reserves.

Land uses adjacent to reserves should be monitored to
anticipate potential effects on reserve habitats and wildlife
that ranges outside reserves, to determine their impact on
biological diversity and to develop management practices that are
consistent with conservaticn goals. Information about the impact
of forest harvesting, particularly when it is intencive, on the
distribution and ranges of one or two key wildlife species, e.g.
jaguars in Cocksconb Basin, would clarify uncertainties
concerning the extent of buffer zones required for wildlife
sanctuaries in the forest and developing guidelines accordingly.
Ways to enhance the natural history tourist trade need study,
while impact of tourist development and tourist activity on
reserves and other natural areas should be investigated.

For wildlife management purposes information is needed on
the basic biology of important species. = For example, the data
gathered by the New York Zoological Society has helped form
management policy for the jaguar. Basic questions in wildlife
biology concern habitat needs, habitat locations, and population
size and dynamics. it is especially important to learn what
factors regulate population size.

Studies- of the effect of hunting and collecting on species
of potential commercial value are needed before commercial trade
of wildlife is permitted. The animals most sought for meat need
study; these are hickaty, iguana, gibnut, curassow, guan and many
marine species, including sea turtles. Other vulnerable species,
such as jabiru, manatee, and raptorial birds, need study.
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Water quantity and quality monitoring, as a basis for
setting standards and taking corrective measures where necessary,
should be undertaken in one or two key catchments to gauge the
effects of intensive harvesting and of the use of fertilizers,
pesticides and herbicides used in any form of egriculture .within
catchments. The monitoring would be done in collaboration with
the Department o’ Energy and Central Farm,

Basic and applied studies

/); -!L(_&aj fuc

R %€ management, wildlife management, and management for
other land uses depend on, or benefit greatly from, understanding
the structure and function of natural Systens. For example,
discovering the natural causes of fluctuations in commercial fish
populations will help to evaluate the effect of fishing and
devise fisheries policy. Studies should be undertaken on basic
processes suchk as biogeochemical cycles, vegetation dynamics,
animal population dynamics, and seasonal patterns of growth,
reproduction, and resource abundance. Long-term studies (of 10
years or so, depending on the research question) are especially
informative. Ideally, long-term studies would take place in the
major habitat types: coral reef, hangrove, savanna, pine ridge,
and several of the hardwood forest types. This kind of research
must take place in areas secure from disturbance. The larger
reserves are likely locations.

The nmost coanvincing and valuable results come fron
experimental Studies, in which a manipulated habitat or
population 1is compared with an unmanipulated control. The
opportunity for such experiments in basic ecology, forestry, and
agriculture in the large, secure Rio Bravo Conservation Area has
much promise for conservation, resource management and economic
developament in Belize. As one example, mahogany and Santa Maria
are fairly common in the Rio Bravo area; experimental, long-tern
studies on their regeneration could aid the forest industry.

Conservation data centre

The most important tool for conservation decisions is a
system and institution for gathering, cataloguing, and supplying
information on Belize's biological diversity, This 1is the
"conservation data centre", In it are kept such things as maps
of vegetation, land uses, and animal and plant distributions;
aerial imagery; reports on flora and fauna organizad by species
and cross-referenced to locations; copies of laws pertaining to
natural resources. A good deal of information on Belize is
available, but it needs to be assembled and organized for use.
The information is continuously updated and used for purposes
like gap analysis. The accumulated information can help identify
areas of particularly high species richness or areas that contain
species of limited distribution. Such areas have priority as
reserves, The centre can be a starting point for basic
ecological studies. The centre would be clearing-house of data
and interpretations'for other organizations.
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3oth the Belize Centre for Environmental Studies and the
Programme for Belize function as conservaticn data centres.
Eventually this function could be taken over by the trained
personnel of the proposed Orfice of Conservation. Two US
organizations, The Nature Conservancy and Conservation
Interastional, operate conservation data centres in tropical
America. They are sources for more details of managing and using
conservation data centres.
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4.6 INSTITUTIONAL STRENGTHENING

4.6.1 Forest Policy and Legislation

As was pointed out at the beginning of this report, in
section 3.1.1, Belize's existing forest policy contains a sound
well balanced statement of the main thrusts that need- to be
enshrined in a statement of policy. However, it dates from the
1950s and an earlier constitutional setting. It would therefore
seem very appropriate for the Government at this stage to develop
and issue a new statement of forest policy, setting the latter in
the context of the country's present situation and long term
goals.

It will also be dimportant that the Government's next
five-year development plan contain a section on forestry
outlining the major thrust of the development proposals for this
sector of the economy in the short term.

Issues concerning legislation affecting the forest sector
have been discussed at some length at various points in the
report. Over the past 30-40 years, a number of enactments have
been made relating to forests, wildlife, protected areas, Crown
Lands, private forests, land wutilization, land tax, plant
prntection, ancient monuments and antiquities, and development
incentives. There is a need to review and harmonize these for
more effective management of the forest resource base and
conservation of the environment for human well-being. Review or
formulation of regulations to give effect to these laws is
particularly urgent in the case of wildlife and the use and
protection of mangroves.

The forest legislation itself should be thoroughly revised
to make it clearer and more equitable. The legislation should
ir.dicate more exactly the responsibilities of forest land users
and the Forest Department. Both FAO and IICA hold examples of
modern forest lezlslatlon which could be adapted for use in
Belize.

4.6.2 Strengthening the Forest Department

This report has already discussed the responsibilities of
different governmental, and non-governmental, bodies with respect
to the forest sector. Suggestions and recommendations have been
made concerning each of these, and about the collaborative
wechanisms which exist or would be useful. The discussion in
this section focuses on the issue of strengthening the Forest
Department - the principal body of public forest administration
in the country.

The Forest Department has, for many years, been suffering
from a shortage of staff and low level of funding. This has led
to inadequate management and low staff morale. At present, the
Department has five Belizean professionals, three Foresters,
eleven Ferest Rangers, one Conservation Officer and nineteen
Forest Guards in post, out of an establishment of seven
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professional posts, four Foresters, eleven Forest Rangers, two
Conservation Officers and twenty Forest Guards.

It is quite clear that the Forest Department must be
strengthened. As was noted esarlier, its strength is well below
what would normally be required in order to effectively
administer a forest estate of the size and structur. of that in
Belize. Using standards prevailing elsewhere in the tropics, it
can be estimated that Belize would require 12 professional
officers to be able to cope with the proposed forestry
developments to the year 2000. This would normally imply
availability of 50-60 technical staff and some 250-300 Forest

.Guards for good forest administration. However, given the

special conditions in Belize, such as low population density and
limited forest accessibility, it can be assumed that the country
would not need such large numbers of personnel for administration
and control.

Optimum deploymeni 'f resources

Given the government's constraints on increasing staff and
expenditure in the public sector, it is evident that very careful
thought needs toc be given to how best to match available
resources to the task of administering the forest sector. This
needs to include review of how best to allocate scarce skilled
manpower resources within the forestry administratisn, and of the
tasks that need to fall to the public sector within forestry and
forest industries.

To this end, section 3.4.5 of this report considered the
active role of the Forest Department in forest industry

operations. The possible reasens and justifications for these
activities were examined as were the objections and criticisms
against this participation. Although a number of reasons were
stated for these ‘activities there are no clearly defined
objectives or programme. The limited resources of the Department
are spread over a wide.range of activities and effort directed to
operational forest industries weakens the input needed for the
essential forest management role. The TFAP mission considers
that this, together with the understandable criticisms by the
private sector concerning unfajir crmpetition, indicate that the
Forest Department should withdraw from a continuing operational
role in logging and sawmilling by the public sector.

In the case of the woodworking shop, justifications for the
research, development and training roles are much stronger as the

‘woodworking sector is not, as yet, well developed. Furthermore,

}

}

a substantial aid programme supporting the workshop has been
initiated and is continuing. It is considered wise to continue
activity in the workshop project until the prograsme has had
reasonable and ample time to bring about results in creating a
viable woodworking subsector. At that time, it mnmight be
appropriate to dispose of the workshop establishment.

However, it is appreciated that there may be other factors
in favour of Forest Department involvement in forest industry
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operations of which the TFAP mission is unaware. What is
important is that the matter be resolved as soon as possible,
and the objectives and nature of activities to be pursued be
clarified and defined. Should the decision be to maintain
substantial production operations beyond research, demonstration
and training activities, the Forest Department should be
strengthened adequately to provide a full time operations
manager, leaving forestry staff appropriate time to devote to
forest management activities. In the discussion of staff needs
that follows these are not included.

As concerns the optimum deployment of staff with specialized
training, the TFAP mission believes that forest management should
be carried out by the field foresters, the DFOs and the Forest
Rangers. The field staff are not nmost usefully employed on
purely administrative matters; these should be 1left to
administrators. Staff specialists are certainly needed to assist
the field staff but not to undertake the field management for
them.

Appropriate staffing levels

Even if Forest Department responsibilities are focussed more
sharply in these ways, it is clear that more trained staff are
needed at all levels in order to achieve adequate management.
Some measure of what would be entailed can be arrived at by
examining the Department's main areas of responsibility.

In order to bring Forest Reserves under active management,
experience elsewhere in the tropics indicates that the following
standards should be met:

~ graduate forester DFOs are required to plan and execute
uanagement in: those divisions which have large areas of
permanent forest estate. Forest Rangers should administer
the smaller divisions;

- each active long-term forest licence (LTFL) should be
supervised by a Forest Ranger;

~ there should be 1 Forest Guard to check the log intake
into every 3 sawmills and 1 Forest Guard to check the log
production for every 80 miles? (200 km2? ) of permit and
ordinary licence area (and to supervise the silvicultural
crews of the Forest Department).

Using these standards, it is suggested that a suitable
staffing to cover the territorial responsibilities existing in
1987, as shown in Table 4.3, would be as follows:

.
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Sawmill Field

Division DFO Ranger Guard Guard Administration

Northern 0 2 5 by 1 clerk-secretary
Belize 0 1 2 3 1 clerk-secretary
Western 1 2 L 2 1 clerk-secretary
Southern 1 2 2 3 1 clerk-secretary
Toledo 1 2 3 iy 1 clerk-secretary
Research 1 1 0 2 1 data-processing

assistant

This gives Toledo Division the same status and level of staffing
as the Western and Southern Divisions. The Northern Division
would be concerned largely with protection. An increase in the
staffing suggested above would be required if national 1land
unsuitable for agriculture is incorporated into the permanent
forest estate.

The size of the staff dealing with utilization and marketing
will depend on the decision about the extent of the Department's
continuing involvement operationally in these activities.
However, at least one officer responsible for working with forest
industry would be required. The Department will also need a
forest economist/planner.

In order to create a capability to administer the
conservation resources and activities, it is recommended that the
proposed Office of Conservation be located in Belmopan and have
two professional employees; specialists on reserves and wildlife

respectively. Also needed would be district officers analogous
to the District Forest Officers. It is estimated that 3 district
officers would be required initially. Enforcement of the parks

and wildlife laws will require a staff of game wardens; with 6
proposed to begin with.

The Department would continue to be headed by a Chief Forest
Officer and Principal Forest Officer. The headquarters staff
would include the forest economist, and, as departmental
responsibilities expanded (e.g. into extension and public
relations), possibly one other officer.

Thus, the Forest Department can be seen to require at
present the following level of staffing in order to perform the
functions already mandated to it:

Professional
"Headquarters l-5
Forest management & research 4
Conservation management 2
10-11
Technical 16-20

Forest guards/park wardens - L4o-45
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These estimates include the present staff of 3 Foresters, and

supporting staff in forest industry and public relations related
activities.

On the basis of the above, and taking into account the
growth in activities expected over the period, it is estimated
that, over the next 10-12 years, Belize will require 12
professional officers to plan, organize and implement the
developuent plans for forestry, wildlife, protected areas,
environmental conservation as a whole and forest industries, as
well as better control and management of forestry and related
activities on Crown Lands and private lands. It has been
estimated that expansion, and the need to allow for turnover
among staff, could require the training of 45 technical personnel

(Foresters, Forest Rangers and Conservation Officers) and at
least 90 Forest Guards and Park Wardens.
Table U4.3: Territorial Responsibilities in 1987.
Areas in miles® (km?)

Division Forest Reserves Sawmills LTFL Licences Permits
Northern Freshwater Creek 14 4/87 6 9
total areas 114 (296) 114 (296) 167 (433) 157 (408)
Belize (none) 6 none 2 18
total areas 73 (188) 173 (448)
Western  Chiguibul 12 2/87 4 3

Mountain Pine Ridge 4,86

. 6/86

total areas 913 (2364) 112 (291) 96 (249) 25 (66)
Southern  Cockscomb Basin y 484 2 4

Commerce Bight 5/87

Grant's Work ’

Manatee

Mango Creek

Sibun ’

Silk Grass

Sittee River

Swazey-Bladen
total areas 704 (1825) 357 (925) 210 (544) 38 (99)
Toledo Columbia River 10 1/85 5 1

Deep River 1/86

Machaca Creek 1/87

Maya Mountains

total areas

758 (1963)

317 (821) 332 (860) 0.4 (1)

Note: there are 7 small forest permits totalling 2.3 miles? (6
km?) not included on the Forest Department map which is the
source of the areas in this table for 1licences and permits.
There are also 6 forest permits for the salvage of sunken logs,
presumably in Northern and Belize Divisions.
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Decisions need to be taken in advance at the level of the
Ministries of Agriculture, Economic Development, Finance and the
Establishment Department to create the posts needed for the
envisaged expansion of staff to meet the new targets set for
forestry. Appropriate scheduling within the financial
possibilities of the Government and commensurate with its
commitment to the development of forestry is essential,. if the
planned targets are to be met.

4.6.3 Education and Training

This expansion calls for early and sustained action to
develop staff. At least seven professionals in forestry and
conservation shnuld be trained on scholarships abroad as soon as
possible. Facilities in tropical countries such as Liberia,
Nigeria, Tanzania and the Philippines should be considered for
such training along with those in Europe and North America, as
well as Australia and New Zealand. Further training of serving
staff should also be considered to the extent that they can be
spared from their current duties.

An early start to training is particularly important in the
conservation field, as no Belizeans have the training to fill the
main or district office positions of the proposed Office of
Conservation. The reserves specialist should be trained in the
theory of reserve design and the practice of reserve management.
He or she would be charged with guarding against infringements on
reserve land, with monitoring incompatible land uses adjacent to
reserves, and with resolving conflicts between permissible uses
of mnultiple-use reserves. This position would also include
investigating possible new reserves and making recommendations
for their establishment, as well as continuing research on
management of established reserves. The wildlife specialist
would be trained in wildlife management. Responsibilities would
include continuing research on ecology and population dynamics of
wildlife, administration of management practices, and enforcement
of wildlife laws concerning hunting and trade.

For the time being, qualirfied persons will have to be sent
abroad to train for the .adwministrative and research positions.
Commitment by the Government to establishing an Office of
Conservation will attract technical and financial assistance from
foreign and international conservation organizations. It is also
recognized that there is currently no office space, equipment, or
vehicles for this proposed Office of Conservation. This 1is
another financial problemn.

With regard to the training of technicians, there are now
good prospects of providing initial Forest Ranger training at the
Belize Agricultural College (BCA). This College offers a 2-Year
diploma course in agriculture. Candidates must be secondary
school graduates or older students who demonstrate above-average
performance in the BCA Entrance Examination and satisfy the BCA
Acceptance and Scholarship Committee, through an interview, that
they possess the interest and desire to undertake a career in the
agricultural industry. There have generally been more applicants
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for admission than the 36 places available annually.

The College teaches 24 hours of Forestry in the second year
{(Jan.-Mar.) in addition to extensive coverage of the principles
and practices of Watershed Management, Landscape, Horticulture
and other subjects of relevance to Forestry such as Biology,
Chemistry, Mathematics, Surveying, Experimental Design,
Agro-meteorology, Communications and Extension, Civics and
Development Studies, Apiculture, Pastures and Farm Mechanization.

With judicious rearrangement of subjects and introduction of
specific Forestry subject matter, it would not be too difficult
to establish a 2-ycar Diploma Course in Forestry at this College
to meet the Forest Technician requirements of Belize. There
would be sufficient students available to satisfy the small
annual requirements of the Forest Department, by increasing
annual intake of students by 7-8 during the period 1990-1995.

Foliowing a common course in the first year, specialization
in forestry can be provided in the second year. After a minimum
of two years' field experience, promising Rangers can be sent to
forest technician schools abroad for a diploma course that would
qualify them for promotion to Forester. Good courses at this
level are available in Cyprus, Ghana, Malawi, Nigeria and
Tanzania. Tanzania also offers both certificate and diploma
courses in wildlife management and good practical training in
sawnilling and sawdoctoring. Forester training would continue to
be provided abroad through bilateral scholarships.

Other ad hoc arrangements would need to be made for the
training of Forest Guards and Game Wardens. Forest Guards should
continue to be trained on the job, supplemented by short
in-service training courses provided by competent instructors,
who can also train skilled workers for a variety of field
operations, ranging from seed collection and nursery practices
through silvicultural techniques to logging and transportation
including road maintenance.

4.6.4 Extension and Public Relations

Very little has been done in the way of extension since
there has not been a great deal of private forestry practised in
the country. However, the radio and press are used to inform the
general public about major events. In recent years, an
increasing number of citizens have expressed views on forestry
matters which have been taken into account in decision-making at
the Departmental level. The vigorous and growing interest and
participation of local non-governmental organizations in the
debate about the country's natural resource patrimony is one of
the strengths of Belize; and one to build on in pursuing the
suggestionss and proposals set out below.

An extension programme needs to be established, aimed at
farmers, and also to ensure better management and utilization of
both Crown and private forests. Extension to farmers clearly
should be in cooperation with, and through the extension service
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of, the Department of Agriculture.

Sustained efforts need to be made to create public and
political awareness of the role of forests and conservation in
national development, &and of their importance in human welfare.
The present weak position of the Forest Department with regard to
the boundaries of its estate seems to be due, in part, to the
lack of public projection of the role of forests and forestry.
The national forest policy provides for public education through
schools and by radio. The shortage of suitable staff may explain
the current reticence, but more liaison with NGOs and educational
groups inside and outside Belize may help to repair the
deficiency. Internationally, there is a wealth of educational
material which could be distributed and used in Belize with
little or no modification. The Forest Department should enlist
all legal means of support to ensure that the Reserved Forest
estate is indeed permanent. The value of forests and forestry
should be conveyed vigcrously to the Belizean people of all ages.

Strategies for heightening awareness may vary from the use
of power, such as legislation and law enforcement, to
non-directive counselling and education. Comprehensive
programnes aimed at long-term, pervasive changes are required to
achieve the changes in behaviour that are necessary for the
cinservation and appropriate use of forests. They will involve,
for example, changes in forest legislation, the planning of
actions to decl with forestry problems and of communication to
inform, educate and persuade those concerned. -The strategies
employed should be based on the involvement and participation of
rural populations in matters concerning forestry or the
environ@ent, and _the fact that such populations should be
guaranteed rights with. respect to the forests.

Political awareness of the importance of forestry and
conservation 1is a prerequisite for the introduction of
appropriate institutional measures, such as the updating of
forest policies and legislation, the re-ordering of priorities in
government planning to favour forestry and conservation, and
changes in administrative structures necessary for applying new
forestry conservation concepts.

The need for certein actions makes involvement of the mass
media crucial with respect to the mobilization of public and

political support. For the long-term purposes of moral and
financial support of efforts to conserve and use forests
properly, the national education system must become fully
conpmritted and actively engaged. For this purpose, special

courses and educational materials on forestry and conservation
for school teachers must be provided, and visits by forestry
staff to schools organized on a regular basis, not only to
popularise forestry and conservation but also to encourage
teenagers to opt for forestry as a career.

School curricula in environmental education can be expanded
and improved considerably, at primary, secondary and technical
school levels. Teachers likewise need training in environmental
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principles. Less formally, the Government can participate in
environmental education through the Government Information
Service, which reaches many Belizeans. The programme of non-

formal education which the Government has proposed through the
Belize Institute for Community Enterprise, Training and
Development could also provide a channel for informing and
engaging community 1leaders in environmental issues. Both
Government and NG(Os can use assistance from international
conservation organizations which develop and disseminate
educational materials. Coordinetvion and specialization of effort
among groups may improve overall efficiency.

Associative and voluntary organizations, including women's
organizations, can also be mobilized to serve forestry interests
in ways similar to those of schools. The high literacy rate in
the country, and the small size of the population, should
facilitate such mobilization and mounting of forestry and

conservation campaigns aimed, in particular, at rural communities
and adults.
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4.7 SUMMARY OF RECOMMENDATIONS

The different proposals and recommendations which have been
developed and put forward in the preceding sections of the
Tropical Forestry Action Plan report are brought together 1in
summary form below; and are presented to show a suggested
sequence in which they would need to be implemented during the
Plan period.

Actions which it is recommended should be initiated as a
matter of urgency are principally those needed in order to
proceed with the substantive interventions. They include the
policy decisions required ( e.g. to set up the Office of
Conservation); short course training in key areas such as land
use planning and conservation; assembly or analysis of selected
data, such as that needed in order to plan forest management and
forest industry changes and to revise forest charges; and
preparation. for the recruitment and training programme to build
up the Forest Department.

Most of the recommendations fall into the category of
actions which should be initiated as soon as such preparatory
measures are in place. Some are concerned with further
strengthening the basis for change through studies, preparation
of plans and legislation and setting up of additional
institutional mechanisms - such as the proposed Land Allocation
Committee. Others are designed to put in place the related
changes; such as the rationalization of land use, improvements in
forest management, and the monitoring and assembly of more
accurate information about various aspects of forest sector
activity.

The main focus of most of what is proposed is on first
strengthening and improving the management and performance of the
large part of the country's forest estate which is in the public
sector. This 1is 1likely to be a necessary prerequisite to
introducing better management of forests on private lands.
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RECGHYEVBATIONS

LRENT
R\ A

- s3ort courses on land use for
staff of the Forestry, Agricul-
ture and Lands Departments;
- complete [RS/ODNRI surveys in
rest of Balize; )

- temporary moratorium on
changes in forest estate
boundarizs;

CONSERVATION/PROTECTION

- establish Office of Conser-
vation and Advisory Board;

- short courses and start long
tern tralaing in conservation;

- extend moratorium on commer-
cial trade in wildlife;

- mangrove Inventory;

FOREST MAVAGEMENT

- revork forest resource
inventory, grovth and harvesting
data for fong and short tern
land use, forest and industry
planning; :

- short courses in forest
Danagensnt,

500

- establish Lazd Allocation
Comnittee; .

- fornulate Land Use policy,
guidelines and plan;

- rationalization of land use;

- review and revise Land Use
legislation;

- develop and promote appro-
priate agroforestry systems;

- establish Consarvation policy;

- inventory of ecosystems and
wildlife Ycompile results in
Conservation Data Centre);

- gap analysis to define
critical areas;

- develop comprehensive plan for
vildland and wildlife “manage-
ment; . )

- promote basic and applied

Tesearch on wildlife and

ecosystens; )

- monitor water quality;

- monitor effects of logging;

- establish criteria ~for
definition of protection;

- support and improve education
1n conservation;

- improve monitoring to provide
better estimates of forest
dynamics;

- mprove estimates of values of
forest products and services;

- rationalize intensity, scales
and techniques of manegement;

- revise terms for concession
agreenents, Lo

- Update forest legislation and
regulations and harmonise with
other legislation;

- improve monitoring of produc-
tion from national and private
lands;

BEYOND

- continues;

- continues;

- continues;
- continues;

- continues;

- continues;
. agpllcathp of forest manage-
meat to national lands suitable
for forestrg; .
- promote Detter practices on
private land;

- continues;



FOREST INDUSTAY

- collect zad improve mill

1ngut-outpu§ data; =
evelop Timder issociation;

- help "producers and HEIFE

promofz products of secendary

species; X

- clarify role of Forest

Departmert in industrial

production;

ECONOMIC POLICY MEASGRES

- undertaks in-depth appraisal
of royalties, other forest
charges, control prices on
lunber, and import and expori
taxes;

INSTITUTIONAL STRENGTHENING

- restatenent of natjonal forest
policy and development of
strategies for its fuller
implementation;

1909-93 developaent plan;

- pfan necessary Inlrastructure
developaent; .
- plan’ Forest Department staff
developaent; )

- identify candidates _and
funding for trainieg of profess-
fonals; .

- negotiate expanded future
Forest Departeent establishuent;

- graff forestry section of the

1k

‘

. grovide .extension to help
industry improve woods oper-
atlons_{logglng plans, etc.);

- provide extension to help the
nilling industry &1mprove
pfodfctlon and maintenance,
etc.);

- explore Qqurtunities for
import substitution;

- tevise policies, strategies
and pricing/charge structures to
encourage greater return from
high quality woods, fuller use
of secondary species in domestic
narkets, ~increased .F“Qllc
revenue, import stdstitution,
and greater expenditures on
forestry;

- execute prograzme of_traininﬁ
at professional, technical an
vocational levels; )
-develop necessary infra-
structure;

- strengthen forest research
activities; .

- develop public and political
awareness;

- continues;

- continues;

- continues;
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5.0 EXTE2NAL ASSISTANCE

In the present section a series of proposals are assembled,
which indicatz possible inputs from the dono~ community which
could facilitate the preparation and implementation of the
ceasures which have been recommended in this report for Belize's
Tropical Forestry Action Plan. These have been prepared by the
TFAP mission, in an attempt to identify those forms of assistance
vhich would most usefully complement, strengthen and add to the
country's existing resources in the forest sector. Care has been
taken, therefore, to try and tailor the proposals to what can be
accommodated by the Forest Department and other government
departments concerned with the forest sector. Each proposal
therefore identifies what inputs by the government would be
required in order to implement it.

Given the acute shortage of trained staff for forestry,
forest industries and wildlife and protected area wmanagement, the
kighest priority for external assistance would appear to be to
provide education and training to fill expanded professional and
technical cadres in the Forest Department; both abroad, and by
supporting existing facilities and developing new training

programmes in Belize. Pending the arrival of graduates and
" diplomates from this phase of training, external assistance could
also contribute to needed specialized training of selected
existing staff.

A coaplementary area of high priority would be to provide
short term expert assistance to help build up a stronger
information base, to carry out analyses needed for policy and
planning decisions, and to start the process of putting improved
nmanagement systems in place, during this period when progress is
unavoidably restricted by shortage of trained and experienced
.Belizean personnel. In some instances this can best be achieved
by consultant assignments (e.g. to review forest legislation, or
forest charges), in others by carrying out particular studies
(e.g. the mangrove inventory), and in others by seconding
expatriate staff to Belize for longer periods (e.g. as forestry
instructors at the College of Agriculture).

A third area is that of funding infrastructure and equipment
expansion and upgrading. An expanded Forest Department, and the
new Office of Conservation, will require office space, housing,
etc. Additional investment may be needed in roads in some of the
reserved forest areas. However, for such aid to be effective, a
different approach to maintaining it by making provision for its
replacement as the need for this arises is clearly needed.

Substant*al amounts of capital equipment such as tractors,
trucks, land rovers, fire fighting equipment, sawmill and wood
working equipment, as well as buildings, have been supplied by
aid projects in the past, or have been purchased or built. In
some cases there seems to be no systematic financial accounting
for these items after their original procurement. In other
cases, notably the sawmill operations in the Mountain Pine Ridge
Forest Reserve, there is a sound approach'of estimating periodic
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depreciation of capital itewms and of charging this depreciation
as a cost of operation. This is, in turn, reflected in the value
of goods or sevices produced. However, in no case was there
found to be any established capital replacement fund, even as a
book account., Thus, for example, sawnwood, produced by and used
for, the government of Belize is directly subsidized by the
depletion of equipment. In very few cases has the capital
equipment been replaced, although there are some instances where
this has been done through public accounts or by new aid
projects.

The project proposals are primarily directed towards
bilateral and multilateral sources of assistance. However, nmuch
of the work in the conservation area in Belize has been funded
from non-governmental sources; and has been implemented with the
assistance of expertise provided by overseas non-governmental
organizations. A significant part of the additional aid proposed
could 21so be secured in this way.

The proposals are shown in summary immediately below; with
an outline of each provided on the pages that follow:



POSSIBLE EXTERNAL ASSISTANCE

ACTIVITY

Establish land Use
Comaittee

Mangrove izventory

Agroforestry
Water quality monitoring

Conservaticn training

Establish Conservation Data
Centre

Forast marzzement

Mill data tollection

Industry extension

Develop Timer Association

Secondary svecies promotion

Revise fiszal policies

Revise forsst and related
legiclatica

Forest D ;a:iment staff develop-
ment, 1965-9

Public edzzation in forestry and
conservatia -
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6.0. BELIZE INPUT

Part tize of Lands, Agriculture
and Forestry staff

Forestry/Fishery oificers, fmn
Inventory crew, 3 times Zn

Forestry officer (rasearch)
Forestry officer (rzsearch)

Reserves officer, %n

kildlife officer, ¥n

aDmnmtoﬁma; 12n each
game wardens, Jm zach

Conservation officsz, 170

J Forest officers, 5alf time for
on ear';

Fiel  crev, 12

2 study tours, Zm exch

Forester, 3a

Forest officer/foresger (utili-
zation), part time Jon

Chief Forest Officer;
Forest officer (utilization);
BEIPT

Forest officer (utilization), Im

Chief Torest Officer; .

Forest Officer (plzaning);
Ministry of Econonic Deveopment
Ministry of Financz

Chief Forest Officer;
Attorney General's Office

I Forest officers, & gears each;
0 Foresters, 17m zzch;
i_lnstructorg, n z3ch;
5 rangers (in couatryj

Forest Department staff;
Ministry of Education

DONOR INPOT

US5230,000; 13m consultant
services
U55250,000; 22 ©

USS30,000; Jmn  5M
1$$100,000; Jm €~
0S8410,000 ¢

U5$400,000; 12m (-~

75$185,000; 12z2

05537,000; 3am
15$510,000; 42m (3 consultents)

75120,000; 6o

15560,000; Jan ™
15590,000; bmn

USS150,000; 12m g

USSZ,§00,200; (2 instructors
each for 4 years)

055230,000; 18am (2 consulteats)
c



1)
Development :i infrestructure Public ¥:rks D=3t 053,000,000
TFA? Aéviser Chief Ferzst 0ficer 183350,000; 3bea
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PROJECT PROPOSAL: AGROFORESTRY

Objectivea:

To introduce, adapt and develop zgroforestry systems for
application in Belize.

Justification

The benefits would be of three principal foras. Firstly, fara
income from the land concerned would be enhanced by yielids from
the tree components of agroforestry cropping. Secondly, the
beneficial influences of these conponents would maintain and
enhance soil fertility and reduce erosion, and thus tend to
stabilize milpa and slash and burn farming systems and the land
needs of the farwmers using then. Thirdly, a local source of
poles and fuelwood would bhe creu:ted in areas such as some in
northern Belize which have been denuded of trees.

Inputs by GOB

Counterpart staff: One Forest officer (research) and one
Agricultural Research (Rates extension) Officer for three months
each per annum from 1990 to 1994,

Cffice space.

Land on farms of the types concerned, for trials and-
demonstration.

Moderate labour inputs as and when required.

Inputs by Donor

Three months of the time of an agroforestry specialist: US$50,000
Timing

Begin S5-year initial project phase in 1990.
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PROJECT PROPOSAL: WATER QUALITY MONITORING.

Objectives:

Firstly, to monitor the quality of water issuing from areas

representing (a) totally protected catchments and (b)
catchmeats subject to alternative intensities of forest
harvesting ("normal", i.e. selective, and "intensive").

Secondly, to formulate standards and guidelines to ensure
maintenance of the quality and of the patterns of flow of water
from forest production areas.

Justification

The forested uplands of Belize are important sources of water for
downstream communities as well as existing and future rural and
industrial developments (including hydro-electric power
generation) particularly, though not exclusively, in the eastern
central and southern lowlands. It is necessary to ensure that
management and harvesting practices in the upland forests do not
threaten the physical and chemical quality, or the comparative
regularity and unifornity of the patterns of flow ¢to these
waters. 0f particular importance would be minimization of the
effects of management and harvesting practices on flooding and
siltation.

Inputs by GOB

| Councerpart staff: one Forest officer (research) for three months
each year from 1990 to 1994.
Office space.

Inputs by Donor

) Three months of +the time of a water resources\hydrology
specialist, vehicle and structures. Uss 100,000

) Timing
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PROJECT PROPOSAL: ESTABLISHMENT OF A LAND USE COMMITTEE AND
SUPPORATING TASK FORCE

Objectives:

To establicsh an inter-departmental Land Use Committee
representing the Departments of Forestry, Agriculture and Lands,
and a supporting Task Force comprising a professional officer
from each of these agencies:
(i) to formulate a national 1land use policy and plan for
approval by the Government;
(ii) to review the existing pattern of land use allocation
as well as existing legislation particular thereto, and
propose modifications that may be deemed to be desirable,
for consideration by the Government;
(iii) to conduct similar reviews on a regular basis (say
annually);
{iv) to analyse and make recommendations on proposals for
changes to land use allocations that may be made from time
to time;
{(v) to develop a computerized land use information system.

Justification

There is no consistent basis or procedure for analysis of
alternative options for the allocation and use of land or of
transfers of land between use categories that are proposed from
time to time,. This results in a tendency for proposals for
transfers of land between categories to be dealt with in an
arbitrary, ad hoc manner rather than on the basis of objective
scientific economic analysis of alternative uses. Also, as a
result of the dynamic nature of land use in some instances,
periodic review of specific allocations is desirable to ensure
that they are in the best long term interests of the country.

Inputs by GOB

Staff: Part of the time of one professional officer from each
department concerned + 2 months iy 1990; 2 months annually for 4
years thereafter. These officers will have received training
through short courses on land use analysis and planning. One
secretary for the same period. Office space in Belmopan for the
foregoing and for the expatriate specialist (see below). Field
travel expenses for the above professional staff for, say, one
month in each year.

Inputs by Donor

Technical Assistance: 2 months in 1989, U4 months in 1990, 2
months/year for U years thereafter, ie 14 man-months; vehicle and
miscellaneous equipment and supplies. USs 230,000

Timing/duration

As indicated above
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PROJECT PROPOSAL: MANGROVE INVENTORY

Objective:

To assess the location, nature, extent, condition, degree of
cutting and other depletion and disturbance, and to estimate the
content, in terms of stems and volume per hectare, of the coastal
and off-shore mangrove resource. The precise extent of the
resource is not known.

Justification

The resource provides essential habitat for important elements of
marine fisheries resources, affords protection to considerable
length of coast-line on both the mainland and off-shore cayes.
It is potentially a scurce of modest quantities of pPoles and
fuelwocod. It is being depleted in some areas by building
developments. Some cutting takes place. It is at present
virtually unmanaged and unprotected. The inventory would provide
a basis for planning and implementing these much needed
activities.

Inputs by GOB

Counterpart staff: One forester or fisheries officer for 50X of
the time occupied by field work (say 6 months); one ranger and
two boatmen full time; office space for six months.

Inputs by donor

12 man-months of expert assistance; locally employed assistants;
rental of boats; equipment and supplies. Uss 250,000

Timing

Begin in 1989; complete in 1990.
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PROJECT PROPOSAL: TRAINING OF STAFF FOR THE OFFICE OF
CONSERVATION

Cbjective:

To provide trained staff for the newly created Office of
Conservation.

Justification

The Office of Conservation would legitimize and publicize the
concept of conservation in Belize, as well as bring the energy of
full-time, trained personnel to bear on conservation issues.
The Office's responsibilities would include: management of
reserves and wildlife, enforcement of parks and wildlife laws,
research on the environment, and maintenance of a conservation
data centre. At present no Belizeans have the training to fill
the main or district office positions of the proposed Office of
Conservation, or to act as game wardens.

Activities

The reserves specialist would be trained in the theory of reserve
design and the practice of reserve management., He or she would
be charged with guarding against infringements on reserve land,
with monitoring incompatible land uses adjacent to reserves, and
with resolving conflicts between permissible uses of multiple-use
reserves. This position would also include investigating
possible new reserves and making recommendations for their
establishment, as well as continuing research on management of
established reserves.

The wildlife specialist would be trained in wildlife management.
Responsibilities would include overseeing research on ecology and
population dynamics of wildlife, administration of management
practices, and enforcement of wildlife laws concerning hunting
and trade. Because a major problem in wildlife management is
lack of enforcement of wildlife laws, it will be important to

maintain a trained corps cf game wardens attached to the Office
of Conservation.

Qualified persons will have to be sent abroad to train for the
administrative and research positions. Game wardens could be
trained by a visiting instructor.

Inputs by GOB

The Government of Belize would undertake to provide personnel to
be trained.

Inputs by Donotr

Fellowship funds for training 5 officers abroad: and provision of
an instructor to train game wardens for 3 months in Beli:ze.
Uss 410,000
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Duration

Three years ZSor overseas training; three months for in-country
training.
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PROJECT PROPOSAL: CONSERVATION DATA CENTRE

ObLjective:

To assist in setting up an institutional base for collation of
environnental data.

Justification

The most important tool for conservation decisions is a syscem
and institution for gathering, cataloguing, and supplying
information on Belize's biological diversity. This is the
"conservation data centre"”. In it are kept such things as maps
of vegetation, land uses, and animal and plant distributions;
aerial imagery; reports on flora and fauna organized by species
and cross-referenced to locations;: copies of laws pertaining to
natural resources. A good deal of information on Belize is
available, but it needs to be assembled and organized for use.
The information is continuously updated and used for purposes
like gap analysis. The accumulated information can help identify
areas of particularly high species richness or areas that contain

species of 1limited distribution. Such areas have priority as
reserves. The centre can be a starting point for basic
ecological studies. The centre would be clearing-house of data
and interpretations for other organizations. Methods of

establishing and operating a conservation data centre could be
based. on practices devised by the Nature Conservancy in the US or
by Conservation International (Us).

'4Inputs bv GOB

An officer from the Office of Conservation; office space.

Inputs by Donor

A consultant for 12 months, plus 3 following visits of one month
each; 2 vehicles; remote sensing imagery; supplies. UsSs 400,000
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PROGJECT PROPOSAL: TECHNIQUES OF FOREST LAND MANAGEMENT

Objective:

To assist the Forest Department to adapt techniques from other
tropical areas for improved forest land management.

Justification

The analysis for the TFAP report shows that there have been najor
conceptual errors underlying some past and most present field

management operations. They have persisted in part because
Belize has not maintained contact with developments in other
tronical areas, notably Suriname and Malaysia. Collection,

handling and use of numerical data has been insufficient and
records are inadequate to quantify or explain the present state
of the forests after logging and damage by hurricane and fire.
The staff lack confidence in changing the management systems
without exteranal support.

Activities

Three activities are proposed: the preparation of a manual of
techniques for forest land management in Belize, the
establishaent of a demonstration area in natural pine forest in
the uplands and the establishment of &z demonstration area in the
broadleaved lowland forest. Components will include:

- a review of current Forest Department plans for annual
operations, draft working plans, standing orders and similar
instructional material in order to help understand the bases for
the present procedures and practices. This review would include
a search for the arguments presented at the time of introduction
of the current practices.

- expansion of the libraries of the Forest Department and the
3elize College of Agriculture to cover tropical forest ecology,
silviculture, management and protection. Obtain by purchase or
exchange the major texts or journals on which modern forest
-nanagement is based.

- selection of demonstration areas in upland pine and lowland
oroadleaved forest, about 10 logging blocks in each case.

- lay out of compartments and stock mapping, making use of any
previous inventory and growth data, maps and aerial photography.
Diagnostic sampling in broadleaved forest.

- lay out of logging blocks, roads and skid trails;: building
of access to FAO-recommended standards.

- marking-of trees to be reserved for seed in stands ready for
final felling; marking of final crop trees in juvenile stands to
be thinned or released; pre-exploitation inventory of logging
blocks.
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- demonstration of various post-logging management and
s5ilvicultural techniques in broadleaved forest, such as block
closing inspections, checks on reserved trees, regeneration
sampling, freeing of seedlings and saplings, climber cutting,
repair of drainage, poison-girdling.

- installation and measurement of yield plots in forest
recovering from logging operations and hurricane damage.

- In all cases the demonstration would be supported by a draft
chapter for a forest land management manual, with fully worked
examples and illustrations. The teaching would include, where
appropriate, training in the handling of the numerical data and
its integration into a forest land management data bank, and
selective retrieval and use of data from the same bank.

- two study tours, each of two uonths. One tour for a
territorial District Forest Officer on the management of natural
pine, uneven and even aged, in the southern United States. One
tour for a territorial District Forest Oifficer on the management
of lowland tropical moist forest in Surinam and East Malaysia.

Inputs by GOB

Two District Forest Officers, each half-time for 3 months:one
full-time field crew for 1 year (1 Ranger, 2 Forest Guards and 8
labourers); salaries and subsistence in the field; office
accommodation, clerical support, mapping and reproduction of
maps.

Inputs by Donor

One specialist in the management of tropical forest lands for 12
months; l-wheel-drive vehicle. Uss 185,000

Duration

12 months.
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PROJECT PROPOSAL: COLLECT AND IMPROVE MILL OUTPUT DATA

Objective:

To organize existing data collection and develop a system of
monitoring input {the log volume, species, quality, source
location, dimensions, cost, harvesting method), and output of
lumber or other products (by species, dimension, quality, cost,
market destination and price).

Justification

The development of a better flow of statistics of the input and
output of mills will enable the Forest Department to do a better
job of monitoring the volumes, species, and source of logs going
into the production stream and the product coming out of it. The
waste factor, amount of secondary species used and actual volume

of lumber produced will be awvailable - this key data is not
available from the present collection system. At present,
sawnwood statistics are not based on actual sawnwood production
records - they are derived from Forestry Department records of

log input and converted at a recovery factor of box.

These statistics will help the Forestry Department manage the
forest resource better and plan future policy. It will provide
necessary information for the proposed sawmill extension expert
to start his analysis and upgrading of Belize's 46 sawmills.

Input by GOB

One Forester for 3 months to assist expatriate expert; office
space; and field travel expense for the Forest Department
forester.

Input by Donor

Expert for 3 months; vehicle lease; equipment and supplies.
uss 35,000

Timing/duration

Three months as early as possible; the project should be
completed before the rainy season starts in June.
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PROJECT PROPOSAL: UPGRADE HARVESTING OPERATIONS.

Objective:

To provide an extension forester, experienced in forest and woods
(logging) operations, to upgrade the planning and harvesting
operations of approximately 40 individuals and companies cutting
on Government and private forest land. To study possibilities of
extending the logging season through better roads and planning.

Justification

The country will benefit through better planning and orderly
cutting patterns of the nation's forests. At the present time,
on any concession, the area cut over and volume removed and size
of residual stands are unknown. Upgrading the planning by taking
into account the basics of topography, forest type, volume, soil
and ground conditions, watersheds and stream courses will lead to
better utilization of the resource and extension of the logging
and sawmilling season. At present there is no information at the
concession level about individual species occurrence.

Input by GOB
One Forest Officer for 18 months (2 logging seasons) to be
trained in extension work; office space; field travel expenses
for the Forest Officer for 18 months.

Input by Donor

Expert in woods operations for 18 nonths; vehicle; expenses and
supplies. Uss 210,000

Timing/duration

18 months, to begin after the proposed collection of mill
input/output data has started to operate; preferably in late 1989
or early 1990, in order to be functioning by the beginning of the
logging season.
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PROJECT PROPCSAL: UPGRADE SAWMILL OPERATIONS

Objectivas:

To provide a sawmill extension expert to help 46 sawmills improve
their operations. To work with the sawmillers on better
operating procedures on log preparation, sawing, saw filing, care
and maintenance of saws; headrig edger, trimmer operation, drying
and general processing of the lumber; power plant operation; miil
location planning in relation to resource and transportation
system; land waste removal.

Justification

The country will benefit by better utilization of the resource
{less waste) more and higher quality production for domestic and

dollar earning export market; better use of invested capital and
nore jobs.

Inputs by GO3

One Forest Department officer {preferably the same one who worked
with the extension forester on planning and harvrsting) for 12
months; office space; field travel expenses for lorestry Officer
for 12 months.

Inputs by Donor

Extension sawmill expert, 12 months; vehicle; expenses and
supplies. Uss 150,000

Timing

Should overlap with the project on upgrading harvesting
operations. ,
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PROJECT PROPOSAL: EQUIPMENT AND MAINTENANCE UPGRADE

Objective:

To provide an extension wmillwrighet to upgrade the maintenance
systens, and to train personnel in the maintenance of sawmill and
harvesting equipment.

Justification

The country will benefit through better performance, less neced
for inported spare parts, better utilization of the resource
through reduced waste and increased skills of maintenance
personnel. Upgraded maintenance standards should improve
production and quality of lumber and other products.

Inputs by GOB

One Forest Department wmaster mechanic or equipment maintenance
supervisor for 12 menths; office space; field travel expenses for
12 months.

Inputs by Donor

Txpatriate millwright for 12 months; vehicle; vehicle operation
2xpenses and supplies. UsSs 150,000

Tiaming

There should be a two month overlap with the sawmill extension
expert.
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PROJECT PROPOSAL: FORMATION OF TIMBER ASSOCIATION

Objective:

To develop a functioning Timber Association, including secondary
wood processing such as furniture.

Justification

The country would benefit from a strong association that would
improve quality of production and increase export opportunities.
Industry would have a common voice in the GOB policy and planning
process. The Association would act on behalf of the industry in
discussions and negotiations with the Forest Department and other
GOB Departments, and conservation and environmental groups,
concerning such issues as delineating cutting areas to
accommodate conservation arees, lumber price ceiling, royalty
rates, minimunm cutting diameters, etc. It could 1lobby the
shipping lines for better rates and service; work with BEIPU to
develop export markets, and work with equipment suppliers and
other organizations for personnel training. It would work with
members to set domestic lumber grades.

Inputs by GOB

| The Chief Forest Officer, and a BEIPU Officer to accompany the
expert in visits to loggers, sawmills and secondary industries.

) Inputs by Donor
A senior executive from a Timber Association which has faced

problems similar to Belize, for six months; travel expenses;
vehicle lease and operation. Uss 120,000
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PROJECT PR0PQOSAL: SECONDARY SPECIES PROMOTION

Objective:

To develop a programme for secondary species promotion with the
Forest Department and BEIPU.

&

Justification

Developmeat of export markets for secondary species and thus more
foreign exchange inconme. Better utilization of the forests,
increaseé employment and prcduction (better utilization of
existing nill capacity).

Inputs by GOB

One Forest Officer (utilization); BEIPU officer; field travel
expenses for two months.

Inputs by Donor

The services of an importer of secondary hardwoods-into the North
American =narkets, for two cne month assignments at a half-yearly
interval; travel expenses; vehicle lease and operation.

UsSsS 60,000

Timing

Should not overlap with the Timber Association project.
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PROJECT PEOPQOSiL: APPRAISAL OF FISCAL POLICIES OF MAJOR
IMPORTANCE IN FOREST SECTOR

Objectives:

(1) Appraise in-depth the major fiscal policies affecting
operation of the forest sector, in particular royalty rates for
timber removed from both public and private lands, other charges
nade for use of the forest, other aspects of the fee system for
concessions and sale of public timber, control prices for
domestic sale of lumber, as well as export and import tariffs.

(2) Revise existing fiscal policies with the aim of improving
public revenue. but even more, of promoting a healthy development
of the forest industry sector.

Justification

Creation of a fiscal structure designed to (1) bring a more
reasonable shsre of product value to public revernue; (2) make
fuller use of the wood produced by the forest (3) prcmote greater
export returns from the more valvable species: and (4} encourage
substitution of lower valued species for mahogany and other high
valued woods in domestic utility uses.

Activities

Study (1) the existing levels of royalties in relation to product
prices (particularly domestic contrcl prices of lumber) and costs
of logging and milling, with a view to determining an appropriate
portion of the ultimate product return to be allocated to value
of standing timber being cut /'stumpage price); {2) the impact of
present pricing (both royalties and control prices) on relative
demand for different species, especially mahogany versus the
so-called secondary épecies; (3) the undesirable economic effects
of the simple method of the state charging a flat unit volume fee
for timber of a particular species, regardless of location of the
area being operated or of the intensity of management being
. practised.

Exumine the effects of control prices cn levels of consumption
and especially on the balance between various species being used.

Assess the impact of import and export tariffs on the foresc
sector.

Reccmmend and assist in the development of an improved system of
forest charges and other fiscal devices.

Inputs by GOB

Three months of time of Chief Forest Officer; 3 months of time of
forest economist/plannecv; 1 month each for officers of
Departments of Finance and Economic Development.
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Invuts byv Dcnor

~

Six months o7 expatriate expert time, use of vehicle for 4
months, pertial use of computer system for 6 wonths. UsSs 90,000
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PROJECT PROPOSAL: STAFF DEVELOPMENT

Objectiva:

To streaxgthen the Forest Departaent's capacity for forest land
panagemant.

Justificztion

‘orestry development is hampered by a shortage of staff at all

levels. At present there are only 5 professional officers and 2
trained Foresters in the country. There are no Forest Rangers or
Forest Guards with formal training in the Department. It 1is

therefore necessary to estnblish crash programmes of training for
professional and other levels of staff.

Activities

- Training of 7 professional officers and 10 Foresters
through scholarships abroad.

- Setting up of a crash course training at the Belize
Co.lege of Agriculture to train 45 Forest Rangers.

- Conduct of short in-service training course within
the Forest Department.

- Training of instructors. »

- Setting-up of a forestry library at the Belize
College of Agriculture.

- Supply of teaching and training meterial, equipment
and vehicles.

Inputs by GOB
The governuent would make available the personnel to be trained;
counterpart staff and facilities at the Belize College of

Agricultur-~.

Inputs by Donor

“Fellowship for training overseas as outlined above; 2 instructors
for the College of Agriculture, each for 4 years; vehicles;
library., teachiag and training materizls/equipment. USS 2,500,000

| Diration

6 years
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PROJECT PROPOSAL: REVIEW OF FURESTRY AND RELATED LEGISLATION

Objective:

To update forest legislation and concession agreements and
harmonize them with related legislation.

Justification

Certain deficiencies have been observed in legislation relating
to Forest Reserves, wildlife, national rarks, national lands,
private forests, land utiliration and lanc tax. These are
concerned with the responsivilities of the Minister and the
Chief Forest Ufficer under the Forest Ordinance and Forest Rules;
lack of regulations under the Wildlife Act; overlapping
responsibilities for mangroves; lack of precision on nutual
responsibilities of the licensee and the Forest Department in
concession agreements.

Activities

- Critical review of current legislation and all types
of forest concession agreeuents.

- Analysis of relevant legislation and public
utilization contracts in tropical forests.

- Drafting of model agreements for each type of licence
and permit.

- Provision of a framework for the reformulation of
forest and associated legislation, with a view to their
rore harmonious application and more equitable
distribution of responsibilities.

Inputs bv GOB

Time of the Chief Forest Officer, Principal Forest Officer and
staff of the Attorney General's Office.

Inputs by Donor

Expert in forest legislation for 12 months. UsSs 150,000

Duration

12 months
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PROJECT PROPOSAL: PUBLIC EDUCATION IN FORESTRY AND CONSERVATION

Objectives:

To increase public awareness of and involvement in conservation
and forestry mattercrs.

Justification

Public understanding of and support for the role of forests and
conservation is an essential prerequisite to mzny of the actions
needed in pursuit of sound development of the forest sector.
Poljtical decisions - :or example to enforce protection of the
forest estate - need public support. Many rersons are directly
engaged 1in activities, such as agriculture, which would directly
benefit from better knowledge of the role of trees.

Activities

Preparation of curricula, courses anua teaching and reference
materials: holding of workshops; and coordination of efforts
cmor.g the several government and non-government organizations

invelved in environmental education.

Inputs by GOB

Part time services of staff in the Ministry of Education and the
) Forest Department; office space.

Inputs by donor

) Two consultants, in public education and environmental education,
for a total of 18 man months; vehicle leasing and operation;
' equipment and supplies Uss 230,000
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PROJECT PROPOSAL: DEVELOPMENT OF INFRASTRUCTURE

Objectives:

To support necessary expansion of the iafrastructure of buildings
and roads needed for management of tha forest estate.

Justification

The TFAP has identified the need to deploy larger numbers of
Forest Department personnel through the forest .ireas, and to add
a new unit to be responsible for conservation. This project will
provide the funding for the additional buildings needed. It will
also provide funding for additional road construction in the
reserved forest areas.

The size of the project will depend on the magnitude of the
expansion decided on by government. For illustrative purposes,
the funding input identified below is based on the following
assumed construction programme:

- headquarters building (USS 200,000}

- 2 DFO quarters (US$ 35,000 each)

- 7 forester/conservation cfficer quarters {US$ 27,000)
- 10 forest ranger quarters (USS 22,000)

- 20 forest guard/game warden quarters (USS 16,000)

- 100 miles of road (8 USS 20,000/mile)

Input by GOB
Land; services of the Public Works Department.

Input by donor

Capital funds ' Us$ 3,000,000
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PROJECT PROPOSAL: TROPICAL FORESTRY ACTION PLAN ADVISER

Objectives:

To assist the government in pursuing the Tropical Forestry Action
Plan.

Justification

The increase in inputs into the forest sector proposed in the
TFAP report will place additional heavy, and time caonsuming,
burdens on the Chief Forest 0Officer and his immedizte staff. An
adviser experienced in the procedures asssociated t:ith external
assistance, and in coordinating aid projects, could relieve sone
of these burdens; and facilitate the preparation and processing
of project proposals.

Inputs by GOB

Time of the Chief and Principal Forest O0fficers; office space.

Inputs bv donor

A senior forester with substantial experience of forestry
‘administration and external assistance programmes for 3 years;
vehicle and operating costs. UsSs 350,000
Duration

Three years.
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Appendix 1: Terms of Reference

Belize possesses valuable forest resources, which over much
of its history provided the mainstay of the country's economy.
At present, following a period of reduced investment in the
forest sector in favour ef agriculture, production is at only a
small fraction of the potential output that could be sustained
from the forests, and accounts for only a uinor part of the
nation's economic product.

The government now wishes to achieve a substantially
increased contribution from the forest sector, as part of a
process of economic diversification and renewed growth. This is
to be achieved through expansion of forest industries, in
conjunction with expansion of tourism and development of
indigenous wood-based energy.

The purpose of the Tropical Forestry Action Plan (TFAP)
study is to assess the development potential of the forestry
sector, to identify the constraints hindering its development and
actions needed in order to relax or remove these constraints, and
to define the possible inputs that could be provided through
external assistance.

The study will be based on all available existing
information, updated and supplemented where possible by field
appraisal during the TFAP team's work in the country. Earlier
review studies indicate that the main features of the forest
sector are as foilows:

- About 80% of the country's land area is classified as
woodland or forest; divided roughly equally between reserved
forests, Crown land uunder forest and private forest.
Expansion of slash and purn farming and estate agriculture
is steadily reducing the actual forest cover;

- Repeated loggiﬁg for mahogany avd other selected species
has depleted stands of these timbers. The bulk of the
remaining resource is in other lesser-known hardwoods, with
an important pine resource as well.

- Much of the resource is still difficult of access or
inaccessible. Log production is severely disrupted
seasoually by rain.

KR4 -
- A forest ‘industry comprised of small anc mediunm
sized sawmills processes - and has the capacity to
process - only a small fraction of the estimated
sustainable cutput of hardwoods; and only part of the
pine available. Product quality is generally poor.

- The forests contain a rich variety of plants and
animal species of biological, tourist and other value.
The forest cover over much of the country also performs
an essential protective function.
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The study will include coverage of the following aspects and
issues:

Forest management

- estimates of the magnitude of the potentially accessible
commercial forest resource, in particular in permanent
forests, and of the likely sustainable output;

- the management systems proposed for pine forests;

~ development of management systems for mixed hardwoods;

- plantation forestry;

- silvicultural and management research;

- multiple use of forest lands for timber production, use
by local people, protection, tourism and/or conservation.

Forest industries

- the adequacy and potential of existing industries;

- measures to better meet domestic demand for wood
products; including oroducts presently imported;

- -strategies for ‘expanding production for export; in
particular production based on secondary hardwoods;

- .the potential . for the country's traditional .non-wood
produrts (naval stores. "chicle, etc.) and new products.

Porests and 1and use.

‘= the extent and location of land areas best suited to
forest use;

- the appropriatenesc of ongoing and planned programmes to
transfer land out of forest use:

- the potential and need for reforesting cleared areas
which are unsuited for other uses;

-~ the scope for agroforestry systems to improve land use in
interface areas;

- =strategies for managing forested land destined for
eventual {ramsfer to other uses.

Conservation

- the protective functions of the forests, and their
inclusion in forest management;
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- management to enhance tourist values;

- conservation and management of wildland and wildlife
resources;

- conservation of biological resources.

Energy

- the emergence of local shortages of wood fuels for
existing users;

- the potential of wood-hased energy to substitute imported
fuels;

Institutions

- the adequacy of the institutions mandated to administer
the forest sector (structures, programmes, manpower,
resources, etc.);

- the appropriateness of legislation, regulations,
incentives and other policy measures governing or
influencing the use of forests and forest lands.

The study will be developed within a framework provided by
the government's five year and current development programmes.
Potential developments will be explored which respond to the
priorities laid down by -the  governument, and their likely impact
on the government's objectives with respect to national product,
government .revenue-and expenditure, foreign exchange earnings and
enployrment will.be assessed.’ Needs for external assistance will
be identified, and'will be formulated in outline  as prospective’
assistance programmes and projects. ’
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Appendix 2: PROGRAMME OF TFAP MISSION VISITS AND MEETINGS

2 Mey

Arrival in Belize of J.E.M. Arnold (team leader), F.B.
Armitage (land use), J.R. Palmer (silviculture and
management) and S.L. Pringle {forest eccunomics).

3 May

- Ministry of Agriculture, iForestry and Fisheries:

Mr R. Neal, Permanent Secretary

Mr H. Flowers, Chief Forest Officer

Mr 0. Rosado, Principal Forest Officer.

- Mrs Y.S. Hyde, Permanent Secretary, Ministry of Economic
Developnent.

k May

- Meeting with the Honorable Dean Lindo, Minister of
Agriculture.

- Dr M. Holder, Director, Central Farm (agricultural
research).

5 May

~ Mr J. Smith, Principal Agricultural Officer, Research.

- Mr E. Aldana, Principal Agricultural Officer, Extension.

- Dr S.A. Roberts, Chief Statistician, Central Statistics
Office. : . : .o .

- Mr V.V. Statistical Adviser, Central Statistics Office.

- Mr D. Aguilar, Commissioner of Lands.

6 May

-~ Visit to sawmill of Belize Timber Co. at Iguana Creek; Mr
J. Roberson : :

7 & 8 May

~ Inspection of private forests in the area between Spanish
Lookout and Blue Creek Village, with Mr O. Sabido, DFO
(Management), Dr W. Burley and Mr M. Meadows. Overnight at

Chan Chich Camp, Gallon Jug.

9 May

- Half~-day workshop on forestry in Belize, and the role of
the TFAP exercise, with senior representatives from:
Ministry ©f Agriculture

Ministry of Natural Resources

Ministry of Commerce, Industry and Tourism

Ministry of Electricity, Transport and Communication
Ministry of Economic Development
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Ministry of Education

Development Finance Corporation

Belize Audubon Society

Belize Centre for Environmental Studies

10 May

- Travel to Melinda Forest Station with Mr Rosado; visits to
Hummingbird Hershey Cocoa Co. and, with Mr R. Belisle (DFO
South), to Forest Department Pine, Teak and Gmelina
plantations.

- Overnight in Dangcriga.

11 May

- Travel to Savannah and Machaca Forest Stations with Mr
Rosado and Mr Belisle. Visits en route to:

- Plantation and Estates Ltd. (citrus and piane);

- Belize Internacional Forest Products Ltd. (sawmill and
veneer plant under construction), Mr J. Kelly;

- Tropical Produce Company Ltd (mango, citrus, bananas)

- Savannah pine plantations and pine forest areas
previously managed by the Furest Department to control
fire;

- Hercules depot at Big Creek for shipping pine stumps;

-~ Sawmill of Mr C. Sellars at Los Lomitas.

- Overnight at Machaca Forest Station.

12 May .

- Visit to Toledo Research and Extension Centre (TREC)

project area with Mr Rosado and Mr S. Edwards (Forest Ranger
" Toledo -Range) and, with Nr R. Quiros and Mr D. Hughes of

TREC, inspection of milpa farming, and discussion with milpa

farmers, in Jimmy Cut (upland) and Laguna (lowland) areas.
.- Visit to Forest Department mahogany plantatlon. Colombia

Forest Reserve. . :

- Visit to sawmill of Hr H. Whltney at Blg Fall

- Meeting with Mr A.C.S. Wright, soils specialist.

- Overnight at Machaca Forest Station.

13 May

- Travel' to Belmopan with Hr Rosado; visits en route to:
~ Furniture plant and sawnill of Mr F. Durkits at San
Antonio; {

- Sawmills of Mr. Milo Genus and Mr. Magnus Carcanmd.

- Mangrove forests in Placencia area (by boat);

- Rosewood arboretum plot at Melinda Forest Station;

- Blue Hqle National Park.

il May

- Analysis of documentation.
Arrival in Belize of H. Hilmi (institutions).
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15 May
- Mission discussions.
16 May
- Interim review meeting with Minister of Agriculture.
- Mr M. Jack, CDC regional agricultural adviser.
- Belize Electricity Board.
- Mr J. Mcgill, land use planner, Ministry of Natural
Resources.
17 May

Main group:

- Visit to Central Farm agricultural research station.
- To Augustine Forest Station; visits en route to:

- Mennonite horse powered saw mills,

- Forest Reserve recreation area at Ric On falls.

- Dr M Kellman, pine systems ecologist.

Overnight at Augustlne Forest Resthouse.

H. Hilmi:

- Mr E. Aldada, Head, Agricultural Extension Service,
Arrival in Belize of N. Brokaw (conservation) 'and W.L.
Bender (forest industries).

18 May

Main group (joined by N. brokaw and W.L. Bender):

-~ Pine Ridge Forest Reserve; with Mr E. Green (DFO West) and
Mr 0. Sabido (DFO- Management), visits to:

- pine stands on-a yar;ety of sites,

~ thinning and increment research plots,

- thinning operations,

- logging operations,

- Forest Department sawmill at Augustine,

- sawmill of Pine Lumber Co. at Kinloch Camp.

~ forest fire lookout at Cooma Cairn.

- Thousand Foot Falls recreation area.

- Overnight at Augustine Forest Resthouse.

H. Hilmi:

- Mr G. Henry, Permanent Secretary, Establishments Dept.

- Ms E.. Chavarria, .Chief Training Officer, Establishments
Dept. : .

19 May

Main group:

- With Mr- Green and Mr Sabido inspection of Chiquibul Forest
Reserve.

- Coracol Maya archaeological site.

- Return to Belmopan.

H. Hilmi:

- Mr P. Barnard, Permanent Secretary, Hinlstry of Education.
=~ Mr J. Nemhard, Chief Education Offlcer.
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21

23

24

25

26

27
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- Mr R. Barrett, Belize Agricultural College.
May

- Mr V. Gillett, Fisheries Administrator, Belize City
- Mr 0. Puga, Senior Economist, Ministry of Economic
Development.

May

- Ms D. Weyer, Parrot's Wood Biological Station.
- Mission group discussions and work sessions, 21 to 23 May.

May

- Mr W. Craig, Director, Belize Audubon Society
- Ms L. Nicolait, Director, Belize Centre for Environmental
Studies.

May

- Mr A. Moore, Archaeologist, Ministry of Education

- Mr S. Ordonez, Assistant Secretary, Ministry of Commerce,
Industry and Tourism

~ Toucan Match; Mr A. Bradley

- P. Magnum, Economic Development Adviser, Ministry of
Econonmic Development.

May

- Mr K.A. Arnold, Financial Secretary.

- Mr S. Nolper, Tourism Adviser, Ministry of Commerce,
Industry and Tourism ) o

- Mr M. Hiller, Belize Export and Investment Promotion Unit.
- Classic Furniture, Belize City.

- Caribbean Shipping Co., Mr S. Longsworth.

May

Belize Timber Co.; Mr J. Roberson.
May

- Mr D. Aguilar, Commissioner of Lands. . .

- Mrs Y.S. Hyde, Permanent Secretary, Ministry of Economic
Development.

- Mpr L. Lindo, retired Chief Forest Officer.

- International Forest Products Co.; Mr S. Rail.

Departure of H. Hilmi.

28/29 May .

- Preparation of statement of preliminary findings.
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0 May

- Meeting with Chief Forest Officer and Principal Forest
Officer.

- Workshop to follow-up the meeting held with senior
government and NGO representatives on 9 May, to discuss with
them the mission's preliminary findings.

1 May

- Meeting with the Minister of Agriculture to report and
discuss the mission's prelininary findings.

- Visit to Belize Timber Co. at Spanish Lookout.

Departure of J.E.M. Arnold and F.B. Armitage.

L June

- Community Baboon Sanctuary; Mr F. Young, Manager.
- New River Enterprises; Mr J. Loskot.
Departure of S.L. Pringle.

2 June

- Society Hall Nature Reserve Ms S. Dietrich-Ward, Donor and
Caretaker.

- Visits to sawmills and secondary processing plants in the
Orange Walk, Shipyard and Blue Creek areas.

- Helicopter reconnaissance by J. Palmer of areas between’
Belmopan and Toledo.

3 June

- Shipstern Wildlife Sanctuary; P. and Z. Walker, managers.
- Visits to sawmills in Orange Walk, Sand Hill, Orlando and
Isabella Bank. :

- Return to Belmopan. . S
- Review of license policy and operation by,J.~Palmer;5daily
meetings over the period 3 to 8 Junme, with Mr Rosado. -

4 June

Ms J. Gibson, Member, Board of Directors, BAS
- Mr J. Nilsen, Forest Utilization Officer.

5 June

- Visit to logging operations of Belize Timber Co. at’
Spanish Lookout.. : o - o
- Visit to Crooked Tree Wildlife Sanctuary; B. and C. Miller
ornithologists :

- Mr M. Cutlack, Editor, Tuesday Beacon

6 June

- Mr D. Taylor, former Manager, Cockscomb Basin Wildlife
Sanctuary -~
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Departure of N. Brokaw

W.L. Bender to Stann Creek District; visits to:

- Hummingbird Wicker Works; Mr R. Lopez;

- Melinda Forest Station sawmill;

- First National Trust sawmill;

- Banana Control Board; Mr C. Griffiths, Chairman;

-~ International Forest Products Sawmill; Mr J. Kelly..

7 June

- Visit to Machaka Forest Station, and sawmills in San
Antonio and along Southern Highway.

8 June
- Return to Belmopan.
9 June

- Visit to lumber companies, exporters, boat builders and
furniture plants in Belize City.
- Mr L.G. Hamilton, Housing and Planning Department.
- Meetings with Lands and Survey Department {(up to 13 June)
on land tenure and land use policy.

11 June

- Belize Exotic Wood and Veneer Co.; Mr H.A. Baisley.
14 June
- Mr E. Bradley, Toucan Enterprises.

15 June

Departure of W.L. Bender. . ) .

J. Palmer to Mountain Pine Ridge Forest. Reserve, two days
discussions on. forest managemant, inventory and data
processing with Mr Sabido.

16 June
- Retura to Belmdpan
17 June

- Mr D. Aguilar, Commissionar of Lands.
Departure of J. Palmer.
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ippendix 3A: Belize - Agricultural Production 1978-87.

(Index: 1984 =

Sugsrcane (/000 lorg ton)
Yolume index

Oranges (‘000 boxes) a/
Volune index

Grapefruit (‘000 boxes) b
Volume index

Corn (‘000 (bs.)
Volume index

Rice peddy (‘060 lbs.)
Volume index

Cocoa (‘000 Ibs.)
Volume index

Red kidney besns ('000 Lb
Volume index

Honey (‘000 (bs.)
Volume ndex

Pork ('000 Lbs.) ¢f
“* Yolume {ndex

Beef (000 lbs.) cf
Volume index ..

Poultry (1000 Lbs.) </
Volume index

Tisber (‘000 bd. ft.)
Volume index e/

Bananas (‘000 boxes) df
Volume index

Nilk (000 lbs.)
Volume index

43000
124.6

14065

i2.e

2160
76.2

Lyr3
65.3

764
133.1

115.1.

188
60.3

34000
98.6

14700
17.6

240
.0

498
78.8

659
1.8
114.5
4500
67.4

8180
.0

408
130.8

41500
120.3

19000
152.0

12

3073
108.4

552

87.3

487
8t.8

2310
103.2

4300
4.4

9316
107.1

100)

ceveccnssna PR Revised,.....

1981 1982 1983
970 1095 1132 1022
9.9 107.1 1107 100.0
1065 1058 750 112
4.6 941 &7 100.0
585 703 178 312
187.8 225.3 .1 100.0
L6500 47000 %3500 34500
135.1 136.2 1125 100.0
23890 17500 13500 12500
191.1  140.0  108.0  100.0
9 39 108 123
7.3 317 87.8 100.0
3809 3900 4000 23%
1344  137.6  141.1  100.0
533 99 603 632
8.3 7.0 95.4  100.0
35 k17] 495 574
6.6 57.8 8.2 100.0
216 2913 21 2238
99.0 130.2  93.8  100.0
5216 6080 - ATT 6512
78.2 9.8  97.1 100.)
B140 89935  T083 84S
93.6 103.4 B81.5 100.0
549 524 538 55Y
98.9  94.4  §5.7 100.0
650 700 975 1170
5.6 59.3  &5.3 100.0

2/ Estimated to be 90 pou:ds per bax.

b/ Estimated to be 80 pounds per bax.
¢/ Fresh meat; in commercial slaughterhouses.
d/ Estinated to be 42 pounds per bax.

e/ Jan-Sept. data only.

Sources: Rinistry of Agriculture; Department

of Agriculturs, » 2 Centre

1043
92.8

476
152.6

43280
125.4

12100
96.8

142
115.4
81.2
673
106.5
115.3

2r21
121.6

6757
101.3

9188
105.6

542
97.7

1265
112.5

650
208.3

L0747
118.1

9712
7.7

177
143.9

4007
61.4

678
107.3
115.0

2441
109.1

103.2

53100
153.9

11109
83.9

255
207.3

5574
196.7

645
102.1
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Appendix 3B: Belize - Industrial Production 1978-87.

(Indexs 1934 = 100)

1978 197¢ 1160
Sugar (loag tens) 113,516  %8,400 103,300
Voluae fade: 111.8 t7.1 101.7
Molasses Llgng teas) 39,977 32,300 32,200
Voluae indaz 122.3 9.1 7.0
Flour (°000 1bs.} 13,154 13,821 14,334
Volues iades 399.4 423.8 375.7
Fertilizer (short tons) 3,274 3,210 3,002
voluae 1adéx 70.3 49.2 84,7
Clgarattes (aillions) (19 2.8 3.4
Yoluae index 104.3 7.2 18.1
Banr (7000 gallens) 42 3 (13
Yeluas index 101.9 118.0 109.4
Nattsries tauedar? 3,134 3,431 4,107
Voluae {adax 3.8 .81,8 73.8
Najils (0000 1bs.} 321 343 301
Yoluae inder 131.0 140.8 122.9
Rooflng (°00U 1bs.) 132 738 379
" Voluse isdez Pt | 264.Y 203,¢
Barasats (000 units} 1,238 1,400 1,400
Yoluss index 43,0 .2 .4
TF{sh Progects (7000 1bs.) 1,324 1,189 1,073
Voluae iedex 74.3 8.7 40.3
. Citrus coacantraty I 11 834 ”"?7
(*000 gale.) .
Voluse index . 40,8 3.3 LY2.4

11 1182 1983 1984

97,700 103,980 114,278 101,323 1
2.2 104.4 12,8 100,0
31,960 35,100 34,400 32,400
98.1 107.7 12,3 100.0
9,100 10,900 10,992 2,%2¢
340.0  431.2 434.8 100.0
4,295 3,800 3,000 4,441
92,5 7. 56,4 1006.0
Y 3 36,4 57.4 Y
108.7 87.4 88.9 100.0
[11] 810 830 430
141.1 12¢.8 134,90 100.¢0
4,300 4,83 5,000 5,343
81.0 81.1 0.0 100.0
308 300 300 243
129,71 122,4 122.4 100.0
[17] (1] 400 21
200.8  209.3 211.3 100.0
1,200 s77 i 1,944
41.0 21.3 3.7 100.0
1,468 1,488 1,859 1,782
82.4 82,4 104.3 100.0
T1,580 1,319 ”m 1,088
148.2 1204 81.? 100.0

02,018
100.3

28,00
84.2

212
74,4

2,734
13%.1

1,608
20.2

1,25

117.4

Jources Castral 2tatistlcal Oftice, Misistry of Econceic Davelopsent.



102.0
15.9
86.1

100.0

100.0

1986
71.9
18.2
746.5
100.6
100.0

(16.2

1985
5.6
-2
€15.7
100.0
100.0

1984
90.0

(1n millions of US dollars)

93.1
20.3
72.8
(15.6
100.0
100.0

6

1983
12.6
65.0
100.0
100.0

1982
91.0
31.2
59.8
100.0
100.C
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1981
119.0
4.3
7%.7
100.0
100.0

(!ﬁ percent of tozal)

Merchandise Exports by Major Commodities
1980
110.8
28.8
82.0
100.0
100.0

1979

———-

91.0
30.2
60.8
100.0
.100.0

Belize
1979-87.

Total docestic exports

Sugar
of which: garsents

ppendix 3cC
Total Exports
Total demestic exports

cltrus products

Fish poructs

Bananss
Domestic Exports

Toral Exports

Re-exports

Molasses
Luxber
Other
Re-exports

) ~
COoOMman
roMm RN
Q0O N R
- N

652355“
§oc4--dg

VWO Ne O
R ARV T e e
NOoOOmMme NN
- - o
-
OO
A e B R
3= oM~ Mo
- -
~
ONW OO0 0Wn O
At I
MO ON ™ v« O
n -~
A
28037296
T e e e e e 0
Rl e ~
A
6‘26.5_525
SNNumNNE
@ g

Sugar .

citrus products
Fish ponucts
Kolasses

Luxber

of which: garments

istical office, Kinistry of Econcaic Development.

Central Stat

Sources:
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Appendix 3D: Belize - Merihandise Imports by SITC Classification

1979-87,

Total Isports 1318 149.2 1618 1372 117.6 1318 131.1 126.5 147.5
M]usteent a/ - - - 9.2 5.8 1.5 3.0 4.5 4.5
Recorded irports 1318 149.2 161.8  128.0 1118 1303 128.1  122.0 143.0

food 323 328 39.9 294 3.4 28.0 305 2.1 3.6

Beverages L tobscco 1.3 3.2 3.6 2.9 2.5 3.2 35 3.8 4.1

Crude Materials 1.0 1.2 ' 2z 1.6 0.4 0.5 0.6 0.3 0.5

Fuels 8.6 2r2 W7 28 263 2.7 2.9 170 18.8

Cils & fats 0.3 0.7 0.5 .3 0.3 0.5 0.4 0.4 0.5

Cheaicals 10.3 9.7 1.4 113 8.3 10.8 9.5 102 15.7

Kanufsctured goods W84 203 197 165 162 164 159 169 20.3

Machinery & transport B4 9.0 B8 A4 217 2.0 22.6 219 29.9

Nisc. mfd. goods 19.6 2.0 2900 7.7 K0 24 2.3 214 20.7

Niscallaneous 0.6 1.1 0.8 1.1 0.7 0.8 0.5 1.0 .9

(Percent of total recorded {mports)

Food 2.5 2.0 A7 B 209 25 38 29 22.1
_ Beversges & tobecco 2.5. 2.1 2.2 23 .. 2.2 2.5 2.7 314 2.9
" crude Materfa's 0.8 0.8 1.4 13 0.4 0.4 0.5 0.2 0.3

Fuels 2.6 182 159 ws  BS 167 171 139 13.2

oils & fats 0.2 0.5 0.3 0.2 0.3 0.4 0.3 0.3 0.3

Chemfcals . 7.8 8.5 7.0 a.s T4 8.3 7.7 8.4  11.0

Manufactured goods - - SR8 122 9 127 12,6 124 139 14.2

Machinery & transport 2.5 194 7.8 191 194 2000 7.6 18.0 20.9

Hisc. mfd. goods - 1.9  16.1 8.0 138 125 1.2 7.4 17.5 4.5

0.5 0.7 05 0.9 0.6 0.6 0.4 0.8 0.6

Miscellansous

wrecccne cessuman . -d - -

d Adjustment for unrecorded trade froa Mexico: INF estimates.
Sources: Central Statfstical Office, Ninistry of Econcalc Developaent; and
mission estimates. : :

]
[
t
[l
.
.
]
.
]
.
.
]
+
]
[
Ll
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jpendix 4: Forest Policy of Belize.

Colonial Secretary's Office,
Belize, 2nd Septenber, 1954.

‘

FOREST POLICY OF BRITISH HONDURAS

The following Forest Policy of the Government of British
onduras as approved by the Governor in Council is published for
eneral information:-

The Forest Policy of the Government of British Honduras is:-
. To establish, preserve for all time and develop a Crown Lands

orest Estate consisting .of areas of Crown Land in any of the
‘ollowing categories:- .

(a) land unsuitable for permanent agriculture but supporting
or capable of supporting forest.:

(b) land capable of producing a greater sustained financial
return, if retained or developed as forest than if used
for other purposes.

.{c) land whiéh is best kept or put under forest for the
: better protection of watersheds, catchment areas,
drainage basins, ‘steep hixl slopes and for the prevention
of erosion, the control of run-off, the regulation of
~ stream-flow and the spabilisation of the climate.
(d) areas which are required for the production of ‘fuelwood
for use in the towns and villages or by local industries,
~or for the production of rough building and fencing
materials for ‘local’use. " - et

(e) areas which from time to- time may be set aside as nature

reserves.

2. In order to establish the . Forest Estate, to survey,
demarcate, ..and .consq;tute as-quest Reserves by ppoclamation,
all Crown Land.apeas'vdescribed in paragraph 1 above. - Forest

Reserves once constituted will only  be dereserved wholly or in
part by the Governor in Cogncil'as a result of some over-riding
public necessity. : o '

3. In order to preserve the Forest Estate, to maintain
demarcated boundaries by clearing of traces and maintenance of
boundary marks as may be necessary to afford protection to the
forests from.fire, animals, insect pests or diseases, trespass
and illicit felling, '-removal of or damage to forest produce, by
such measures including legislation as the Government - may deem -
advisable and practicable; and to place all exploitable Forest

Reserves under sustained yield management py enumeration surveys,
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and calculation of increment or other practicable methods of
yield control; by control of exploitation, ana by natural or
artificial regeneration and tending operations, 5o that their
yield of timber and other forest produce will be maintained in
perpetuity.

4. In order.to develop the Forest Estate and thus ensure an
adequete and increasing supply of timber &nd other forest
produce at a reasonable price to the poeple, industries and
timber trade of British Honduras, and for export; to establish
intensive regeneration centres in selected forest reserves. At
these regeneration centres, the aim will be to create fully
stocked forests or plantations of mahogany, cedar, pine or other
species including exotics by artificial or intensively-assisted
natural regeneration over areas adequate to supply in perpetuity
a sawmill or processing plant of economic size at or near each
centre.

5. To increase production from Forest Reserves by ensuring full
utilization of prime hardwoods and pine, and encouraging the use
of secondary hardwoods and other forest produce; by developing
local and export markets for small dimension stock of prime
hardwoods and pine; for secondary hardwoods and other forest
produce; by exploring the possibilities of other forms of Forest
utilisation, for example for paper pulp,

6. To raise the quality of sawn lumber exported to world markets
by the institution of Timber grading, the encouragment of
- seasoning and of accurate sawing and machining to specification,
in order to achieve assured nmarkets for British Honduras timber
abroad. ’

7- To promote the practice of forestry on freehold lands, by the
control of felling of mahogany, cedar and such other species as
the Government may deem advisable, by the inspection and marking
for felling of trees of these species to specified minimum girth
limits; encouraging and assisting landowners to draw up and
inplement simple working plans for the sustained yield
management on approved lines of their forest land in the
categories described in 1(a), (b), (c) and (d) above; and by
encouraging and assisting afforestation on private lands.

8. To control the' exploitation of forests and forest produce
growing outside Forest Reserves on Crown Land not yet taken up
for agriculture by. the issue of Forest produce licences framed
in such a way that these forests, which are a wasting asset on
land allocated to agriculture, will continue to augment the
yield from Forest Reserves for as long a time as possible during
the period when Forest Reserves are being brought up to full
rroduction. .,

9. To bring about an increased appreciation of the need for and
aims of forest conservation amongst the general public by
propaganda over the British Honduras Broadcasting Station, and
to the schools. “
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10. To maintain a Forest Department of sufficient strength and
supplied with sufficient funds to carry out the Forest Policy
set forth in 1 to 9 above; supported by an adequate research
programme; and to staff the Forest Department with personnel
recruited locally so far as possible and trained at establisned
University Schools of Forestry, or at Forester training schools,
or locally, as may be appropriate to the different grades.

Dated this 28th dey of October, 1958.
By Command,

P.M. RENISON, T.D. VICKERS
Governor. Colonial Secretary.

M.P. 759/53
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Appendix 5: Forest Sector Statistics.

LOG PRODUCTION IN BELIZE 1928-1987

Fiksgany Celar Subtctal Resescsd Zericodr Sinta Talsa Banat Logeosd Totai Stner Unspecified Total  Pine Podo Total  ToiaL
Nadogany Naria Listed Hirdwoods Hardwoods -~ Conifers
L Cedar Hirdmods:
Thousands of cubic feet
1528 AN I L] 14 A \g 0 2336 84 84 260
1529 2330 &8 2438 8 ) 14 0 A7 168 148 2600
llll!llll!lll!l!ll!llll!!llll!l!llll!I!llX!XHX!HH!HHHHXXHHHll!l!!lllll!lllll"!lullHXlHIHHXXXXlllXHlllllllllll!llll!lﬂ!
1946 RT I 580 11 75 87 &5 1132 Ai2 52 1824
197 1me 158 1914 10 k1 LE! 3% 1995 S84 586 LI
1548 n/a a2 n/a na . nla nla sl aha a2 n/a n/a n/a 1130 1130 n/3
1549 na ala n/a n/a LTE I TF T Y F R Y Y afa na n/a n/a 13407 1340 ala
1550 143 87 1320 12 20 3R (3] 1820 1444 1444 3064
1551 1770138 1925 & 8 3 Bt 2037 1920 1920 3397
1352 1480 148 1848 n/a n/a 8 nh ) 17 1751 3 39 Sres
1353 1063 €23 14€3 59 K] A 229 1 1723 an 2477 2!
1754 1003 197 1200 &4 it 2 185 3 1388 1847 1847 szt
19355 1239 1N 1411 55 83 2 150 90 1841 2107 B 2115 35
1956 1457 168 1823 13 89 101 20 Iy 4329 3133 3078
1557 1502 148 1870 L] 108 1Y 135 1975 164 2 15 e
1938 1317 170 1488 7 108 5 13 28 EE] 1767 1402 1 1603 3370
1959 877 184 1081 7 123 a3 155 307 1523 1513 (S ML) 3037,
1960 WA 122 1086 1 109 110 N1 1903 1408 1406 g
1981 114 21 1381 3 114 117 527 2005 899 Any 899 2304
1982 959 84 1033 8 178 185 a1 1854 1469 Resovals 1443 2ic3
1983 990 103 1093 3 137 145 138 1376 1321 are 1321 297
1364 906 143 1089 15 19 35 X 155 1085 Included 1045 €2c0
1945 928 123 1051 8 8 10 1069 1157 with 1157 el
1946 736 158 892 3 5 krl} 1222 324 Pine 52 1744}
1987 590 133 R 8 8 895 1827 873 LYK €300
. 1368 817 134 351 14 14 542 1407 43 443 1650
1589 800 117 M 0 10 i A0 460 1184t
1970 479 145 b4 38 38 354 LY A L} 1463
1971 479 33 SR 7 7 8 1047 380 380 1427
1972 7388 39 23 0 09 1R 121 121 1263}
1973 397 R 13 0 900 1568 130 . 139 1437
1974 ;7 657 0 628 1542 3 13 1515
1973 LYV Y] L 29 20 709 1423 183 165 1588y
1578 7 L1 19 : 19 45 1133 100 100 1223
1577 n/a 8l 330 19 0 18 50 844 132 152 975
1978 n/a LI 9 L] 14 348 1003 - 104 . 104 147,
1979 n/a  ofa L1L] 124 1 124 830 1229 134 134 13832
1980 n/a a/a 335 %0 { 91 846 Ly % 7 1547
1981 nfa 505 k] 1 14 %5 1214 143 143 1357,
1382 n/a  sla 08 5b e 3 a3 882 1292 207 L (]
1983 n/a ol 284 13 1 2 16 565 865 3 3% 1181
1784 n/la ol 323 2l 1 [{4 52 598 361 31 1357
1985 LTF I TH ki) I 14 e 0 16 893 1040 395 ¥ IAEE{?\
198 n/la ol 225 16 3 1 19 440 685 450 450 134
1567 n/a nha 558 1 3 3 948 1550 624 824 2173

SourcezReport of the Forest Trust, British Honduras, 1920;
Banual Regorts of the Forest Departaent, British Honduras, 1948, 1947, 1552-1959, 1981-1971;
Econosic Survey of Belize, 1971, 1972, 1977; Ungublished Docuseats of the forest Departaent, Belize.
Johnson, A.S. L Grisble, R.J., Bountain Pine Ridqe Forestry Praject, Land Besources Centre, 1967 (for pine 1948 & 19493
FAD Yearbock of Forest Prodacts and perisdic susasries, 1947-19295,
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NOTES ON LOG OUTPUT DATA

Methodiogy which was used for Calculation and Presentation of
Outzut in Annual Reports of Forest Department

1928-1961: Leag Volume does not include logs domestically sawnj
Volume is expressed as bd. ft. Doyle Scribner volume/12, and is
thus not true volume, but rather an estimate of sawn outturn;
this is converted to an estimate of true volume by dividing by
0.45.
Sawn volume is bd. ft. /12 and is conveirted to log equivalent by
dividing by 0.S5S5.

1942-1971: Total volume shown only as coniferous and non-coniferous;
exports show some detail;
Logs are (unlike earlier approach) removals for both export and
processing;
Sawnwood production is shown segarately.
For 1962-19464 additional industrial wood was shown for pine
stumps harvested for pitch.
Conversion is made by multiplying by 1.82 (i.e. dividing by 0.35)

1972-1987: Data is shown as true volume; conversion factor is not stated.

However, there seems to have been considerable inconsistency between
~various tables which appeared in published reports of the period 1962-1971.
This inconsistency appears to be related to whether production was reported in
volume of sawnwood output or in roundwood intake of sawmills. Indeed, at about
this time the method of measuring volumes for royalty purposes was changed from
sawnwood output to log intake. In some series, volumes are roughly two times
those in uther series regresenting jndentical production. In the tables
presented in this note, some freedom has, therefore, been taken in interpreting
data for this.period. - In‘the interpretation, use has also. beei. made of series
on royalties as well as FAO Yearbook production and trade series. . '
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YALUE ADDED IN FORESTRY SECTIR

laits

otal
Kahogany & Cedar
Other

Total
Hahogany & Cedar
Gther

Toisl
Hshogany & Cedar

Other

Exooris

W cu, ft.
'608 cu. ft.
'OGQ ce, ft.

000 b, 1%
"W td, f1.
G B, ft.

8. ftfeu. £t

bd, fi.fecu, ft,
td. 1t./cu, ft.

Yotal
Hahogany & Cedar
Other

Local Consusotion

W b, fh.
‘G bd. ft.
YR b, L.

Total
Yahogany & Cedar
Gther

Local Price

660 bd. ft.
60 bd. L,
000 bd. ft.

Kahogany L Cedar
Other

Value of Production

E2S per bd. ft.
82§ per bd. ft.

Exports:

Total

Haheqany & Cedar
Gther

Local Consusption:
Total

Nahogany & Cedar
Other

Exgort Price

000 BZS
*000 538
1000 BZS:

"6 BZS
*6R BIS
"0 82§

Kahogany & Cedar
Gther

Value of Forest Products.

EZ$ per bd. ft.
£I$ per bd. ft.

Wocd & Tigber Exports
Locally Used Tiaber
Chicle EXperts

Totai Bross Output

Gross Value fdded (B0 of 5.0.)

Het Yslue Added (981 of 6.V.A.)

‘0 BZS
45 BIS
R
*{0 B3

‘¢ B

"0 £

1980

1553
540
1013

52ie
328
4078

&
]
]

gcil
154¢
39

7077
1693
35379

1.000
.63

3703
2056
1603

8125
1558
bh27

1.361
c.2%

3703
8123
456
10264

5083

1381

138
502
B35

na

704

——
-

8438
1555
4872

08
£306
S0

3376
1566
4010

1,59
1.946

3773
3267

1080
4178

1.563
855

3773
5¢58

ét2
3273

7eEh

1.000

.823

g4l
22%
547

4433
19
3523

1.674
.04

-0}
4433

741
6013

b4l

b2E4

1584

1359

323
1638
238
2057
8439

.40
£.40
£.40

1263
1044
151

7493
1023
8607

1,600
.823

131
15¢8
303

19€5

1178
7%
403

7183
1473
Se7d

A —
™
¢
<

[

1178
7183

1e%
8239

562k

Stoe
1153
8437



Value in Constant 1984 Prices
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VALUE ADDED IN FORESTRY SECTOR

Usits
'000 I

! Chicle Exports

Uit Prices
chicle Experts
% C Exporis
Uther Esports
)local WL C
tocal Other

Constant 6.Y.A. {E4S of 6.0.)

)
Constant N.V.A, (921 of B.V.A.)

228 per 1t.

52¢ per b3, ft.
=28 per*bd. ft.
578 per bd. ft.
2% per bd. ft.

1030 £I$

600 BI$

‘069 B2S

SIF (cerrent pricesfactor cost) Xillion BZ¢
A

zive Added (35X of E.V.A.)
}1 +f B0P in Forestry -

)62 (constant 1984 prices)
(factar cost)
Constant N.V.A. (957 of B.V.A.)
JI of 60 iu Forestry

100 BZ$

Nillion 1964 BZS

1960 1381 1562 1963 1984 1385 1586
R 0 89 195 236 §1 0
3.535 3.7% 3.500 3.843 .22
1,31 L535 1.583 1474 1781 1,233 1,278
2.29%  1.948 £33 1.042 1,862 2.551 .807
1,000 1,000 1,000  1.060  1.000  1.000 1.200
.823 823 .823 .823 .83 .523 950
10585 8593 10585 €352 9326 8732 7620
8468 574 B452 6754 7461 6984 6098
693 6137 8283 5458 ne 684 5374
8.0 3135  302.6 308.6 3388 .00 z6l.2
6063 6573 7285 tegs (E t4E8 5315
2.62 2.10 2.41 2.04 2.18 1.73 1.53
3152 "I 9.3 3IRW.A 0 FHL WD 387.9
5299 6737 6283 6858 . MIR 6646 5974
2.63 2.09 2.5 2.0b 2.18 1.99 1.72

‘Source: Departsent of Statistics, Belize; 1987 estisated by Mission.

11182

380
13111 -
3.45



SIIC bescription
2311 Chicle Bus
231.12  Other natura} Rubber

231 T0TAL CRUDE RUDBER

BUNS

el Furluood in logs or billels
242.21  Sawlugs and Venwer Logs C
Fine Logs

242.31  Sawlogs and Venver Logs KC

Hardwood Logs

282.% Other ¥ood in the rough

242 TOTAL Wood in the Rough
LOBS/ROUSH WOOD

213.1 faliway or Trasway Sleepers

Sleepers

203,21 Mood Saxn Lengthwise € ) Sas

Rough Pine

243.22  Mood Including blocks, strips,C

Hajor Markels

FOREST NASED PRODUCTS EXPORTED FROM UL LA 1976 19707

1976

DATA

Quankity 000 1b. 237
Value 00048 303
Unit Value #0715, .20
Major Markels UxX
Quantity 000 1b.

Value 00048

Unit Value $B/1b.

Hajor Harkels

Quantity 000 1b. 237
Value 00048 303
Quantity ewt

Vilue 00038

Unit Value $8/cwt

Major Harkels

Quantity 000 cu.ft,

Valuz 00048

Unit Value $B/cu.ft.

Hajor Markets

Quantity 000 cu.fl. 40,51
Value 00080 97.17
Unit Value $8/cu.ft. 2.40
Hajor Harkets USA
Quantity 000 cu.ft. . 9
Value 0004D 73.40
Unit Value $8/cu.ft, .18
Kajor Harkets W.Bersany
Quantity 000 cu.ft, 49.31
Vatue 00038 n
Quantity 000 bd.ft. 5.50
Value 00088 . 1.30
Unit Value $8/0 bd.f8,  235.83
Hajor Markets

Quantity 000 bd.ft, IR
Value 00038 18,75
Unit Value $B/H bd. 8. 403

usa

Quantity 000 bd.{t,
Value 00088

1977 1970 1979 1500 1y0% 1 1923
500,70 493,17 . 204.74 120.80 (YL 195
562 1567.70 1083 LM 2he 7™
1,40 2.10 .19 3.54 J.71 .00
Uk USA UsA ush USA Ush
500,70 493,17 208,74 120.48 0 89,14 195
S62 1387.70 1063 456 0 2l ™
20 2300 i
3 5 Nil}
14.29 22.80
Panama USh
02 .24
Jb 5.60
7.62 2.3
USA USA
&2 19.28  27.2% 38.88 .2h 29.18 8.3
30,26 29b.99 713 108t 179.28 3 bx)
2010074 28,100 27,43 777 A7 12,33
1i5A Japan  Japan Many  Japan USA W.Ger
10.85 21.50  89.92 10.12 @8.% 2.02 18.3
88,90 91.91 887 303 209.41 LY 82
4,32 A28 1200 9.y 1.@ 20,32 4,40
USA USA USA,Japandapan  Japan  lapan UsA
53,00 A0.76  97.1b  4B.80 29.4) .18 22.60
84,78 298.90 1580 1384 J9%.49 L1 135
47.50 42,81 4B.%0
k3 kKIN T} k1]
533 73 520
Jania Kexico Hexico
40 13.58 20
.01 ] 24
110 509 1200
Hexico  USA

8.62

1506
246,36
847
.44

UsA

246,38
847

9.75

140

18,35
V.Ger,USA

.1b
b
.
USA

9.91
L]

15,22

10

89}
Kartinique

.03

Jap

Jap

USA

$905
40.56
149
£.17
n

02

40.58
189

1.73
A
2.29

5.33
178
28.13

1mas

.6%
1B
10.55

Japan

USA,Korea

UsA

2.03
2
11,31

12,36
203.29

usa

Guatenala

1307

2.78
kM
2.7

201.42 240.70

980
77

588
2.2
UsA

219,42 243.88

970.483

UsA

[1}]

2.52

1039

hoe



243,311 Caribbean Cedar, NC)Ssa

fiough Cedar

243,313 Hahogany, Saun lngth, )ise

fiough Nahogany

243,319 Other Wood NC

kough Other

213,321 Caribbean Cedar NC planed,tly

Dressed Cedar

242,321 Hahogany, KC, planed, iig

Dressed Mahogany

243.329  Other Woods, planed, tlg
“Oressed Other

243 T01AL Sawnwocd
SAWNE00D

292.11  Loguood used

prisarily in dying

292.21  Gua Kesins

292 T0TAL
NISCELLANEOUS

331.21  Plywood, Blockboard, etc

Untt Value BU/R DALTY,
Hajor Markets

Quantity 000 bd.ft.
Value 00040

Unit Valup 80/ bdufL,
Hajor Markels

Quantity 000 bd.ft.
Value 00018

Unit Value $8/1 bd.1L.
Hajor Harksts

Quantity 000 bd.ft.
Value 00080

tnls Value $3/0 bd.1t,
Hajsr Harkets

Quantity 000 bd.ft.
Value 0004B

Unit Value $B/M bd.ft.

Hajor Harkets

Quantity 000 bd.{t.
Value 00088

Unit Value $B/M bd.(%,
Halor Markets

Duantity 000 bd.ft,
Vilue 00049

Unit Value $B/K bd. 18,
Hajor Harkets

Cuantity 000 b.ft.,
Value 00048
8281°600 bd. 11,

Quantity 000 1b.
Value 000%B

Unit Value $8/10,
Kajor Harkets

Quantity 000 1b.

- Value 000D

Unit Value $B/1b,
Hajor Markets

Quantity 000 1b,
Valuz 00030

Quantity 000 cu.it,
Value 00033

3195,56 1570.89 170045 E086.9}

3142.07 1799.49 1792.18 3396
L1 T EY T 1) 1185
40 630,20 520.93
.02 126,04 118
45 .20 .19
Ship stores
L0 630,20 0 420.93
02 128,04 0 118

1902.53 15328.01
2335 2412.55
1227 1580

43.6%
s.21
A4

Ush

39.3% 240,03

&4 229.97

142 .96
usa

39,39 205.66
44 23618

7.16
104.03

UsA

K}
1
vote
Hendurds
277,489
i
1142
Herico

314,33
L1}
I

ush

195.03

KL}

1706
Jamiica

1309.50
2615
1445

.70

|

1429
Her:co

148,50 16,34 19.00 . 20.74 190.35 b0
186,79 16,06 17.%2 el 233 .90
1123 909 943 1012 1284 1500
Canada Janalca Hexicy  Heilco Merdco
035,10 300.55 440,40 307.34 433.41 137.86
808,38 357.59 $10.30 R 508 170.19
987 986 787 03 120 123
Janadca,UX Janaica,USA Kerico  Merlco HMexice
71,80 15.35 419,20 359.75  35.5%
34,10 10.12 13 236 74,06
1% 659 983 856 208
 lamadea,USA Kexico USA USA USA
143,84 133,56 5.07 9144 19
168.20 198,50 100.38 121 16
11489 1407 18581 . 13 1000
lLinica  Jamaica,Jasaica Hexlco  Guatemala
1725.70 1018.29 998.4% 187,20 B01.B2 1308.55
1853.39 1209 1138.22 2479 1341 2132.93
1074 1187 1140 1321 152! 1833
MELTRIS] Tanalca Janpica Guatenalabuatesallamalca lamiiza
270.82 21,83 13.41 (W 1,20 .73
52.21  B.§  15.08 ] 1 1.97
30 37 18 887 833 525
Canada USA USA El Salvador

249,59
ey
1407

392.09
3]
.18
UsA

190.26

% .

50
usA

582,35
185

1.22
19

usA

lapan

.92 . 189 75.24
2 [ 2 11
2102 1180 fosl 18735
Japan,USA Hexlco  Hexico usAlanaica
120.1 78,76 432,01 246,22 1952.93
181 88 304 e 2955
1507 1177 13 1287 1314
barb, USA USA,Japan Mexico,USANerico,USA USA
389.6 §8,73 05,48 79.7% 258,33
368 IH 187 131 (L1}
1050 2032 2188 13 -1
USA,Japan Herico,USA USARexico
5.1 111.98 52.08 1.05
7 201 98 2
1591 1795 1579 1898
linalas Jasalaa UsA
1246.32 055.89 125.43 29,30 330,13
2108 1337 187 40 s%0
1690 1736 1491 1352 1638
Jasaics,USAJanaica,USAdamatca  Antigus, Calsh
§0.23 7.481 1.57  42.38
52 11 5 116
1293 1644 W WM
UsA USA USA usa
1760.20  1500.82 003,00 250,00 2700.00
2706 2081 1058 [ I T3
1537 1703 1312 1388 - 1568
112.03 155.11
19 &2
g7 .27
84.86 41,38
kM B
A0 19
UsA
198.88 4136 155.11
34 8 A2



siIc

831,81

631.82

831.83

631,84

631.87

532.41

332,49

832,71

2.7

532.7

632.811

Lescriplion DATA

Hajor Narkels

Guantity 000 b,
Value 00038

Unit Value $8/1b.
Kajor Harkets

Woud Faving Blocks

kiven Staves of bood Quantity 000 b,
Y Value 00038
- Unit Value $5/1b.

Major Harketls

Guantity 003 1b.
Value 00040

Unit Value 4B/1b.
Hajor Markets

Hoopwoad, etc.
Wooden Stlcks

Quantity 000 1b.
Value 00048

Unjt Value $8/1b.
Hajor Harkels

Wooden beading L Moulding

Frefabricated Bulldings
L pirts

Quantity cwt
Value 00038

vait Value $B/cut.
Hajor Markets

Other Builder's
Carpentry L Joinery

Quantity cwt
Value 00048

Unlt Value $B/cwt,
Kajor Harkets

Quanlity 1b
Value 00086

Unit Value $8/10
Hajor Markets

Wooden Plcture
L Photograph fFrames

Household Utensils of Wood Quantity 1B
Value 00038
Unit value $B/1b

Kajor Harkels

Quantity 1b
Value 00045

Unit Value $8/1b
Major Markets

Standard Lasps,
Table Lanps of Wood

Tool, Tool Eodies U ilandles of WoQuantity 1
Value 00048
Unit Value $8/1b

Unit Value $8/cu.ft,

1376

USA

usa

UsA

k]
1.28
d08

100
.2l
2.10

500
3.54
7.07

1970 - 1979 1900 1y01 19 1903
14,33 19,08 :
Nerico Hexace
A3
ush
.03
A3
k]
83
Hexico
21
3
238
Trindblobg
153 k] k] B5
2 1 40 8
13,07 333.73 200 94,12
usa USA, USA Hexico
1180
{
.85
1827 798 761 290 528
10.48 L] 7 5 2
7.1 5.01 9.20 13.79 3.82
Usa usa Ush usa usA
98 2.83
1
[T PR nea

USA

fISA

1904

1400
19
13.57

1905

3
1
200

USA

USA

Barbadous USA

B
b
109.09

Hexico

USA

1097
k]
2.1

USA

USA

usa

UsA

1706

70

Jdb

9
2l
2.5%

783
90
131.54

7
17
223.60

i1
k]
27.27

438
!
2.2

5387
L1]
4.07

200

1907

08,863

Wb
ush

NX)

ush

11.33

3b

8.9
UsA

230
7
300
USA

nn

38

10.95
Ush

90¢



CETSYTHY ERTTTIY 3

832,099  Other Arlicles of Wood
83 T01AL  Manufactures pl Mood
u00D MANUFACTURE

b42.22  Envelopes

882,38 Erxercise books

842,37 Olhertreglisters, nolebooks etc

882,932 Toilet Faper

342,999 Other Articles of Faper Pulp

842 TDIAL Ranufactures of Paper
PAPEK MANUFACTURES

821,011  Chairs b Other Seats cf Wood

821.091  Other Furmiture L Parts of Nood

wuesHVIAf 1w

Valug 004D
Unit value 4B/t
Major Harkets

Buantity 1b
Value 00048

Untt Valur $8/10
Kajor harkets

Value 00040

Quantity 1b
Vajue 00048

Unit Value $8/1b
Kajor Hirkels

Quantity 1b
Value 00018

Umit Value $8/1b
Hajor Markels

Ouantity 1b
Value 00043
Unlt Value $B/1b
Major Markets

Quantity 000 1b.
Valuz 00038

Unit Value $8/1b,
Hajor Markets

Quantity 000 1b.
Value 00038

Unit Value 38710,
Hajor Markets

Quantity 000 fb.
Value 00032

Quantity cut
Value 00030

Unit Value $8/cwt
Hajor Markels

Quantity et
Value 00038

Unit Value $B/cwt
Hijor Harkels

1200 300 s 77159 5957 1547 405 33709 3048 3407 182
2.5 [ S Y1) 3l 10 24,15 2 18 24 15 i
Bt 5,67 .00 239 18,01 1.34 L] Xl 5.43 2.34 3.49
Ush usa Ush USA usa USA usa Usa ush USA usa
1002.03
7.51 16,19 12.25 10 18 28.75 18 14 43 3] 194
so1
5
27.9%
Usa
2495
8
.2
Jararcs
20100 24281
24.59 BB.S52
1.22 1.18
Hexlco Hexlco
224,33 240.47 235.38 80 2.30
3B LI 350 i
1.8 1.98 2. .21
Janajea  Jamaica  Trin L Tebgbardados Jansica
40.28 35.72 1 80 15
i 87 2 B
2.7% 2.8 17.85 2.480
Janiga Jamalaa Ush Barbados Jasaica
20100 24281 0 0 0 304.88 314.20 735.80 180 2527.50
24.5% 28.32 0 0 0 840 [1}] 38 op
a5 redd as read
12 k| k] 5583 1 Bl10& 209 215 103 73 70
.22 1.80 RY) 3 12 B.8% 27 k) 13 2! 17
18.23 300 is2.67 1.09 129.1% 144,19 22.72 280 242,68
UsA USA USA usA Ush Usa Hexico  USA USA Ush USA
B 13 18 87 3098 5033 843 12 41 81 n
2,39 .40 3.89 13 5 .27 58 k] 15 13 11
299 225,87 230.8% 194,03 L% 4,20 8.80 250 345,85 208,35 150,93
USA Usa USA USA USA Herico  U3SA USA Hexico  W.Germany

- ]
.001
laaica

kI35

10

an
lasaica

197

Ry

1717

310.713
Usa

2!

10

478,19
USA

Loz



SIC Oescriplion
B21 TOTAL furniture § Furnmiture Farts
KODDER FUKNTTURE

EYPORT VALFNREST BASED PRODUCTS

BURS

LOBS/ROUCH §COD
SAWRN00D
HISCELLAKEOUS

u0OD MANUFACTLRES
PAPER MANUFACTURES
KOODEN FURHITURE

BUNS/L0GKDOD

L06S/RNUBH WOOD

SAURKO0D

NANUFACTURES L FURNITURE OF W0OD
NANUFACTURES OF PAPER

FORESTRY
FOREST BASEO MANUFACTURES
10TAL FOREST BASED

ESTHATED EIPORT TAI

DATA
Quantity cwt
Value 0008B

Value 0001

Value 00048
Value 0008H
Value 0ubtb
Value 00015
Value 00048
Value 00040
Value 00088

Value 00048
Value 00018
Yalue 00086
Value 0004B
Value 00088

Value 00038
Value 00048
Value 00038

00013

1926
', 20108
2.b1

3431.57

303

11
343
0

8

23

3 -

303
1
383
10
25

w17
33
a5

1977
13
3.20

1978
19
h.18

£591.70 3573.22

382 -

85
{199
12
I

0

s

508
83
1799
19

¢

2572
19
2592

189

1368
299
1752

1388
299
1792

[}
3859
L}
3704

183

“~

1979
3752
A7

8214

1043
1580
ki1

118

LY}

1181

1380
33

5137
57
B2l

300

1500
3097
18

1501

13157
40.83

4235 3100.80

438
1354
2333

L1
{8

0
18

500
1364
23315

K]
0

4199
K
4235

210

%
2413
238
]

¥}
23
ki1
23
8
3043
3109

152

1702
1147.00
05

LY X]

2
L1
ki
15

AS0
LMY
827

727
123
550

h200
783
4983

210

1903
227
34

s201

38

4335

102

1984
172,80
0

3885

847

14
201!

388
50
855
146
201!
588
3012
433
kI3

131

1983
243
kLl

1487
189
203

1056

23
kL)
189
[{2]

1656
3

1428
39
1487

n

1906
2598.50
28

17z

m
LY

194
na
on

mn
A9l
222

1

1882
o
1

n

1987

L5

315

se2?
22

A9
262
3196

(1Y)

g0c



SITC escription

2il.l Fuelwood in logs
or billets

281.2 Wood Charcoal

241 TOTAL Fuelwood and Charcoal

242,20 Samlogs aad Verzer Logs
Coniferses

242,31 Saulogs and Vereer Logs
Non-Conifarous

242.9.  Other Woad in tte rough

242 TOTAL Wood i the Rocgh

243.21

¥ood Sawn Lengthwise
Coniferocs ) Sea
€43.22 . Wood including dlocks,
strips, Coniferoas
243.311  Caribbean Cedar
. Saun Lenghtrise > Sus
243,313 Mahogany

Sawn Lenchinise > San

209

FOREST

DATA 1981 1592
Quantity cxt 2158 1
Value 00088 5.01

Unit Value $B/cwt 2.32

Kajor Sources France

Quantity oxt 28.69 270
Yalue 00088 10,40 18
Unit Yalue $B/cut 32,462

Najor Sources USA Usa
Yalue 000¢8 15.41 18
Quantity 900 cu.ft. 3.4
Yalue 00048 2
Unit Value $8/cu.ft,

Najor Sources UsA
Quantity 000 cu.ft.

Value 00038

Unit Value $B/cu.ft.

Major Sources

Quantity 000 cu.ft.

Value 00038

Unit Value $B/cu.ft.

Major Sources

Quantily 000 cu.ft. 0 ..
Value 0003B 0 2b
Quantity 000 bd.ft. 32.42
Yalue 0003B 25
Unit Value $B/N bd.fE.

Major Sources usa
Quantity 000 bd.ft. 350.31  183.89
Yalue 0008B 235.73 151
Unit Value $B/M bd.ft. 730.03

Kajor Sources Honduras USA
Quantity 00 bd.ft, 340,89

Value 00058 £80.63

Unit Value $B/M bd.ft. 1996.61

Hajor Sources Buatesala
Quantity 000 bd.ft. 1366.40  552.93

Value 00038 2789.14 a4
Unit Value $8/M bd.ft. 2011.96
Major Scurces fuatemalaBuat

ush

Kex

USA

Usa

BASED PRODUCT IMPCORTS OF BELIZE 1981-1987

1583 1984 1983 1984 1587
5 1 2 1 S
: 3
3000
UsSA Ush Usa usa
S42h 68 {12 445 n
7 5 5 1 1
48,64 1.55 13.70
USA USA USA usa
7 5 3 L} 1
12.85 .05
i 3
1]
ico
04 1.43
2 ¥
Kexico
289 185 3 o o
33 17 [ 0 0
.06 12.1% 18.73"
16 17
1313.09  904.83
USA USA
26.81 103013 5.50 1;33 3.72
3k 7 5 3
1076.92 3770.7% 674,13

Hond/USA USA UsA usa

73.81

25

329.50
Euatenala

343,28

110

320,43
Guatesala -


http:SBIcu.ft

SITC Description

Dther Wood
Non-Coniferous

243,319

243.321 Caribbean Cedar, planed

tongued & grooved

243,323 Mabogany, planed,

toogued b grooved

243.739  Other Woods, planed

toogzed & grooved

243 TOTAL Sawowood

244,02 NMatwral Cork

(blocks, plates, sheets)
£31.21  Plysood, Blockboard, etc
$31.219  Other Laainated

Yood Products
$31.42  Reconstituted ¥ood

Woad Paving Blocks

531.81

£31.839  Heopwood etc

§31.55  Match Splints etc

210

DATA 1994 1982
Quantity 000 bd.ft. 70.80  32.83
Value 00058 £2.08 H
Unit Yalue $8/M bd.ft. B7b.74

Major Sources Ush USA
Quantity 000 bd.ft. 10.01
Value 00033 3
Unit Value $B/X bd.f.

Major Sources Guat
Quantity 000 bd.ft. 4,35 60,82
Value 000$B .55 §2
Unit Value $B/M bd.ft, 1272.13

Major Sources Suatenalabuateaala
Quantity 000 bd.ft. 1,13 43,70
Value 00038 317.58 353
Unit Value $8/X bd.ft. B879.42

Major Sources Ush Buat
Quantity 000 bd.ft. 2493.88 1316.39
Value 00038 §065.71 1629
Quantity 1 25 2l
Value 000 $B .45 1
Unit Valae $B/1%. 17.98

Major Soarces

Quantity 000 cu.ft. AT3.79 168,96
Value 00088 100,22 388

Unit Valae $B/cu.ft.

§72.3% 2311.96
USASpain USA

165,02

97

USA

1983 1984
1.23
4
§ 43

7
30,61 104,53
1 36
S 33
1

UK

503.39  49.5%
385 475

SxedenBualiexicolSAtexico

usa

Major Sources Spain

Quantity 000 cu.ft.

Value 00038

Unit Valoe $B/cu.ft.

Major Sources

Quantity 1b. .14

Value 00018 A2

Unit Values 485,39
vaaior Sources UsA

Buantity 000 1b. 4.8

Valye 00038 6.27

Unit Yalue $B/1D. 1291.94

Major Sources UsA

Juantity 000 1b.

Value 00088

Unit Valge $B/1b.

Major Sources

Quantity 000 1b. §.85°

Value 000$B b.e7

Unit Value $B/1b. 1291.9%

Major Seurces Ush

172

90.30  12.19
3 8
1,54

119

1983

2
3
1500

Usa

34,27
3

504.53 2g22.2¢

1986 1987

3.20
!

312,59

Buatenala

10
10
1000

Guatesala

50 .38
2 3

287.57

Guatesalatlonduras USA

8§61.99
176

3

122.44
435
.72

0

§.21

S

1.19
UsA

0

.03

17,61 27.89
24 a5
73 3
: 1
13.33
usa UK
3612 1.88
n 23
11,05 1331
usa

USAChina USA,KorealSA

usa

USA

usa

41.87 1171.90

421 502
10,06 .48
Brazit,U¢
2.88 9.72
2 8
.70 .82
UsA
1,32
[
8,35
1.22
7
5.30
UsA
.43
4.84
UK


http:SBIcu.ft
http:S8Icu.ft

STC
631.87

Pescription
Vooden Beading
L Noulding

431 iGTﬁL Processed ¥ood

b3.1

632.2

632.41

632.49

832.71

b3.72

632.73

632.811

§32.579

63 T0TAL
of xhich

63l.21

632.4

Conplete Wooden
Packing Cases

Casks, Barrels,
Vats, etc

Prefabricated Buildings
L parts

Gther Builder's
Carpentry & Joioery

Wooden Picture L
Photograph Frases

Hoosehold Utensils
of Wood

Stardard Lasps,
Table Lasps of Yood

Tool, Tool Bodies
L Handles of Wood

0ther Articles
of ¥ood

Manufactures of
Cork & Wood

Plywood, Blockboard,
etc. & Other
Lasinated Wood Products

Buiiders Carpentry
L Joinery

211

DATA

Quantity 000 1b,
Value 00038

Unit Value $B/1b.
Majer Sources

Value 000$B

Quantity 000 1b.
Yalue 00038

Unit Value $B/1b.
Bajor Sources

Quantity 000 b,
Value 00058

Unit Value $8/1b.
Kajor Sources

Quantity ent
Value 000$8

Unit Value $B/ent.
Najor Sources

Quantity cut
Value 00038

Unit Value $B/cut.
Najor Sources

Quantity 1b
Value 00088
Unit Value $8/1b
Kajor Sources

Quantity 1b
Value (00$8
Unit Yalue $B/1b
Major Sources

“Quantity 1b

Value 00033
Unit Value 48/1b
Major Sources

Quantity 1b
Value 00088
Unit Value $8/1b
Major Sources

Quantity 0001b
Value 00088

Unit Yalue 3B/1b

Major Sources
Yalue 00088
Quantity 000 cu.ft.
Yalue 00358

Major Sources

Yalue 00088

1581 1982
.73 48
10.¢7 k|
2758.9%
usa ysn
427.28 484
2. 138
1.68 23
606,50
Guatesalatexico
3 159
3L.5¢ ki
279,65
UsA Usa
1324 3
26.12 1
19,70
USA
123 1
.48
5.52
Usa
< cb763 11060
35,51 2l
China
L1 2%
bk {
9.48
Taiman  USA
3369 7642
2.06 S
Hexico
21020 8579
ge.2! kM
UsA usa
554 £01
438,80  186.76
400.22 4.35E+8

USA,HonduUSAS0ain

122 153
Ush usa

1983 1984 1985 1985 1987
b6 .39 151 - €20
{ 1 4

Hezica  Mezico USA UsA
424 485 461 806 847
2.47 17.83  19.92 27.82
3 12 35 ¢l

1.49 .97 1.3
usa USA USA usa

.01 8.25
8
.97
g 37 14 3] S
23 38 3 7 3
4,67 | k! 1
USA USA Usa Usa USA
301 S ] 1214 ?
K[} 11 3 148 9
2.67 g8.20 1
UsA USA . USA Usa ysa
35 20 0
1
vHexito
17257 29874  c2eks 12083 {sieb
35 93 (rd 30 Kkt

ChinaCzecCzechslo W.GernanyM.Eeraany, China

124 2ot 845 ] 335
2 3 2
3.10
Ush USA Barbados China
12835 12419 2385 179 139
3 9 2 3
Kesbuat Merxico

10313 bb4e  20.29 2t.17
a 22 30 45

UsA Nex/NGer USA

M9 b4b m 1054 717

503,37 49.56 122.44  75.59 1173.78

85 475 435 776 €27

UsA  USAChina YSA.YorealSA U3A
5% Kyl 14 153 5

USA USA Usa UsA



511C Description
&4 TGTRL Pager, Paperbosrd &
Articlas of Pacer
of »hich
b4L.1 Nemsprint
b41.2 Printieg &
Writieg Paper
b41.6 Fibre Euilding Boards
E A Cerroaated Pager
4 Peparboard
b42.112  Cardboard Boxes

241 TOTAL Fuelweod and Charcoal
¢42 TOTAL Wood in the Roagh
243 TOTAL Saxnuwsod

830 TOTAL Manufactures of Cork & Wood -

- 640 TOIAL Paper, Paperboard, Articles
TOTAL Nood-Based laparts

Estisated Inport Taxes 3 25X

212

DATA 1981 1982
S51% n/a
000 1b. 339,50 225,70
Value 00048 253.50 193
Major Sources Canada  Canada
000 1b. §86.80 375.25
Value 00038 506.90 514

¥ajor Seurces

000 1b.
Value 00038
Major Sources

845 1080.40
A91.10 652

009 1b, 853.60 447,47
Halue 0008 1027.50 4
Hajor Sources USA USA

000 1b. 1292.50 2935.49
Value 00038 338,49 1864

Fajor Sources

Value 0008 13 18
Value 00033 0 2
Value 00038 408 1629
Value 00048 © b54 501
Value 00038 5316 n/a
Value 0008 10251 . nha

0008 - 2963 n/a

1583

n/a

133.88
105

184,35
206

B860.44
445

.17
899

1189.32

1011

1
KK]

549
nla
nla

nfa’

1984

5482

400.23
213

251.34
231

1220.32

621

1050.24

1018

1844

5

17
3
b4b
Sage
6186

1547

1983

4947

359.28
1Y)

USACanadaliSACanadalsa

160.30
173

USA,CanadiSA,CanadCanadaliSACa- sdaMexCanada

716.25
KK}

Sweden,USSxeden,USSweden  SxedenliSAUSA

510.10
452

USANexicoUSANexicoMexico

1533

H]

]
176
s
4947
5705

1428

1986

6033

211,70
14}

202
261

1119.40

607

754.20
b4s

Hexice

2034

L]

0
24
1054
4035
mi

1779

1987

BItl

353.16
230

USA, Canalisa

77571
412

Canada, UCanada

1707.03

586

USA, SwedBrazil, U

546,11
20

Hexico

1949.28 2163.04 3373.70 4398.28

b

Hond,USA Henduras Honduras Honduras Honduras Honduras Honduras

25
997

et

9134

2284



Appendix 6: Census Data on Housing Construction.
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sndix 7: Estinated Employment in Forest Sector 1987.

Lcg Producticn 2173
Sawn Production 11580
Secondary Output .

Forestry Employment 120
Loggcinc Employment . 170
Sawmill Employment 200
ManuTacturing Emplovment 2350
Total 740
Davs cer 1000 Cu.ft /Loags =3¢
Davs per 1000 Bd.Ft./Sawn S
Labou~ Force 48100

Share {.5%
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\ppendix 8: Extracts from the report "An Economic Policy for
British Honduras", by J Downie, 1959

(Extract from Chapter III - The Framework of Policy.)

FORESTRY

19. I am keenly aware that my views on the forestry programme
conflict with those of others who have examined the economy of
British Honduras and also with very deeply ingrained local
sentiment. I am compelled to record nevertheless that I have the
gravest doubts about the justification for a forestry programme
of the present size. I appreciate the strong temptation to
invest in something for which it is quite certain that the
country is suitable, and how this is reinforced by the knowledge
that present difficulties are so acute because of heavy
disinvestment in natural forest capital in the past. I accept
further that the ultimate return on forestry is very large. But
there is a strong 'prima facie' presumption against a poor
country investing a big proportion of its capital in a project
which yields a return only after so long a period. When a
peasant is hungry epnough he eats even his seed corn. 1 do not
suggest that British Honduras is in so desperate a postition as
that. Nevertheless, I do not believe that it can afford to wait
anything from 40 to 100 years to get a return on its money. *

20. The Conservator of Forests was good enough to provide me
with the information necessary to calculate a very rough rate of
return on capital investment in forestry. The results I obtained
were & percent on the relatively quickly yielding pine
plantations and a rather higher rate on bringing pine under
protection for natural regeneration. It may be suggested that,
since money c¢an be borrowed at 6 percent, the investment 1is
justified. But this is an irrelevant comparison. For it is not
possible for British Honduras to borrow unlinited amounts at 6
percent; not indeed at any rate of interest, however high. Since
forestry is competing for capital.-with other urgent needs-many of
which can offer a much quicker return-the 6 percent rate at which
a limited amount can be borrowed is not relevant; the effective
rate of interest which capital should earn is far higher; and by
this standard forestry does not pay. This conclusion is all the
more true for investment in hardwoods, where the period of tbhe
investment is much longer and the true financial return
correspondingly lower. '

21. I accept the need for a forestry service, to perform
scientific and technical functions, manage the Crown estate,
provide protection and supervise commercial operations. But I
deprecate the investment of large sums of public money in the

»

On the present programme, it will be after 1990 before the
income earned from forest developitent begins to exceed the cost
of development. Between now ind then the programme, if
unchecked, will have required abyut $9,000,000 of new money.
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creation of forest capital. I have seen the Conservator's
proposals for the next five years, which involve further
substantial incresses in the expenditure. In my view, the need
is rather to reduce them and 1 make proposals to this end in
Chapter 1IV. I am not competent to advise on the detailed
composition of the restricted programme I suggest. But the
figures I have seen suggest that it should be heavily
concentrated on bringing under protection for natural
regeneration the quicker yielding woods, such as pine and balsa,
expenditure on establishing plantations being authorised only if
exceptional justification can be produced.

(Extract from Summary of Recommendations.)

6. The scale of the forestry development programme should be .
.drastically reduced. '

(Extract from Chapter IV - An Interim Outline Plan.)

12. Forestry: I have already explained why I think that
investment in forests should be reduced. The level of spending I
have proposed is intended to esnable an effective forestry service
to be maintained, provide for the preservation of the plantations
already created, and permit some continued work on bringing areas
under protection for natural regeneration.
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Appendix 9: Specimen Job Descriptions.

Post:
Classification:

Duties:

Responsible for:

Reports to:

Chief Forest Officer
SMI Salary Scale {(Senior Management)

Head of Forest Department and Chief Advisor to
the Minister on forestry matters. Preparation
of annual forestry budget and advising on its
disbursement to forestry divisions. General
administration of the Department's affairs
which includes silviculture, protection,
harvesting, utilization, national parks,
wildlife management, technical personnel and
timber marketing.

Permanent Secretary

Personnel supervised: All technical and professional forestry

personnel. :

Special considerations:

Qualifications possessed by present holder of post:

At least a Bachelor's degree in Forestry and
ten years' experience in the forestry
profession.



Post:
Classification:

Duties:

Responsible for:

Reports to:
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Principal Forest Officer
ASI Salary Scale (Applied Science)

Deputy Heai of Department who performs duties
of HOD dvring his absence. He manages the
Belmopan Wood Workship and supervises forest
rangers in charge of the Belize Toledo,
Belmopan and Orange Walk Ranges. Assists HOD
with answering of correspondence, the issuing
of forest permits and short-term licences and
collection of statistical data.

Chief Forest Officer

Personnel supervised: Wood workshop supervisors and technical

staff in forest ranges.

Special considerations:

Qualifications possessed by present holder of post:

At least a Bachelor's degree in Forestry and
five years' experience in the forestry
profession.



Post:
Classification:

Duties:

Responsible for:

Reports to:
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Forest Officer
AS 3 Salary Scale (Applied Science)

Responsible for the administration of Forestry
Division, including the preparation of the
Division's budget and an Annual Plan of
Operations covering all forestry activities in
the Division. This officer is responsible for
the implementation &and monitoring of the
projects contained in the Plan after it has
been approved by the Head of Department.

The Chief Forest Officer

Personnel supervised: Foresters, Forest Rangers, Forest .Guards,

Mechanics and Clerical Staff.

Special considerations:

Qualifications possessed by present holder of post:

At least a Bachelor's degree in Forestry with
at least one year's practical experience prior
to academic training in professional forestry.



Post:
Classification:

Duties:

Responsible for:

Reports to:
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Forester
TSIA Salary Scale (Technical Support Services)

Senior Executive to a Forest Officer in charge
of a Division. Responsible for the direct
supervision of Forest Rangers such as
reforestation, exploitation control, forest
protection, silviculture and forest
engineering.

Forest Officer N

Personnel supervised: Forest Rangers, Forest Guards and other

support staff.

Special considerations:

Qualifications possessed by present holder of post:

A two-year Diploma course completed at a
recognized technical forestry school such as
the Cyprus Forestry College.



Post:
Classification:

Duties:

Responsible for:

Reports.fo:
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Forest Ranger

TS 3 Salary Scale

- This officer is one who has acquired a great

deal of practical experience over a period of
years. He supervises Forest Guards and open
vote workers in such tasks as the establishment
of forest plantations, forest road construction
and wmaintenance, forest protection and
harvesting. On some occasions he is put in
charge of forest sub-stations in ranges.

Forester or Forest Officer

Personnel supervised: Forest Guards and open vote workers.

Special considerations:

Qualifications possessed by present holder of post:

At least a primary school certificate and some
years of experience as a Forest Guard.



Post:
Classification:

Duties:

Responsible for:

Reports to:

Personnel supervised: Forest Guards and Forest work:
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Conservation Officer
TS S5A Salary Scale

Enforcement of the Wildlife Protection Act and
the National Parks System Act. Supervises all
field operations of an environmental nature and
assists in educating the general public on
matters pertaining to conservation. On many

occasions he also performs the dutiez of a
forest range:.

Forest Officer or Forester

3

Special considerations:

Qualifications possessed by present holder of post:

Special Remarks:

High School attendance,

This post should be upgraded to the TS3 scale
where it was.



Post:
Classification:

Duties:

Responsible for:

Reports ‘to:
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Forest Guard
TS6A Salary Scale

These are the most junior members of forestry
technical field staff. After a short period of
in-service training, they engage in such tasks
as patrols for forest protection, releasing
trees for harvesting, measuring logs for
royalty assessment at sawmills and supervising
work <c¢rews involved in silvicultural
operations, forest engineerng and fire
supression.

Forest Ranger

Personnel supervised: Forest workers

Special considerations:

Qualifications possessed by present holder of post:

At least a primary school certificate.
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Appendix 10: Forest Resource and Area Information

The location and extent of the present forest resource

On a national scale, the 1:250,000 maps accompanying the
report on land use (Wright et &al. 1959) rewmain the primary source

of information. The field traverses for the 1952-54 land use
survey were used in conjunction with then-existing aerial
photographs to prepare 1:40,000 soil and vegetation maps. The

reduction to the final scale of 1:250,000 omitted the location of
the field traverses so it was not possible for the TFAP Mission
to determine which boundaries were drawn from field survey and
which were extrapolated from the photographs. Wright et al.
(1959, page 9) reported that field traverses were close together
in farming areas such as Corozal but 30 to 40 miles (48-64 km)
apart in the Maya Mounteains.

Thé maps from the land resources surveys of Toledo District
in 1986 (King et al. 1986) and Stann Creek District in 1988 (King
et al. 1988) show the soil sanpling points but nco aettempt was

made to reclassify the vegetation. However the changes 1in
vegetation cover between 1969/70 and 1985/87 are shown on the
1:100,000 maps for these two Districts. The base maps were the

1:50,000 topographic sheets.

The category "forest land" which appears in the annual
reports of the Forest Department represents about 93%Z of the
total area of the country. Forest land was reckoned at 8,230
miles? (21,322 km?) in 1981; cf. 8,490 miles? (22,000 km?) in
1978 (FAO 1978). This category includes all land except that in
urban areas and that zoned by the Land & Survey Department as
agribusiness land. The latter does not imply that the land is
actually in such use, or even suitable for agriculture. The 93%
is perhaps best viewed as an indication of the potential extent
of the forest cover in the absence of human influence.

The large number of Classic Mayan sites, about 600, suggest
that the ancient population may have been much larger than any in
post~Columbian time. The small indigenous population, too small
_to be worth' enslaving by the Spaniards, and the poverty of the
soils, may have helped to maintain a very high proportion .of
forest cover in Belize for the nine hundred years until this
.century=—-The traditional lack of interest in agriculture has
also helped to keep the land under forest. : e -

The natural distribution of forest types 'is determined
.parC%gibx_climate but mainly by the soil. "Unquestionably, soil
development is the key to the variation in the plant cover"
(Wright et al. 1959, page 30). The role of fire in establishing
or maintaining tropical pine forest seems to vary. Lightning-
caused fires plus a heavily leached soil on a very ancient land
surface appear to favour the conifers on the Mountain Pine Ridge
and other isolated upland sites. On the coastal plains and in
the north of Belize, the "pine ridge" seems to be confined to
heavily leached sandy soil, and sustained by arson.
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The . broadleaved. closed forect occupied in 1981 about 6103
1iles? (15812 km?), mangrove and swamp a further 929 miles® (2408
:m?), while open forest and pine covered only 381 miles? (986
:n2) (Hartshorn et al. 1984). The sparsity of rain gauges makes
ixtrapolation hazardous (Walker 1973) but the tropical pines seen
jot to be found where the average annual rain is more than 78
inches (2000 wmm) {up to 117 inches, 3000 wmm, on the southern
zoastal plain). However, this does not imply that the vegetation
inder lesser -zaimfall.-will be open and pine forest; fire and soil-
conditions then determine whether conifer or broadleaved forest
will prevail.

The following table is taken from Lanly ({(1981):

Natural woody vegetation estimated at end 1980
in miles? (km?)
Broadleaved NHCfluc NHCf2 NHECYF NHCa NHc¢/NHO nH
3092 1760 48s2 1583 355 178
(8010) (4560) (12570) (4100) (920) (460)

Coniferous NSfluc NSf2 NSf NSa
347 27 374 Ly
(900) (70) (970) (1150)

Broadleaved N.fluc N.f2 N.f N.a

& conifer 3439 1787 5226 2027
(8910) (4630) (13540) (5250)

NH = predominantly broadleaved, NS = predominantly coniferous

NHC =closed broadleaved

NHCa =formerly closed broadleaved forest now in fallow after
agriculture

NHc/NHO= mixed forest trees and grassland

nH = mixed shrubs and grassland .

fluc =logged forest not under intensive management but with
capability for timber production

f2 = forest lacking capability for timber production

f = (fluc + f2) '

NSa =formerly conifer forest now in fallow after agriculture

The third column is the sum of the first two columns; the third
pair of lines. contains the sums of the first two pairs of lines.

In the Lanly compilation, the mangrove and swamp forests are
included in the broadleaved classes. Clearly there are

discrepancdies between - the Lanly compilation and. .the US-AID ~°

environmental profile. The 4852 miles? (12570 km?) of Lanly’s .’
-NHCT=should agree—with the 7033 miles? (15812 + 2408. = 18220 kmn?)
of Hartshorn et al. (1984).. The difference is 2181 miles? (5650
xm?), a massive U5% increase on the Lanly data. The Lanly
compilation used the forest type estimates in Wright et al.
. {1959) and the terminal report of the FAO project BZE/75/008
Forestry Development, Belize. The latter cited unpublished
sources in the Forest Department for its figures. The US-AID
environmental profile prepared by Hartshorn et al. (1984) also
relied on the 1978 terminal report of the FAO project. The
figures should agree ! It is no.longer clear how the Forest
| Department, which is the proper source of such data, used to
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compile the figures which have been cited by various consultants
for more than a decade. The TFAP Mission was told that there
have been no new compilations since 1978, yet the various
consultants seem to have received differer t data sets.

The early work on forest typification was hampered by
preconceptions about successional trends in the vegetation. Some
soil surveyors and foresters considered that in time all forest
would tend to culminate in a climatic climax of closed
broadleaved high forest. Others considered that the rainfall was
so great that erosion and leaching would impoverish the soil.
Then broadleaved forest would degrade through broken ridge to
pine and finally grassland with scrub.

Although several branches of the Forest Department's work
were closed down during the depression years of the late 1920s
and 1930s, the classification of forests was continued. A number
of sample plots were established, using the wmethods recommended
by Burtt Davy. A preliminary vegetation type map was ready by
1933, '~ Also during this period at least some of the forest was
inventoried in strips at a frequency of 2%. The first three of
what was clearly intended to be a longer series of papers on
forest types were published in the Caribbean Forester in 1942 and
1945, The profile diagrams associated with the sample plots are
still available in Belmopan. These early studies have been
summarized and published in essentially gualitative terms but it
is likely that the field work was quantitative. The original
data could be helpful in management planning, especially as
regards the regeneration.

The field books from the sample plots and from the sampling
inventories, the strip maps and the vegetation type map from the
1920s-1940s should be recalled from the archives of the Forest
Department and integrated with more recent data to prepare type
and stock maps for each Forest Reserve.

The early work of the Forest Department on vegetation
typing, plus that of the 1950s' land use survey team, was based
on field traverses supplemented by aerial photographs. Wright et
al. (1959) considered that the bioclimatic classification of an
early version of the ‘Holdridge system was more useful than the
physiognomic system of Beard; the land use survey team did not
have_time: to—acquire sufficient knowledge_ of the structure of the
plant communities. The boundaries of the broad categories of the

:ﬁoldnidge»xype system which are shown on the land use summary map
- in Wright et -al. 1959) thus depend on the
-extr&polatlons of rainfall patterns which "were available at that
time. 'Since these extrapolations are now considered to be
incorrect (Walker 1973), there has been a tendency to disregard
the finer classification of vegetation on the 1:250,000 map. The
empirical vegetation associations and assemblages of Wright et
al. (1959) were not defined. They were characterized by named
pairs of species which the field surveyors considered were
dominant in the type, supported by a short list of other common
species. The classes of Wright et 8l. (1959) have also been
criticized for lacking a theoretical framework (Hartshorn et al.
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984) and, because they are not formally defined, for being hard
.0 use consistently in the field (Johnson & Chaffey 1973).
levertheless, tha land use survey team was convinced that there
jas &8 close association between vegetation type and the

inderlying soil. Multiple discriminant analysis could be applied
;0 the data of Wright et al. (1959) to test the strength of this
issociation. The ODNRI 1land resource survey team in Toledo

)istrict {King et al. 1986) and Stann Creek District (King et al.
.988) did not find—arn— vevident correlation between soils and
regetation or landform. Partly for lack of time, the ODNRI team
sreferred to characterize the landforms and soils rather than map
-he boundaries between the soil types. The ODNRI reports stress
:he importance of more detailed surveys before decisions are
taken about land use changes.

The Forest Department appears to have made little use of the
land use survey, perhaps through misreading the 1959 book. The
report of the 1969-71 inventory of Chiquibul Forest Reserve
{Johnson & Chaffey 1973) states that the maps of Wright et al.
{1959) "record the authors opinion of what is the natural climax
vegetation for each locality. It does not follow that the
vegetation types exist as mapped for each locality". The TFAP
Mission was unable to find anything in Wright et al. (1959) to
indicate that the maps show supposed climax types rather than
those actually seen in the field or interpreted from th: aerial
photographs. Perhaps as a consequence the Forest Department's
own inventories have made little attempt to relate the vegetation
of the Forest Reserves to the 77 classes suggested by Wright et -
al. (1959). Unfortunately, no alternative classification for the
forest associations has been proposed arnd hence the extrapolation
of data from the inventory transects to the remainder of each
Forest Reserve has been weak. However, this kind of forest
typing is needed for the spatial application of field management;
the managerial techniques are derived from experiments,
inventories and diagnostic sampling, &and the mapping of the
forest types indicates where each technique should be applied.

The Forest Department should re-examine the field books of
the inventories in the Forest Reserves and where possible delimit
the forest associations of Wright et al. (1959) on the maps.
Interpretation of the: best available aerial photographs may
assist, bearing in mind that some of Belize has been re-flown
quce a year for several years.

_inventcry data from the period 1969-1981 should _be
.EEﬁdeésskd .with post-stratification and standard groupings of
species--and size ‘classes to give information for management

planning-.

By the time that the Forest Department'was created in 1922 a
zood deal of the northern half of Belize had been alienated. The
Haematoxylon forests were privatised at an early stage of

Zuropean settlement. Later, the easily accessible mahogany areas.
covering practically the whole of the north and part of the south
left the Crown estate (Stevenson 1938). The Land & Survey

Jepartment's property map shows the great extent of the areas
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assigned as "mahogany works", all through the lowland areas of
the country. The establishment of the permanent forest estate,
in accordance with the recommendations of the Hummel report in
1921 (Hummel 1925), was very largely restricted to the less
accessible and higher lands of Belize, plus the southern coastal
plain (pine and grass savanna) and swamps. The imposition of
land tax caused relinquishment of some private holdings and
consolidation of others. However, the proportion of privately-
owned land in Belize in 1988 has altered .less..than 0.5% from the
4s5x in 1938. The Forest Department has not been able to obtain a
permanent foothold in the rich mahogany forests north of the
Belize River, except for Freshwater Creek Forest Reserve. The
various estimates of areas for past and present Forest Reserves
in Belize have been shown in Table 3.10.

There is little publicly available information on forest in
private hands. The exception is the forest of the former Belize
Estate and Produce Co. This compary, holding at one time nearly
one fifth of the land area of Belize and reputedly the richest
mahogany forest, was one of the few to take advantage of the

creation of the Forest Department. For some years, Forest
Department staff were seconded to the cowmpany to assist in
management. The size of the estate was reduced over time but was

still 980 miles? {2538 km?) in 1984. The productive forest area
of 754 miles? (1953 km2?) was inventoried in 1975. The company
estate is now split into several portions, some of which are
under short-term forest licences and permits.

Forest land areas

Several estimates of the forest land area of Belize,
according to different categories, are provided below. The TFAP
Mission was unable to determine how the various figures were
compiled but the origin- of most data was given as the Forest
Department. A particular problem concerns the categories
"productive and unproductive"” and "accessible and inaccessible"
forest. These classes are not defined in the annual reports of
the Forest Department. .Inventories in the 1970s and early 1980s
have used various classes. The Chiquibul inventory (Johnson &
Chaffey 1973) used "inaccessible" to mean remote forest located
on severely dissected terrain, but did not define rewmoteness or
the degree of dissection. The same inventory used "unproductive"
to mean_ynloggable forest located on rock, mainly steep limestone

T kar¥TT——The distinction between inaccessible—and unproductive-is
Junclear. The Maya Mountains and Columbia River inventory (Wilson
EEOrg)=55eFd- categories which are described confusedly in the
-report~-:--The Cockscomb Basin inventory (Woods 1977). confused
definitions of slope classes.

It was not obvious to the TFAP Mission what use was served

by these categories. Accessibility can be altered by road
building and productivity by changes in utilization standards and
by silvicultural measures. The classification of forest by

"accessibility” and "productivity" should be dropped or replaced
by unambiguous and consistent definitions.
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The tables that follow have been taken frowm various sources.
The origin of the data was usually ascribed to the Forest
Department but the means by which the figures were compiled could
not be ascertained by the TFAP Mission.

Forest land areas in km? in 1981

{table IV-7 on page 93 of Hartshorn et al. 1984, and DFS Deutsche
Forstinventur Service Gmbh 1983)

Forest land Forest National Private Total DFS (1983)
category reserves land land km? total km?
closed forest 5286 4367 6519 15812 16335
{(broadleaved) 83 67% 73% T4% T4
open forest 642 210 134 986 1505
(woodland & pine) 10% 3% 2% 5% T4
mangrove: T 26 974 1408 2408 2393
and swamp -7 15% 174 1174 114
open and . by 1006 696 2116 1782
grassland p4 15% 8% 10% 84
Total 6368 6557 8397 21322 22015

Forest land areas in km? in 1976, preliminary FD estimates
(appendix 4 in the terminal report of FO:DP/BZE/75/008 Forestry

Development, Belize; FAQ 1978. 1981 total from Hartshorn et al.
1984)

Forest land . Forest Reserves 1981 non-permanent
category protection production total total state reserves
closed forest 1194 4103 5297 5286 611
(broadleaved)

open forest . 130 513 64 2 642 202

{woodland & pine)

mangrove - - 2o 26 26 16
.and swAmD= . . e . . .

109 306 b1y 414 .-

1433 Lolg 6379 6368 829
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Forest land areas in }<m= in 1976, preliminary FD estimates

(appendix 4 in the terminal report of FO:DP/BZE/75/008 Forestry
Development, Belize; FAO 1978)

Forest land National (Crown) lands Private lands
category protection production total protect. product. total
closed forest 2124 2918 5043 1070 (4915) 6159
(broadleaved)

open forest b 206 210 28 (101) 134
(woodland &

pine)

mangrove - 974 974 - (1401 1408

and swamp

open and 6 1110 1116 47 (6l42) 696
grassland

Total 2134 5208 7343 1145 (7059) 8396

Forest land areas in km, in 1976, preliminary FD estimates

{appendix 5 in the terminal report of FO:DP/BZE/75/008 Forestry
Development, Belize; FAO 1978)

Forest land Forest Reserves
category productive forest areas unproductive forest areas
access. inaccess. total access. inaccess. total
closed forest 894 iy gl 1368 976 1603 2579
(broadleaved)
open forest b27 13 440 - - -
(woodland &
pine) .
mangrove . - - - - 26 26
and swaaop
_open and ... W14 - 414 - -
ograssland |
AT LT S e e, T

TTorEFEEL . 1735 487 2222 976 1629 2605
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Forest land areas in km? in-1976, preliminary FD estimates

(appendix 5 in the terminal report of FO0:DP/BZE/75/008 Forestry
Development, Belize; FAO 1978)

forest land National and private land

category productive forest areas unproductive forest areas
access. inaccess. total access. lnaccess. total

closed forest 9231 - 580 9811 1704 1036 2740

(broadleaved)

open forest 49s 39 534 13 - 13

(woodland &

pine)

mangrove - - - - 2383 2383

and swamp

open and , 1707 - 1707 - - -

grassland

Total 11433 619 12052 1717 3418 5136

411 forest land 13168 1106 14274 2693 5047 7742

Exploitable area (km2) and volumes ('000 m3), productive forests of
Belize. (table IV-9 on page 95 of Hartshorn et al. 1984)

Location Area Primary Secondary Tropical Total A
km2 hardwoods hardwoods pines '000 m3 AAC
SBelize Estate 2430 444.0 4148.7 - 4592.7 91.9
Chiquibul FR 1850 80.8 3434.6 - 3515.4 70.3
Cockscomb FR 410 '24.6 1410.4 - 1435.0 28.7
Columbia River &
Maya Mountains 1340  80.7 8142.3 - 8223.0 164.5
Vountain Pine 515 - - 10.6 205.8 216.4 4.3
other FRs ... . ... 2614 72 3467.8 _  454.3 . 4102.1._82.0.
and - 4850 ? 4672.5"°"  140.0" 4812.5 '96.3

~ 1h009 630.1 25466.9 800.1 26897.1 537.9
(values from 1978:14270) )

2% AAC = annual allowable cut, estimated as 2 per cent of the
standing forest volunme. .

?lantations of Pinus caribaea on the southern coastal plain 18.73
xm? (?)

?lantations of Gmelina arborea in Silk Grass Forest Reserve 7.49
wm? (7) :
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Appendix 11: Details of Individual Forest Reserves of Belize

Bocotora

No information obtained. The area is more or less coincident
with Manatee Forest Reserve.

Chiquibul

Gazetted by SR&0 55 of 1956 with original aree 1849.29 km?. No
excisions so far. v

Cockscomb Basin

Gazetted by SI 93 of 24 November 1984 with original area 398.87
km2, No excisions so far. The Cockscomb Basin is also covered
by a "closed area for hunting"” regulation (SI 94 of 1984) made
under section 11 of the Wildlife Protection Act 1981.

Columbia River

Gazetted by SI 33 of 5 June 1954 with original area 448.07 km?,
but already a Crown Forest Reserve by 1930. The Forest Reserve
was reduced to U416.69 km? by SI 40 dated 10 May 1977. The
rectangle excised for milpa farming had contained the Forest
Department (FD) taungya plantations of Swietenia which were
established 1955-63. The rectangle was re-cleared for farming in

1975.

Commerce Bight

Gazetted by SI 46 of 10 May 1977 with original earea 51.80 km?
(however, FD records give the area &s 4,15 km?2). The Forest
Reserve was divided by SI 59 of 30 July 1982 into two portions
(986 and 2778 ha) and reduced to 37.64 km?2. However, Johnson
(1988) mentions only the portion with 2778 ha.

Deep River
Gazetted by SR&0 49 of 1941 with original area 408.18 km?., At

some tiwme before 1977 the Forest Reserve was enlarged to its
present 590.53 km?.

Freshwater Creek

Gazetted by SR&0 12 of 1960 with original area 296.20 km2.
However this® area was certainly a Crown Forest Reserve by 1930
(Record 1930). FD records in 1977 give the area as 300.45 km?2,
perhaps by inclusion of Honey Jib Camp Forest Reserve.

Goldeﬁmgiream
ﬁﬁn:?mﬁnxgggion:obtained. This hardwood reserve. on the Southern
““Cogstal_Plain ‘was dereserved during the 1950s.

Grant's ‘Work

Gazetted by SR&0 47 of 26 July 1941 with original aresa 74.07 km2.
The boundary seems to have been altered several times. In 1977
the FD recorded an area of 75.11 km?2, It was reduced to 39.30
km? by SI 65 of 8 September 1980 and to 34.48 km2 by SI 56 of 17
May 1985 or SI 67 of 6 June 1986. The current FD estimate is
32.40 km?. However, Johnson (1988) gives 32.40 km? as the area
of Grant's Work A and 13.60 km? for Grant's Work B.
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Honey Jib Cawmp
No information obtained. A Forest Reserve by 1955. Perhaps
absorbed by Freshwater Creek Forest Reserve.

Iguana Creek

No information obtained. The former forest reserve seems to have
been taken over by the Mennonite settlement of Spaenish Lookout,
perhaps as a result -of~the recommendation for dereservation by
Wright et al. (1959, page 189) on the grounds that some of the
forest had little value and the area was needed to resettle the
former inhabitants of Yalbac wvillage.

Machaca Creek

Gazetted by SR&0 24 of 9 July 1963 with original area 41.26 km2.
The area was about halved by Si 41 of 10 May 1977 to 23.70 km?
while the present FD estimate is 22.50 km?2.

Manatee

Gazetted by SR&0 21 of 1959 with original area 458.95 km2. The
FD recorded 458.44 km? in 1977 and the present estimate is
458.15 km?2. 112.71 km? 1lie in Stann Creek District and the
remainder in Belize District.

Mango Creek

Gazetted by SR&0 6 of 1960 with original area 269.90 km2?2, Mango
Creek was dereserved in 1969 for large-scale commercial
horticulture, especially hydroponically-cultivated tomatoes, by
the US company National Bulk Carriers. This scheme failed and
Mango Creek was then re-reserved. The boundary was slightly
changed froa the original line of 1960 by SI 43 of 10 May 1977 to
266.59 km? and there was another small reduction by SI 68 of 6
June 1986 to 265.32 km2. The present FD estimate is 144.04 km?2,
after an excision for which there seems to be no gazette notice.
The company Plantation and Estates Ltd. (funded at least in part
by Verband fur Boise 'Kapital, Germany) intends to clear 1894 ha
for oranges and 6000 ha for plantation-grown pine. It is not
known how the balance .of 4334 excised hectares will be used.
Johnson (1988) considered that there were still 232.29 km? in the

Forest Reserve at the beginning of 1988.

Maskalls
No information obtained about the original notification or
extensions“ THe reserve was extended by -SR&0 11 of 1949, The

foggst reserve had been lost by the late 1950s.

o

“MauatAins . . .
Gazetted by SI 42 of 10 May 1977 with original area 937.69 kmn2.
There was an excision for a banana plantation of 395 ha at Medina

Bank by SI 13 of 6 March 1979, ledving a present extent of 933.74
km2. '

May

Mountain Pine Ridge

Gazetted as a protection forest by SR&0 77 of 1944, It was
reclassified as a production forest in 1952. The first gazette
notice on file is SR&0 19 of 1959 (536.36 km?) but the area was
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reduced by SI U9 of 10 May 1977 to 514.78 km?, its present legal
extent.

Sibun
Gazetted by SR&0 20 of 8 April 1959 with original area 515.27 km?
but already a Crown Forest Reserve by 1930. This was reduced by

SI 48 of 10 May 1977 to 429.75 km?, its present area.

Silk Grass -
Guzetted by Notice 624 of 28 October 1922 with original area
27.20 km2. Silk Gress was the first forest reserve [?]. The FD

recorded 28.49 km? in 1977 but the area was reduced by SI 60 of
30 July 1982 to 26.41 km?2. -

Sittee River

Gazetted by SI 47 of 10 May 1977 with original area 380.09km2.
Although there do not seem to have been any excisions the FD
records a present area of 379.46 kmZ.

Swazey-éladen

Gazetted by SR&0 6 of 1960 with original area 62.16 km?., There
is no record of any excisions.

Vaca

No information obtained. A Crown Forest Reserve by 1930.
Xcanha

No information obtained. A Forest Reserve by 1955.

Yalbac Creek

Gazetted by SR&0 46 of 1956 with original area 183.89 km?. The
gazette notification 1is unusual because it states clearly the
reason for the reservation: "to preserve from cultivation a

valuable tract of mahogany forest". However, this forest reserve
no longer exists.
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Appendix 12: Hurricanes in Belize

page numbers from Wright et agl. (1959)

1787 2 September. Settlement of Belize completely destroyed,
1813

1827

1864

1883

1915

1920

1931 10 September. Passed over Belize City, not felt 18 miles
south at Gales Point (p.19). However, Zree (1956) stated that
the forests were damaged within a belt of about 50 miles [width].
Practically all the pine forest in the vicinity of Belize Town
was destroyed. Mahogany and other hardwood forests were also
damauged, especially in the coastal areas. Further inland the
damage to mahogany was not severe.

1941 28'.September. Stann Creek District. Long anastomosing
swathes of damage occurred to improved mahogany forest in Silk
Grass Forest Reserve. The tops of the ridges in the most level

portions of the reserve were the most badly hit and the forest on
the south-east face of the hills lying to the north and west were

very badly damaged. Mahogany appeared to be very wind resistent.
' Many large trees and tall poles survived undamaged in areas
otherwise badly damaged. About 10 per cent of the larger pine

trees in the Melinda area to the north of the Silk Grass Forest
)Reserve were blown down but the younger poles and regeneration
were not badly damaged (Lindo 1967).

) 1942 Summer (date not given by Wright et al. (1959)). Toledo
District. Destruction extanded well into Guatemala and reached a
point 85 miles inland from the coast. More than 795 per cent of

the large trees growing on the clay soils of the lowlands were
overturned (including almost all the remaining wahogany), but on
the limestone soils most of the trees (including those in the

) main track of the s$torm) survived. After the gale,
communications between villages were almost completely disrupted.
Many of the tracks formerly used between villages have never been
re-opened or have been ‘re-aligned through the undisturbed forest
of the limestone foothills (p.127)

)1942M8'N00ember. ‘Northern half of Belize. The hurricane track
passed over Freshwater Creek Forest Reserve. The- southern;
houndary of new damage overlapped the northern boundary of* the-
damage from the 1931 storm. A survey after the storm showed that
more than 75 per cent of the canopy species [trees ?] in the
hardwood high fcrest had been destroyed. The low bush was not

)badly damaged, but about 25 to 50 per cent of the pine were

" blown. On the deep black soils the larger trees were broken off,
damaging and smashing the small vegetation. On the shallow red

}soils most of the trees were uprooted. the mahogany trees that
were left standing were mostly of medium to small size with
comparatively thin crowns. Survey data from two plots totalling

)} 100 acres are given by-Lindo (1967).
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1943 a storm during the early 1940s, possibly 1943, affected the
southern Maya Mountains (page 19 in the report by Woods (1978) on
the 1975-76 inventory). This storm was said to have created the
broken ridge forest adjacent to the Machaca Pine plantation. It
could be the same as the 1942 summer storm 7

1945 crossed the coast between the mouths of the Temax and

Sarstun rivers, devastated the forest on a 25-mile front,
continued to cause forest damage until nearly 40 miles inside the
Guatemalan border, in the basin of the Rio Machiquila. Almost

every large tree was felled (p.19). Lindo (1967) says that the
storm track was southwest and that damage extended north to
Monkey River.

1955 [from FD annual report for 1955, p.6]

"50. Hurricane Janet swept over pAarts of the northern districts
on the night of 27th September. It caused serious and widespread
damage to mahogany and chicle forest covering about 500 square
miles. The greater part of this forest had already been badly
dameged by the [November] 1942 hurricane and most of it had
alreacy been heavily exploited in previous years both for
mahogany and chicle. Most of the damaged forest is in private
ownership, but three Forest Reserves, Freshwater Creek, Xcanha
and Honey Jib Camp were badly blown. Maskalls Forest Reserve was
also slightly damaged. In Freshwater Creek Forest Reserve, all
mahogany seedbearers which had survived the 1942 hurricane were
badly damaged, large branches being blown off, and some were
blown down. The tops were blown off all palm trees and zany
small and medium sized trees of all kinds were blown down. The
forest floor is therefore covered by a tangled mass of debris,
which will constitute a severe fire hazard for some years to

come., This debris will also make exploitation very difficult,
and tending work on natural regeneration which was in progress
virtually impossible. Except for the Forest Reserves in which no

felling had been pecrmitted since the 1942 hurricane and which
were regenerating fairly well, the damaged forest could not be
regarded as valuable, as it had been subject to over-exploitation
and accidental fires for many years past.

."51. The valuable forests owned by the Belize Estate & Produce
Company Limited in the north-west were undamaged."

.Lindo:=={:1967)==said that the main force of the wind eappeared to
have been in a northwesterly direction. Although a very large
smnunbersofmmrahogany trees were ‘blown .down or had their crowns and
- large branches broken off, a surprising number of trees were not
. too severely damaged. This was especially true of the larger
sized trees. The Achras zapota trees seemed to have suffered
badly and all the cohune palms had their tops blown off or their
leaves blown to ribbons.

1960 Abbie. wid-July. A small but intense hurricane crossed the
coast between Stann Creek and Monkey River. Tops were broken off
8 few hardwood trees and some dead standing pine were blown over.
Otherwise damage to the forest was minimal (Lindo 1967).
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1961 Hattie. 31 October. The FD annual report for 1961, Langley
(1963), Toleman (1963), Lindo (1967), Wolffsohn (1967) and
Johnson & Chaffey (1973) give accounts of the damage to forest
and the aftesrmath. Wind velocity may have reached over 300 kph.
Light damage extended across a belt over 100 km wide, severe

damage within 80 knm. 90 per cent of the canopy trees were lost
within a strip 50 km wide. strong gales affected .ue whole
country.

1971 Laura. September in Stann Creek Valley, damaged the Melinda
plantations (DFO's annual report)

1974 Carmen. 2 September. Track passed just north of Belize.
Fifi. 19 September. Damaged most forest plantations.

1978 Greta. 18 September. Damaged most forest plantations.
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Appendix 13: Analysis of the Mourtain Pine¢ Ridge Forest Reserve
Growing Stock

Forest: Mountain Pine Ridge Forest Reserve
Vegetation type and area: wmostly open pine forest, 514.78 km?
Inventoried area in 1970: 244.22 km?, of which pine forest

189.56 km? (forest cover type 1.1, more than 70% canopy closure,
5134 ha; forest cover type 1.2, 40-707% canopy closure, 7342 ha;
forest cover type 1.3, less than 40% canopy closure, 6480 ha).
In the analysis given below, stockings are stems per hectare
weighted by the cover type area within each wmanagement block;
volumes per hectare are volume-table volumes for trees at the
mid-points of the 5-cm dbh classes multiplied by the stocking per
hectare; volume-table volumes are from the single-entry table
reported by Johnson & Chaffey (1973), total volumes under bark to
7.5 cm top diameter (tvub); cover volumes are volumes per hectare
multiplied by the cover type area.

cover type 1.1 dbh stocking volume/ha cover volunmes
5134 ha class N/ha m3/ha m3
species cm 1970 1980 1970 1980. 1970 1980
Pinus caribaea 5-< 7.6 262 82 0.8 0.2 4o3s 1263
Pinus caribaea 7.6-¢12.6 247 182 3.2 2.4 16485 12147
Pinus caribaea 12.6-¢<17.6 105 173 4.5 7.4 23180 38192
Pinus caribaea 17.6-<22.6 43 86 h.4 8.9 22738 45477
Pinus caribaea 22.6-¢27.6 14 b6 2.8 9.3 14591 47941
Pirus caribaea 27.6-¢32.6 6 14 2.1 4.9 10874 25372
Pinus caribaea 32.6-¢37.6 2 6 1.1 3.4 5781 17343
Pinus caribaea »=37.6 1 1 0.8 0.8 4333 4333
totals for trees with dbh >=7.6 cum 19.1 37.2 97982 190805
net growth rate = 1.8 m3/ha/year
values from Johnscn & Chaffey (1973)
Pinus caribaea >= 7.6 418 19.5 100113
Pinus caribaea >=15.2 103 13.9 71363
Pinus caribaea >=25.4 14 6.0 30804
cover type 1.2 dbh stocking volume/ha cover volumes
7342 ha class N/ha m3/ha m3
species cm : 1970 1980 1970 1980 1970 198¢C
“Pinus“caribaées 5-¢ 7.6 229 119 0.7 -0.4 5044 2621
__Pinus caribaea 7.6-<12.6 196 245 2.5 3.2 18707 23384
f=Pinus=cacibaea 12.6-¢<17.6 65-.181... 2.6. 7.8 20521 57143,
~ZPinusi-cdaribaea 17.6-¢22.6 25 70 2.6 7.2 18906 52936
" PIhU§TEATibaea 22.6-¢27.6 11 34 2.2 6.9 16395 50674
Pinus caribaea 27.6-<32.6 5 10 1.8 3.5 12959 25917
Pinus caribaea 32.6-¢37.6 2 4 1.1 2.3 8267 16534
Pinus caribaea >=37.6 1 2 0.8 1.7 6197 12393
totals for trees with dbh >=7.6 cm 13.9 32.5 101952 238981

net growth rate = 1.9 mJ/ha/year

values from Johnuon & Chaffey (1973)
Pinus caribaea >= 7.6 304 13.7 100585
Pinus caribaea »=15.2 64 9.7 71217
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Pinus caribaea »=25.4 11 4.8 35242
cover type 1.3 dbh stocking volume/ha cover volumes
6480 ha class N/ha m3 /ha m3
species cm 1970 1980 1970 1980 1970 1980
Pinus caribaesa 5-¢ 7.5 166 168 0.5 0.5 3227 3266
Pinus caribaea 7.6-<12.6 103 357 1.3 4.6 8677 30074
Pinus caribaea 12.6-<17.6 25 189 1.1 .8.1.._6966 52663
Pinus caribaea 17.6-¢22.6 10 45 1.0 4.6 6674 30035
. Pinus caribaea 22.6-¢27.6 L 12 0.8 2.4 5262 15785
Pinus caribaea 27.6-<32.6 2 5 0.7 1.8 hs7s5 11437
Pinus caribaea 32.6-<¢37.6 1 2 0.0 1.1 3648 7296
Pinus caribaea >=37.6 0 1 0.0 0.8 0 5469
totals for trees with dbh >=7.6 cm 5.5 23.6 35802 152759
net growth rate = 1.8 m3/ha/year
values from Johnson & Chaffey (1973)
Pinus caribaea >= 7.0 146 5.7 36936
Pinus caribaea >=15.2 25 3.7 23976
Pinus caribaea >=25.4 5 1.8 11664

Johnson & Grimble (1987) assume an exploitable area of 28956 ha
(18956 ha inventoried in 1970 north of the Brunton Treail ang
Angels Avenue and 10000 ha which have not yet been inventoried to
the south of that line). This is just over helf the area of the
Forest Reserve (51478 ha).

figures calculated from the 1980 inventory

cover type 1.1, 5134 ha, tvub >= 7.6 cm dbh = 37.2 m3 /ha
cover type 1.1, S134 ha, tvub >=32,6 cm dbh = 4.2 m3/ha
cover type 1.2, 7342 ha, tvub >= 7.6 cm dbh = 32.5 m3/ha
cover type 1.2, 7342 ha, tvub >=32.6 cm dbh = 4.0 m3/ha
cover type 1.3, 6480-ha, tvub >= 7.6 cm dbh = 23.6 m3/ha
cover type 1.3, 6480 ha, tvub >=32.6 c¢cm dbh = 1.9 m3/ha
weighted average tvub >= 7.6 cm dbh = 30.7 m3/ha

average growth rate 1. 8 m3/ha/year net of mortality and logging

Both hurricane-induced mortality in 1978 and the log production
during 1970-79 are implicitly accounted for in the net average
growth rate shown by the difference between the 1970 and 1980
inventories. Log production summarised by Johnson & Grimble
(1987, table 2.1) was only 0.05 m3/ha/yr for 1970-79 and 0.16
m3/ha/yr for 1980-86 from the 18956 ha under management.

potential stock in 1988 = 30.7 + (8 years x 1.8) = 45.1 m3/ha at
28 years
potential stock on 28956 ha = 45.1 x 28956 = 1,305,916 m3
reduction for logging = 0.164m3/ha x 8 years x 18956 ha

= 24,870 m3
net potential stock on 28956 ha = 1,281,046 m3
cut on a 50-year monocyclic rotation, the annual cut would be
25,621 m3
potential stock in 2010 = 30.7 + (30 years x 1.8) = 84.7 m3/ha at
50 yrs, that is, assuming that &ll the pine regenerated in 1960
potential stock on 28956 he = 84.7 x 28956 = 2,442 573 =3
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cut on a 50-year monocyclic rotation, the annual cut would be
49,051 m3

The FD intention, indicated without explanation by Johnson &
Grimble, is a final stocking of 220 trees/ha at 35 cm dbh (0.563

md) = 124 m3/ha. The yield and thinning plot data should be
analysed in conjunction with the two inventories to see if this
aim is achievable or to suggest an alternative target. There is

no indication at present that another forest-wide inventory is-
necessary.

The calculations above result in figures which are quite similar
to those suggested by Johnson & Grimble (page 14) in their
extrapolation from the 1970 inventory, without reference to the
1980 inventory. Hcwever, these figures assume that the southern
area will provide a similar yield to the Western Felling Series,
and that the current growth rate will be maintained.
Observations of the Mountain Pine Ridge stands, including the
FD's yield and thinning plots, suggest the assumption of
maintained growth rate is extremely unlikely.

The Southern Felling Series was excluded from the 1970 inventory,
apparently because the topography was too steep for the
exploitation which was then aormal. An inventory may be
desirable in this Felling Series, since the Johnson & Grimble
calculation assumes that about one-third of the yield will be
derived from the southern area. The annual report of the FD for
1961 records that the outlying slopes of the Mountain Pine Ridge
suffered particularly badly from Hurricane Hattie, with windthrow
up to 90 per cent. However DFO (West) told the TFAP Mission that
the area south and east of the Brunton Trail did not show signs
of storm damage except close to the ridge tops nor had the area
been logged in the 1950s or 1960s.

What is clear from the successive revisions of working plans is
the sometimes considerable discrepancy between the FD objectives,
the state of the forest and the biological potential of the
tropical pines.

Ecological basis of silviculture for the tropical pines

The tradition in Belize has been to permit the cutting of trees
over a high girth limit, which varies between species . A
cutting limit can be useful in limiting logging damage, since,
injury to residual trees in tropical high forest is more closely
correlated with the number of trees felled than with the size of
those cut. A cutting limit can also help to ensure that mother
trees are left to ensure natural regeneration and are not cut
before they produce viable seed.

For species which are shade-intolerant and unresponsive to
thinning except when relatively juvenile, the selective felling
of adult trees as they reach the cutting limit does not benefit
the residual trees but does have a negative, dysgenic -effect
because the faster growing trees in a cohort are preferentially
removed. The tropical pines are among this group of shade-
intolerant species which are best managed under uniform and


http:indicati.on

241

monocyclic silvicultural systems, not polycyclic selection
systems.

Regeneration of pine on Mountain Pine Ridge

An unpublished history of forest in Belize by the FD states that
most of the older pine of the new generation dates from after the
major fires which burned almost all the Mountain Pine Ridge in
the drought year of 1949. Regeneration was further encouraged by
the soil disturbance due to logging from 1955 onward$ &nd the
devastation - -of the mature (o0old growth) pine by Hurricane Hattie
in 1961 and the subsequent fires and salvage logging. The old
girowth pine had been almost completely removed by 1971. Thus the
great majority of the present pine dates from 1950-70.
Unfortunately there are no maps or other observations to suggest
which areas regenerated when, so the regeneration period has been
assumed to start from halfway, 1960, for the Western Felling
Series.

Mapping of soil types and estimation of site indices

It is clear from observation that some management blocks support
better growth of pine and/or regenérated earlier than 1960; for
example, in the Habet Road and Morris Road areas [could these be
the survivors of the 1948 regeneration, of which half survived
the 1949 fires ?]. The area protected from wildfire was extended
continuously during the 1950s and it is 1likely that some
management blocks are thus appreciably younger than others; in
spite of occasional disastrous years for fire such as 1955.
Darcel in 1952 and Birchall in 1971-72 carried out reconnaissance
soil surveys and their work should be retrieved and compiled into
soil type maps. The soil typing and maps of fires should be used
to interpret the site index estimations to be prepared from the
thinning and yield plots, as suggested by Palmer in 1980 and
1982. If the observed dominant heights differ markedly from the
heights predicted from the site indices then the assumption of
even-~aged crops must be abandoned. In such case, fresh
calculations should be made for uneven-aged crops, aided by the
methods developed at the USDA Forest Service North Central Forest
Experiment Station; as suggested also in 1980 and 1982.

The stem frequency distributions indicated in the analysis above
of the 1970 and 1980 inventories suggest that the forest of the
Western Felling Series 1is behaving as if even-aged. The

interpretation is complicated by the past and present pine.

thinnings and hardwood eiimination by the FD. The cleanings and
thinnings have not been carried out according to any consistent
prescription, nor have the fellings been recorded as to location
or quantity. The policy of felling trees infested with mistletoe
and those tapped for oleoresin in 1974-82 also tends to eliminate

preferentially the larger trees from a given area. DFO (West).

believes that the tapped trees are no longer .growing but there
are no formal trials to confirm his opinion. Trees logged by the
FD to its own sawmill are recorded as to the management block
- from which they were cut but this information needs to be
supplemented by records of the thinnings and cleanings in order
to interpret the present state of the blocks.
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The 26 thousand hectares burned as a result of lightning strikes
and human agency between 1963 and 1980 (more recent figures not
seen) have also had an incalculable effect on growth and
mortality, for lack of FD observations.

Past and present management of Mountain Pine Ridge

Mountain Pine Ridge was gazetted as a Forest Reserve in 1944 and
classified as a protection forest. The regeneration resulting
from the initial mainly manual fire protection was mostly wiped
out in the great fires of 1949 but the ensuing abundant
regeneration was so promising that the Forest Reserve was
reclassified as a production forest in 1952, The granite basin
area (about 18 thousand hectares) was inventoried by Williamson
and Wolffsohn in 1953, a long-term felling licence issued in 1955
and the first working plan prepared by Wolffsohn in 1956. The
plan gave emphasis to prescribed burning, with the intention of
creating even-aged naturally-regenerated pine stands to be clear-
felled at maturity (taken to be 42" girth measured at 18" agl,
equivalent to 35 cm dbh).

The Mountain Pine Ridge working plan was revised in 1960 as part
of the FD's response to the Downie report (1959). That report
considered that Belize was too impoverished to support government
investments which took a long time to mature. Implementation of
the plan was nullified by the destruction caused by Hurricane
Hattie in 1961. It is not clear what were the FD's plans for
management after that event but by the ¢third or fourth draft
working plan, by Woods in 1978, a group selection scheme seemed
to be preferred. What this means in practice is that the forest
licensees can take any tree over the cutting limit from any part
of their licence areas at any time. In view of the biology of
the tropical pines, as indicated above, this practice is contrary
to the national forest policy of sustained yield.

The FD considered that thinning of the dense young regeneration
was necessary. A stick thinning was prescribed by Rosado in 1963
for stems in three height classes and revised by Lindo in 1965
for four height classes in young stands. A thinning guide for
older stands ,was prepared by Woods in 1978. Thinning trials were
laid down in 1963 and 1967 in stands of uncertain age with
interventions prescribed at three crop mean girths. However the
actual thinnings which Have taken place in the management blocks
have varied over time according to the inclinations of successive’
DFOs. There is a lack of records to show what interventions took
place where, when and how; as mentioned earlier. The formal
trials have not yet been analysed. Most of the management blocks
in the Western Felling Series have been thinned one or more times
by the FD (Locklear 1981}.

All indications from the management of tropical pines elsewhere
suggest that early thinning will concentrate the possible growth
onto potential crop trees while thinnings in stands over ten
years old are ineffective. Most of the FD thinnings in the last
15 years have thus _served only to reduce the total standing
volume.
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Recommendations
1. Compile soil type overlays from the Darcel and Birchall
surveys for the 1973 cover type maps.

2. Compile fire maps into overlays for the 1973 cover type
maps.
3. Using the 1966 pole crop mapping (Dominguez) and 1977/78

work (Woods) as a basis, divide the management blocks into
compartments according to soil type, fire history, crop age,
stand structure, etc.

y, Analyse the thinning and yield plots, prepare site indices
and compile site index maps into overlays for the 1973 cover type
maps.

5. Develop a growth and yield model and revise predicted yields
by compartments and management blocks, assuming no further
thinning of the regenerated stands and clear felling when the
stands reach maximum mai in volume.

6. Use the clauses in the current timber and transmission pole
licences to require the licensees to work systematically by
demarcated blocks (which would be indicated by the DFO). The

licersees should be required to clear-cut the existing forest so
as to convert the forest into even-aged stands, as was correctly
intended in the first working plan in 1956. Seed trees of good
phenotype should be left standing.

7. Clear-cut stands should be control-burned to eliminate the
encroaching hardwoods and to stimulate abundant seeding and
regeneration. "

8. The dense natural regeneration should be thinned according
to schedules developed initially from research outside Belize but
later from more comprehensive trials which should be laid down on
Mountain Pine Ridge.

9. The yield plot system should be modernised and greatly
enlarged. *

}
10. The recording systems for research and management should .be

thoroughly overhauled, updated and kept up to date.
|
11. The low natural fertility of the Mountain Pine Ridge soils
ensures that there is no competition from agriculture but equally
)little chance of greatly enhancing forest growth above 2
m3 /ha/year. Good mapping and adequate management records may
indicate areas with sufficient potential to justify the
) application of slow-release phosphate fertilizer to stands
thinned early to final stocking. However this treatment would
depend on positive results from formal research trials.

12. For most of Mountain Pine Ridge, management intensity must
be very low, because the low productivity does not justify more
’than minimal expense. The FD should withdraw from activities
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which detract from its priwmary function, which is the sustained-
yield management of forest for industrial use. In the Mountain
Pine Ridge, management means mainly fire control, early thinning
of dense natural regeneration, the monitoring of forest growth
and the control of private sector licensed activities.

13. Besides the timber yield, the major product from the

Mountain Pine Ridge should be tree seed. In particular, Belize
is the world's greatest 'Source of seed for the preferred
provenances of Pinus patula ssp. tecunumanii. The FD should

capitalise on this natural advantage and implement the
recommendations of the Robbins renort (1982), with appropriate
changes to account for changes inr global demand since then. An
active policy of marketing top-quality seed, from stands of good
phenotype managed for seed production, could result in income of
well over half a million Belize dollars annually. The seed
stands should be wmanaged aore intensively, with especial
attention to fire control and the removal of the hardwoods which
are the alternate hosts of the cone rust disease. The current
licensed logging of Lhis seed source is probably a less than
optimum use of the resource, especially as FD control is minimal.

14. The FD needs to charge for the services which it provides to
other bodies. For example, substantial damage is done to the
roads by military vehicles driving at speed in wet weather but no
compensation 'is charged or paid. Perhaps 12,000 tourists visit
Mountain Pine Ridge but likewise pay nothing towards the
maintenance of Forest Reserve facilities. Charges to forest

licensees for the use of the roads are wunrealistically low or
ncn-existent.
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for Logs, 1959 and 1980.
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Appendix 16: Apparent Consumption of Sawnwood by Species 1981-87.

Nahogany Cedar

UNITS 1981 1982 1983 1984 1985 1588 1987
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Appendix 17: Description Matrix of Sawmills Visited.
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KEY TO DESCRIPTION OF SAWMILLS VISITED

NO.

LOG SOURCE

PRODUCT

VOLUME

SPECIES

MARKET

" OWNERSHIP

AGE OF HEADRIG

TYPE

COUNTRY OF ORIGIN

Refers to number of Forest Department list of
sawmills,

PFP Private Fores . Permit

B Buys on open market

C Custom saws

FP Forest Permit

FL Forest Licence

L Lumber

C Cants

v Machined (siding, tongue and groove)
P Poles

D Dressed

MBF Thousand bnard feet lumber scale

~Note: If mill could not provide annual
cut, then cubic feet of logs that royalty
was paid (according to Forest Department
statistics) was multiplied by factor of
6. This could under-estimate production
because purchased logs from individual
loggers already hammered would not be
recorded.

Mahogany

Pine

Hardwoods

Precious hardwood, rosewood, =ziricote,
etc

mIoTo=

S USA
Mexico
Local
Own use

or=c

Ltd Limited Company
SP Single Proprietorship

Almost all mills were purchased second hand.
If true age is unknown, age is given. If only
numb~r of years present owner has owned
headrig, those years are given with a +
afterwards indicating unknown years of former
owner(s).

C Circular with diameter

B Band mill with flywheel diameter
C Canada

M Mexico

UK United Kingdom

G Germany

us USAa



MANUFACTURER

EMPLOYMENT

QUALITY OF SAWING

LOG PRICE

MILLING COST

251

Rodriguez

Frick

Lyland

Diston

Hybrid - mainly of US origin
Forestal

Corinth

omx_uour™mx
[e RS

People working mainly on mill floor and green
chain, planer and moulder, but not in yard.

p Poor
F Fair
G Good

Belize cents/Boardfoot Doyle log scale

Belize/Boardfoot lumber scale
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Appendix 18: Exports of Logs, Wood in Rough and Lumber 1985-87,
by Species.

Product L Species " Units 1983 1986 1987 Total 3 Years Average

LO6S and ¥0OD in ROUGH:

Pine Sanlogs and Veneer Logs 000 cu.ft. 1,75 1.69 2.76 6.20 2.07
Saxlogs and Veneer Logs, Hardwcod

Rosexoad ‘000 cu. dt,  6.39 3.09 9.48 .16
Nahogany 000 cu.ft, 8.00 8.00 2,67
Logxood 000 cu.ft, RE 1.72 2.59 5.29 1,76
Zericote '000 cu.ft. .8 1.76 2.05 .68
Sapodilla '000 cu.ft. .49 .49 ,23
Pine Stumps 000 cu.ft, 199.70  178.87 370.57 123,52
Unsgecified Wood in Rough 000 culft.  2.9% 15,63 71.3b 89.93  29.99
Total Logs and Woad in Rough ‘000 culft. 12,386 219.42 268,43 500.21 166,74

ROUSH LUMBER:

Pine '000 bd.ft, 12.52 12,52 4.17
Nahogany ‘000 bd.ft. 452.01 246.22 1987.83 26h6.05 B888.48
Caribbean Cedar '000 bd.ft.  S.04 34,77 194.23 236,14 78.7
Santa Maria '000 bd.ft.  5.50 12,38 17.3% 35,85 1L7S
Rosexood ' ‘000 bd.ft. 13,48 20.09 33,57 1L.Y9
lericote '000 bd.ft.  S5.460 22.7% 28.34 9,45
Saprdillo . '000 bd.ft, 8,95 8,95 2.18
Bullett Tree '0%0 bd.ft. S 3.00 1,67
Cabbage Bark '000 bd.ft.  3.00 1.75 4,75 1,58
Yeseri ‘000 bd.ft, 1,65 1.85 35
Narqusta '000 bd.ft. 1.40 1.40 47
Cortez '000 bd.ft. 1.30 1.30 43
Granadills 71000 bd.ft. 1.28 1.28 A3
Jobillo '000 bd.ft, 1,00 1,00 33
Unspecified '000 bd.ft. 37.90 4,27 57.42 119.59  39.86
Jotal Rough Lusber ‘000 bd.ft. 542.63 327.85 2283.70 3154,38 1051.48

DRESSED LUMBER

Mahogany '000 bd.ft, 125.h3  29.38  380.15 514,95 171,65
Caribbean Cedar '000 bd.ft. 138.1% 1.05 139.21 46,40
Santa Maria '000 bd.ft. 13.25 13.25 b2
Granadillo '000 bd.ft, 1,55 1.8% 52
Jokinmo 000 bd.ft. .39 .39 .13
Zericote 000 bd.ft. .25 .29 .08
Unspecified 000 bd.ft. 1.57 28.88 30.49 10.15

- . . . . -
10831 b1 esad0 Lueund OIS S e R fok I8 4 159,90 12220
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VALUE OF LOG, .ROUGH WOOD & LUMBER EXPORTS 1985-1987
BY SPECIES
(3 Year Totals)

Species ‘000 BZ2s
Pine (including stumps) 1541.69
Mahogany 4629.83
Cedar 559.80
Rosewood 195.86
Santa Maria 90.1S
Logwood 83.94
Zericote S51.37
Jobillo 13.64
Bullet Tree : 7.S0
Cabbage Bark 6.23
Sapodillo S5S.36
Granadillo 3.96
Cortez 1.63
Nargusta 1.40
Yemeri .99

Jokimo .54
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AVERAGE EXPORT YALUES OF LOGS AND LU 3ER BY SPECIES AND CATEGORY

1985-198"

Species Category Units 1983 1986 1987
Logxood Logs “BZ3/Cu, FL. 20,59
Kahogany Logs B2s/Bd. Ft. 1.39
Rosewood Logs BZ$/Cu. Ft. 29.11 11.01
Sapoditlo Logs BZ$/Cu. Ft. £.47
Ziricote Logs B2¢/Cu, Ft. 20.89 12,09
Pine Rough Lusber BZ$/'000 Bd. Ft. 1039
Bullet Tree Rough Luaber B2$/°000 Bd. Ft. 1500
Cabbage Bark Rough Luaber B2%/°000 Bd. Ft. 900 2010
Cedar Rough Luaber BZ$/'000 Bd. Ft. 1148 1064 1536
Cortez Rough Lusber BZ$/°000 Bd. Ft. 1250
Sranadillo Rough Lusber B2%/°000 Bd. Ft. 1400
Mahogany Rough Lutber BZ$/'000 Bd. Ft. - 1983
Mahogany Rough Luaber B2$/'000 Bd. Ft. 11135 1267 1517
Rosewood Rough Lusber BZ$/'000 Bd. Ft. 524 3821

Santa Maria Rough Luaber B2$/°000 Bd. Ft. 800 923 2402
Sappodillo Rough Luaber B2$/'000 Bd. Ft. 559

Yeaeri Rough Lusber BZ$/°'000 Bd. Ft. 600
Ziricote Rough Lusber B24/°000 B¢, Ft. 1429 920
Unspecified Hardwood Rough Lunber B2$/'000 Bd. Ft.  1B97 902 1046
Cedar Dressed LuabeB2$/°000 Bd. ft. 1534 1898
ranadillo Dressed LusbeB2$/'000 Bd. Ft. 1400

Jokine Dressed LusbeB2$/'000 Bd. Ft. 1400

Mahogany Dressed LuabeB28/'000 Bd. ft, 1491 1362 1638
Santa Maria Dressed LusbeB2$/°000 Bd. Ft. 2765
Ziricote Dressed LuabeB2$/'000 Bd. Ft, §800

Unspecified Hardwood Dressed LuabeBZ$/°000 Bd. ft. 2737 2801
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Appendix 19: Forest Management

Recommended scales of operation

The scales of operations should be those which maximize the
financial returns from forest produce while maintaining the
productivity of the forest site. That 1is, a balance has to bhe
struck between what is desirable from the silviculturist's point
of view and what is tolerable by the private sector users of the

forest. Since there is substantial ecological diversity in the
Belize forests it follows that no single management or
utilization model will suit all circumstances. Equity requires

that the forest law be the same for all but that does not imply
that the terms of each concession (forest licence or permit) have
to be equal. Similarly, the management systems and silvicuvltural
regimes may differ substantiually between forests.

This section considers in turn the management of four types
of forest land: broadleaved Fcrest Reserve, Mountain Pine Ridge,-
‘pine Forest Reserve on the Southern Coastal Plain and forest on
private and national (formerly Crown) land. In most cases,
changes in management will be gradual because substantial areas
of the permanent forest estate have been given out under 5- and
10-year long-term forest licences in 1986 and 1987.

The management of the permanent forest estate does not imply
that all parts should be under licence. The example was given of
Chiquibul Forest Reserve, exploited almost continuously from the
1920s until 1985 and damaged mora or less severely by hurricane
in 1961. Evidently this area, which is remote from population
centres and so not under pressure to supply small-wocod for rural
communities, needs to be rested in order to allow time for the
growing stock to rebuild.

Having drawn up general terms and conditions for forest
exploitation (see the section below, "Revise concession
agreements"), the Forest Department needs to consider each area
in turn, as to its present stete and most appropriate management
regime. This process involves the review of multivariate data
and a wide spectrum of. potential uses of the forest land. Much
of the permanent forest estate is on broken topography with steep
slopes. The foothills and flatter land are increasingly being
converted to temporary and permanent agriculture and the primary
purpose of the gazetted forest is to regulate water flows and to
prevent erosion damage to agricultural land. This is the opinion
of the TFAP Mission, since with one exception the gazette notices
do not specify the specific objectives of individual Forest
Reserves, there is no formal process of consultation before
Forest Reserves are gazetted or dereserved, and the TForest
Department does not maintain files for individual Forest
Reserves.

The first step in management operations for & particular
Forest Reserve or portion of national land is thus to use the
topographic maps and aerial photographs to delineate areas which
should be permanently retained under forest for agricultural
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protection. The ODNRI land resource-surveys of Toledo and Stann
Creek Districts (King et al. 1986, 1988) offer reasoned
suggestions as to which land systems should be protected.
However, Central Farm has been unable to supply agroecological
yield data to justify these recommendations, and has no current
plans to do so. Documents seen by the TFAP Mission repeatedly
mention an overall 20-22% of permanent forest estate as having a
protective function but the origin of this wvalue is unknown.

The second step is to delineate areas which should remain
unlogged because of their greater value as sources of genetic

material, as tourist attractions or as recreation areas.
National and international conservation organizations and the
Department of Tourism should be involved in the discussions. It

is relatively easy to estimate a cash value of the commercial
timber foregone by not logging an area and the Forest Department
should be prepared to listen to arguments which appeal to
intangible values. This does not mean that the Forest Department
should automatically accept arguments for large scale bans on
logging. The arguments for and against and the reasons for the
final decisions should be recorded in (new) ‘permanent archives
for each Forest Reserve.

The remaining area of a Forest Reserve is now assumed to be
available for management for tangible forest products. Three of
the large Forest Reserves with broadleaved forest have not been
inventoried after the 1961 hurricane: Manatee, Sibun and Sittee.
Sibun and Sittee have little land which could be managed for
timber production because the topography is so severe. Manatee
will presumably come under pressure for complete dereservation or
partial excisions, as soon as the new Stann Creek-Belize City

road is opened. Some of Manatee is on easy terrain but attempts
to reduce the Forest Reserve should be resisted until after the
area has been covered by the 1989 land resource study. It would

then be appropriate to inventory the unthreatened and marginal
areas of that reserve, to facilitate discussion abonut its future.

The assembly of ihventory data constitutes the third stage

of management operations. Belize has no yield plot data for
" broadieaved ‘forest so only the static inventories are to- be
considered. The other broadleaved Forest Reserves have been

inventoried in the 1970s or early 1980s. Although they have been
"ogged subsequently the production levels have been both low and.
highly selective as to species, and no significant hurricane
damage has been recorded since the inventories were carried out.
There is thus no reason for planning-level inventories to be
executed again.

The inventories of the 1970s and early 1980s all used the
same sampling design, two strips per block. The blocks were 3.1
x 3.1 miles (5 x 5 km ) or 5.0 x 5.0 miles (8 x 8 km ) squares,
orientated north-south east-west, with 66 ft (20 m) wide
transects (131 ft, or 40 m, for primary hardwoods) running the
full length or width of a block. Square blocking is unsuitable
for broken topography. Some attempts were made to stratify the
terrain into more and less remote and more and less precipitous
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zones, and notes were made on some site factors in every 66 x 164
ft (20 x 50 m ) plot in a transect. It does not appear that

these site characters were used to post-stratify the data. Data
on secondary species were grouped by colour and hardness, and
sometimes density, according to FAO-suggested classes.

Unfortunately there seems to have been difficulties of
communication between the field crews and the data processing
institution, so that the results given in the inventory reports
are not consistent between Reserves. None of the summaries are
suitable for forest management planning, either for an individual
Reserve or for national planning. It is not clear how FAO (1978)
obtained estimates for the standing stock of timber, the annual
increment and the annual allowable cut since the presently
available summaries from the Forest Department's inventories do
not permit such calculations.

The relative consistency of the inventory designs and field
procedures will allow national estimates of the standing stock in
the permanent forest estate after the data have been reprocessed
in a consistent manner, including post-stratification according
to site characteristics; the latter should include the Wright et
al. (1959) forest type and the King et al. (1986, 1988) 1land
system or soil type. The Forest Department has no yield plots in
broadleaved forest so growth data are not available. Crude
estimates of increment can be no better than the pantropical 14-
29 ft3/acre (1-2 m3/ha ) per year for unmanaged forest and 29-57
ft3/acre {(2-4 m3/ha ) per year for forest with extensive
silvicultural treatment after logging.

The fourth stage of management operations combines the
results from the static inventory with log production data from
the licensees, recorded by the Forest Department and checked
against the licensee's obligatory annual statement.’ These
figures, together with the Forest Department's knowledge of the
logging techniques used by each licensee, will suggest the
standing stock in each site type. The size class distribution of
each species or species group on each site type can then be
superimposed on forest type maps. Provisional compartments can
be delineated, based on topography {natural boundaries such as
ridges and streams are preferable) on the provisional stock map.

At this point, the fifth stage, the .Forest Department needs
to consider the priorities for bringing the compartments
progressively under active management. Usually the compartments
with the growing stock closest to commercial size would be
managed first (diagnostic sampling, silvicultural treatment if
appropriate, installation of permanent yield plots). However the
Forest Department would need to consider the purely silvicultural
priorities in conjunction with its industrial strategy. Are
there mills ¢to be supplied by this forest with particular
species, sizes and quantities of forest products 7?7 Obviously the
matching of forest production capability to industry, and other
consumers of forest products, is an iterative process.

The sixth step in forest management operations is to decide
when the forest can be cut again. This should occur when the
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mean annual increment in volume of the commercial species has

attained its maximum. In uneven-aged forest it is conventional
to substitute total basal avea for age as the abscissa. Growth
data cannot be substituted, hence the importance of installing
yield plots as soon as possihle. It is worth emphasizing that
the inventories showed that the broadleaved Forest Reserves are
still recovering from the 1961 hurricane damage. They are not in
a steady state. The mean annual increment cannot be harvested

yet without violating-the forest policy.

The Belizean conditions favour exactly the opposite system
to the polycyclic selective logging which has been used to date.
Concentrated intensive logging under a monocyclic uniform system
is obviously cheaper to operate than extensive logging with long
hauls and high transport costs. Supervision costs are also lcwer
for the Forest Department. Pre-logging sampling is essential to
confirm that there is sufficient regeneration of desirable
species to grow into the next crop. If regeneration is scarce,
the Forest Department can delay opening the compartment until
subsequent surveys show the presence of enough regeneration, or
the existing regeneration can be enriched after logging by line-

planting. Alternatively, if there is a sufficient population of
undergirth trees of desirable species, a polycyclic system can be
used. There is no reason for a single silvicultural system to be

enployed throughout the Belize broadleaved forests; the system
should be varied according to the results of compartment stock
mapping and regeneration surveys.

The exploitation should be as heavy as possible, consistent
with maintaining site productivity. In practice this means that
sufficient regeneration or adolescent trees of commercial species
(primary and secondary hardwoods) should be available to form the
next crop, taking into account losses due to logging. Losses
include the trees destroyed at the time of exploitation and the
subsequent mortality of damaged trees and the net loss due to rot
in the survivors. The stock mapping, yield plots and diagnostic
sanpling supply the data from which the cutting limits can be
determined for different areas within a licence area; it will be
appreciated that this is quice different from the present system
of nation-wide cutting liwzits varied only by species. The sans
data sources provide the list of obligatory species and sizes
which must be cut by the licensee.

Post-logging management involves first a block-closing
inspection, with the calculation of fines for unnecessary waste,
damage to residual commercial trees and regeneration and the

drainage, and for feiling to fell obligatory trees. A rapid
sanpling determines whether line enrichment planting is necessary
to supplement natural regeneration. At about five years after

logging, a thorough diagnostic sampling determines the need for
and type of silvicultural treatment, and yield plots are re-
established.

This brief summary of the management operations sequence
does not include thespecific procedures concerning the control
of exploitation and post-logging silviculture. These are readily
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available in the 1literature (Surinam and Malaysia provide
excellent examples).

The special case of the mangrove forests needs to be touched
uporn.. The TFAP Mission had understood, during its visit to
Belize, that the University of Edinburgh would be undertaking a
wide-ranging study of the mangroves in Belize. As a result, less
attention was paid to the mangroves than was really appropriate.

The demand for conventional mangrove products is low in
Belize, unlike many tropical countries, but they are being
reduced by clearance for sea-front housing and tourist
facilities. Although no specific survey was made, the TFAP
Mission was told informally that the 1961 hurricane destroyed a
considerable area of mangrove and beach forest. There is some
concern that the present clearing of mangroves may affect the
stability of the cayes and the mainland shore. However the chief
worry is the loss of spawning and feeding grounds and its effect
on marine fisheries. The direct and indirect pollution of the
mangroves near Belize City could perhaps be controlled by
gazetting this national land as a Forest Reserve and managing it
as protection forest for the fisheries and coast stability.
Mangrove forests which are being exploited selectively for
Conocarpus, preferred for fueling lime kilns beside the
Hummingbird Highway, should be gazetted as production Forest
Reserves. There is a large body of published information on the
management of mangroves. Much of this is has been consolidated
into reviews and manuals and is available from FAO or UNESCO.

Although felling for timber should usually be a single-stage
operation, once per rotation, in broadleaved forest in Belize the
forest law correctly allows for the issue of different licences
for different forest products over the same area. For exanmple,
it would be reasonable to license the harvesting of palm leaves
for thatching simultaneously or immediately after commercial
logging. The dewand for minor forest products appears to be low
in Belize, because of the small rural population and it is
unlikely that fee collection for narvests of infrequent products
would cover its cost. However the Forest Department should be
able to prevent the .collections which are detrimental to the
major objects of management; for example, the taking of house
poles from the sapling regeneration of commercial species should
be prohibited.

It is most important that the Forest Department keeps good

records of the costs of the different operations. The first
charge paid by a licensee should be a per-acre/hectare management
fee for the whole area of the licence. This charge should be

quite distinct from any royalty on log production and the fines
for violations of the licence agreement and the forest law.

Since the late 1940s the Forest Department has devoted a
high proportion of its field operations to 47,000 acres (19,000
ha ) of the 126,000 acres (51,000 ha )} of the Mountain Pine
Ridge. Progressively applied fire control has resulted in good
regeneration and pole crops on most of the area, The poverty of
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the soils is such that the average growth rate is very low, less
than 29 ft3/acre (2 m3/ha) per year, so intensive management for
timber is almost inevitably uneconomical. A total valuation of
all the goods and services which are or could be produced by this
forest should indicate the appropriate level of management.
Appendix 10 contains an analysis of the growing stock, from
preliminary analysis of the 1970 and 1980 inventories. Re-
processing of the inventory data and combination with data from
thinning experiments and yield plots will provide a much more
solid base for pine management planning. It should be emphasized
here that the existing thinning experiments cannct provide
information leading to the development of thinning regimes: the
design, execution, subsequent management of, and data collection
from, these plots has been inconsistent with the original
objectives (Palmer 1982). It should be further emphasized that
trees with the ecological characteristics of tropical pines are
unlikely to respond to thinning after the establishment phase and
there is no quantitative evidence that those on the Mountain Pine
Ridge have done so. Appendix 10 also contains 14 suggestions for
the future management of the Mountain Pine Ridge.

Under present conditions, management of the natural pine in
the Forest Reserves on the Southern Coastal Plain should be a low
priority for the Forest Department. Even when the Department was
at its peak in staffing and activity on the ScP, both plantations
and natural. pine suffered repeatedly from fires started by
hunters and farmers. However, if fire can be controlled, the
rate of growth on the SCP has been estimated to be about 86
ft3/acre (6 m3/ha) per year (Martin Johnson 1988, personal
communication), that is, three times the rate on the Mountain
Pine Ridge and twice that of the broadleaved forest. Fire
control is most likely to be feasible in areas adjacent to citrus
farms. Self-interest on the part of citrus managers should
induce them to help in fire control (detection, suppression and
prescribed burning). The Forest Department should explore the
possibilities of joint management of natural pine stands adjacent
to citrus schemes. '

Johnson (in King et al. 1988) pointed out that the remaining
pine plantations on ‘the SCP are well into vhe middle of their
rotation. It is now too late to thin them as a silvicultural
measure to enhance the increment of the crop trees. Hurricanes
and fires have reduced the stocking to levels not far from a saw-
timber regime so growth rates may be near the potential of the
unimproved sites. The cost of fire control in these small areas
(Commerce Bight, Grant's Work A & B Forest Reserves &and the
Savannah plantations) should be analysed in reletion to the value
of the expected yield at rotation age; there are thinning
experiments and yield plots on the SCP. “There is the political
point that the present failure of the Forest Department to
protect its plantations from fire decreases the Department's
status in the rural population.

How much effort is worth devoting to pine management on the
SCP depends mainly “on the projected demand for pine products.
Multiple products and services on the Mountain Pine Ridge provide
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a greater justification in the uplands but this is not true on
the plain. Management of the broadleaved forest is also
justified because of the multiple products and services; the
growth and yield of timber alone would justify little more than a
regulation of exploitation. It is important that the Forest
Department conveys to the GOB the permanent value of these
multiple outputs, as the basis for a much stronger Department.

The last part of this section concerns the management of
forests on private and national land. In the early years of the
Forest Department a substantial effort was made to extend
Departmental control to forest outside the gazetted Forest
Reserves. This was resisted by the logging companies but the
responsible Minister may order the application of any of the
provisions of the Forests Ordinance to private land; the
Ordinance applies broadly to Forest Reserves and national land.

Since all the richest broadleaved forest, on the easiest
terrajin, is in private hands, it is easy to understand the desire
of the Forest Department to improve the management through legal
controls. At present the great bulk of the non-conifer log
production is from private land and one can appreciate the desire
of the GOB to obtain a royalty from the timber extracted.
‘However, there is no GOB input into these private forests, and no
fiscal or other incentive to a private owner to manage his area.
The Forest Department can offer at present no demonstration area
where the management of broadleaved forest is being practised in
a Forest Reserve, nor a manual for management. Unless the
private owner so operates his forest as to create a tort, and
thus become liable to a private legal action, it is not clear
that there is any principle in justice by which the owner cun be
compelled to use his land or forest in a particular manner; or be
prevented from doing so. At least until the Forest Department

" has the gazetted Forest Reserves under active management there
does not seem to be any point in seeking to intervene in the
operation in private forests.

The application of the forest law to national lands is also
‘"debatable. If the land could be more profitably used for non-
forest purposes the forest policy gives no ground for attempts at
forest management. If the land should be under forest for
protection of soil or water flows, it should be gazetted into the
permanent forest estate. If the land can be most profitably used
for forestry but is surplus to the satisfaction of domestic needs
then the application of management depends on government policy

towards exports. The TFAP Mission was able to find no
quantitative guidelines from the GOB about the effort to be
devoted to the support of exports. The simplest way of removing

uncertainty would be to gazette as Forest Reserve all national
land which the Land Use Committee declares to be best suited to
forestry.
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Update and.adopt working plans

"Priority should be assigned to the preparation and
implementation of management plans for the economic and rational
utilization of the highest potential forest areas which are
already reserved and partly inventoried, on the principles of
sustained yield" (FAO 1978, page 9). This recommendation has
been repeated in both earlier and later advisory reports to the
GOB.

Draft management plans were written for several areas after
inventories in the 1950s. At least the 1956 plan for the
Mountain Pine Ridge was revised in 1960 to accommodate the
reduced budget following the cuts recommended by Downie in 1959,
All existing working plans were nullified by hurricane Hattie in
1961. The inventories of the 1970s were followed by draft plans
at least for the Columbia River + Maya Mountains Forest Reserves,
Chiquibul Forest Reserve and the Mountain Pine Ridge. Indeed,
the Mountain Pine Ridge has had several draft working plans
prepared over the last decade. It is not clear why these plans
have not been approved or executed. The TFAP Mission understands
that field activities in the Divisions and Districts are carried
out under annual work plans but current plans appear to be
extremely sketchy.

Even the fastest-growing trees on a short rotation have a
maturation period longer than most agricultural crops. Stability
of policy and objectives, and continuity of execution, are
fundamental for effective and efficient forestry. Forestry is
too complex a subject for the management plans to be carried in
the head of the DFO or responsible Forest Ranger. The working
plan records the policy and biophysical justification for
management activities;  lays out what has been done and what
should be done, where and when; and provides the criteria for
measuring efficiency and success. In the absence of a forest
management manual for Belize, the working plans should detail the
procedures to be followed in the field and office.

The existing draft working plans provide a good or very good
biophysical background for each of the four Forest Reserves.
However they are weak on the justification of objectives, poor on
the estimation of yield and provide almost no guidance on

management routines. The weakness in yield calculation stems
partly from the unsuitasble processing of the inventory data and
from the absence of growth data. However, yield plots and

experiments do exist on the Mountain Pine Ridge and, in view of
the Forest Department's great interest in this area, it would be
appropriate to start the more suitable working plans with this
Forest Reserve. It is, however, only 8% of the permanent forest
estate, and has perhaps the lowest productivity. The simplicity
of the ecology and management regime makes it a suitable teaching
area for Forest Department staff before going on to the
broadleaved forest.

Data from static inventories, yield plots, experiments and
log harvests should be organized and re-analysed to provide the
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basis for a new generation of working plans, beginning with the
Mountain Pine Ridge which is the simplest case.

All forest operations must be recorded, in selectively
retrievable formats, to show why, what, how, how much, where and
when. The many years of unrecorded operations on Mountain Pine

Ridge lead to great difficulties in interpreting the stocking and
growth of the residual trees.

The working plans must be based on the ecological
characteristics of the forest. At present they either ignore
this point or assume characteristics (shade-bearing species
responsive to late release) which are the opposite of what is
observable. Working plans which estimate future yields from
present stand tables, assumed growth rates (0.4 inches, or 1cm,
dbh/year) and times of passage must incorporate allowances for
mortality. Cutting-limit, tree-by-tree selection felling should
be replaced by crop felling systems with area control of yield.

Revise management to reflect the ecology of the species

Chapter 3.3 has explained why the polycyclic selection
system more or less applied in Belize should be replaced by a
monocyclic uniform system wherever the conditions are suitable.
Mayan agriculture, hurricanes and, to a minor extent, past
logging have combined to favour tree species which are relatively
shade-intolerant after establishment, and fast-growing. They
tend to have branching patterns and leaf layering which make them
efficient at capturing sunlight. They often have open or light
or bunched crowns at maturity although they may be narrow-crowned
while in competition to reach full sunlight. Some of the
commerciel species are remarkably widespread across a range of
soil types (for example, Calophyllum) or have a wide altitudinal
range (for example, Vochysia) which simplifies management. Their
propagules are produced relatively early in life, in abundance,
and are wind-, bird- or bat-dispersed.

These factors are conducive to simple management systems.
Once such trees are well-established and have plenty of room to

grow, ¢they . need no intervention. Indeed they &are not
sufficiently plastic after early years to increase their rates of
growth after thinning out "competition". They do require

decisive management early in the rotation but otherwise can be
left alone.

There are often relatively few trees of such species in the
intermediate size classes because they grow rapidly and then cut
off the 1light to succeeding cohorts of their own kind. The
forests thus tend to contain a narrow spread of age classes. If
the largest trees are repeatedly removed in a polycyclic
selection system, those will be just those faster-growing
specimens which should be the seed-bcarers for improving the next
generation and the less-desirable slower-growing trees will be
left. Management for sustained or improved yield requires that
one generation should be removed entirely to allow the next,

' seedling, generation to come through.
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The pines are an extreme case ol this pionecr-type

ecological tendency. In Belize they occupy the sites which are
extremely infertile for geological reasons and maintained in that
state by fire. Where Man greatly increases the fire frequency

the pine cannot survive long enough to get through the sensitive
seedling stage and the trees are replaced by grass and scrub.

Pre~commercial thinning is unlikely to be economic except in
the dense natural regeneration of the tropical pines. Thinning
should be early and heavy, because the pines lose their
plasticity to respond to thinning after their first decoade.

The present practice in Belize of felling individual trees
as they reach an ar»itrary girth is exactly the way to remove the
genetic traits for fast-growing trees from the population, and
thus absolutely contrary to the principle of sustained yield.

The cutting girth limits shnuld be modified to match the
ecolugical characteristics of the tree species. The species of
rajor importance ere not shade bearers, nor is there any evidence
that they will respond to liberations except in the juvenile
stege of growth. Cutting limits should be geareu to the control
of damege to residual trees by logging a&and to the maintenance of
an adcquate population of mother trees for seed production. The
mother trees should be of pgood phenotype from desirable species
and the quantity of regeneration of these species, whether as
seedlings or as adolescents, should be sufficient to provide for
a fully-stocked following crop. The quantity of regeneration
saculd be sufficient to compensate for logging damage.

The Forest Department map showing licence and permit areas
for 1987 reveals that some parts of the permanent forest estate
are under Standard Form I licenc3s which are specifically marked
as "Not for sustained yield wvorkiag". This appears to be
contrary to the forest jolicy. ‘bserved cases are 4/87, 5/87 and
16/87 in the Maya Mountains Forest Reserve and 10/87 in Manatee
Forest Reserve.

The management systems should depend on the present
structure of the forests and the ecological tendencies of the
commercial species. The systems employed in any particular
management area should depend on the results of static and
dynamic inventories of <he forest as it develops, not on
national-scale preconceived fixed rules.

More intensive logging

Inventories in the broadleaved forests show rconsistently
that the bulk of the present growing stock is in species which
have technically adequate timber properties but which have not

beer harvested so far except on a small scale. Some information
on timber properties has been available for the principal 50
species for over 40 years. Forest industry development should be

geared to the use of species in mixture rather than individual
species. The historical concentration on a very limited number
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of species was possible only because of the unusual richness of
the Belize forests. However the 200 years of exploitation have
greatly depleted the forests. The appearance of sustained
production has been possible only by reducing the cutting limits.
The impoverishment of the forests has been aggravated by
hurricane damage. Large ereas of forest are now almost lacking
in trees of merchantable size and will need to be protected for
several decades before they can be harvested ageain.

Harvesting costs in the broadleaved forests at present are,
on the one hand, low because there is no 1investment in all-
weather roads and, on the other hand, high because logging is not
carried out all the year round. Per acre/hectare costs are
raised by the low intensity of logging. The traditional practice
of highly selective and low intensity logging has conserved the
ecological structure of the forest but militates against
silvicultural improvement: the forest remains stocked with
technically acceptable species and the reduction in basal area is
too small to justify silvicultural measures in favour of the few
primary species which have been logged.

The gross characteristics of U6 secondary hardwoods were
described by Lamb (1946). Improved information is about to be
published by Echenique-Manrique & Plumptre (1988). For those

species or their near relatives which occur in South America, the
timber laboratcry at INPA in Manaus and the furniture
manufacturers' association AIMA in Quito could provide
information on behaviour of the timbers in small dimensions and
their finishing characteristics.

When the inventory and log production data have been re-
analysed, there will be standardized information on the volumes
and sizes of individual species in 5 of the broadleaved Forest
Reserves (Chiquibul,. Cockscomb, Columbia River, Deep River, Maya
Mountains). This information should be extracted for different
vegetation types (Wright et al. 1959) or land systems (King et
el. 1986, 1988) or combinations of groupings, so that estimates
can be made for the Forest Reserves which have not yet been
inventoried. This information provides part of the base for
long-~term planning.’ Compartment stock-mapping and pre-
exploitation logging block inventory provide the more detailed
data for short-term planning.

The greatly improved information base should benefit both
the Forest Department and the logging companies. Low intensity
logeging over extensive areas 1is expensive to administer as well
as to operate. It 1s not surprising that the Forest Dcpartment
control over licensees in the field is weak. Loggers should be
required to work systematically through the forest, by demarcated
logging blocks, and to take all technically acceptable trees.
There should be enforceable penalties for leaving such trees and
for avoidable damage to regeneration.

The change to a monocyclic uniform management system is most
extreme for the pine' forests. It is already known that clear
felling with retained seed trees and a post-logging pcescribed
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burn gives abundsnt pine regeneration. Compared with the present
system, the logging would be highly concentrated, thus reducing
the costs of both the Forest Department and the exploiting
company. Naturally there will tend to be a wider spread of tree
sizes to be exploited, since whole stands would be felled (except
the pre-murked superior seecd trees) and this will probably
require a change by the timher companies to sawmills more
appropriate to the tree size than those they use at present.

A change to monocyclic uniform working allews the Forest
Department to offer a stick-and-carrot apprcach to adjusting the
forest industries of Belize; those willing to invest in more
suitable mills reap the benefits of lower logging costs through
concentrated felling by stands rather than individual trees.
Stand logging may also make two-stage exploitation more
acttractive, with larger companies taking out the prime logs for
processing 1in big fixed mills and smaller companies or
individuals following up to cut the smaller logs and logging
waste with towed portable mills.

Lower 1logging costs also make it easier for the Forest
Department to insist on higher standa:'ds of road-building, since
this would be in the interests of the exploiter when taking out
larger quantities over a fixed route. The forest law provides
for Forest Department direction on roading standards.
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Appendix 20: Control Prices.

SCHEMATIC RELATIONSHI1P OF
CONTROL PRICES, COSTS, ROYALTIES AND PROFIT MARGINS
Mahogany Pine QOther Hardwood
BZ% per Board Foot
Control Price 1.40 .70 .77

Logging & Milling Cost

High .90 .60 .90
Low .55 .50 .85
Margin for Profit & Royalty

High .83 .20 .22
Low .30 .10 -.13
Royalty @ SO0% Yield .10 .03 .02

Indicated Profit
High .75 .17 .20
Low .40 .07 -.15



268

X =z
¥ £ &
sk By
} i3
® 10
T -
—
< ,/D///
- < 0
M X
o
= M X O
e
3]
< W X 0O
=
<
=, mx O
| Py
m <0
R (K
[ Iml
r T 1 4 T 1
et B =T o=~ =~ B =~ I e~ e~
S m &R
<1 - W1 2 -~
U

‘pg puesnoy] Jad $Z{4

AVERAGE EXPORT UALUES AND LOCRL



269

CEDAR

| 0=
|
m > [0
Ci = o
| X
] |4
Cix
X O W
m Ox
3
| 3<
3} >
= ]
PR o R e R e B e B G R e B
CSLRRERR
o O v v ]

*34 ‘pg puesnoyl xad $zd

01 1m |

)

AVERAGE EXPORT YALUES AND LOCAL CONTROL P



OTHER HARDHOODS o

(=]

L Liaed Lalee, bt Lw
a

30rr Bodaed Ut Yressed

wid Dabl Niee, 2ot Lon

-+

: 4Q004 - X ‘s fat K, el
- 3808 _

> 2008 0 o o

= Jau0- = 5 ol RS

ﬁl E ' g : R ; moH % % e

o

= Wi 1T Y I 6L DSR 98D L84 1995 L9 1

AVERAGE EXPORT VALUES AND LOCAL CONTRbL PRICES



Ft.

B%S$ per Theusand Bd.

PINE 5
T e, Sy L

anh"c,h'.ﬁ
1269 - ' o it i,
i o i fabnl Zise, Sl
10684 c
800 - LA S
X X X X X ¥
6884 O O
481 4 % % X
2088
Q
(3]

1976 1910 198 1979 1900 191 1382 1983 1384 1965 1986 1387

AVERAGE EXPORT UALUES AND LOCAL CONTROL FRICES



Q

P
Belze 'g,
Cry H

© ~ND A N -

- - - er s s
O e L - O Y

Frashwater Creex Forast Resarve
Manatee Forest Resarve

Grant Works Forestry Resarve
FRES

Commerce Bognt Forest Reserve
S Grass Forest Keserve

Smee Arver Forest Roserve

Sbun

Mourtan Pra Rge Forest Resarve
Cluquoutl Forest Reserve
Cockscomb Basn Forest Reserve
Mango Creex Forast Ruserve
Swasey Bagen Forert Reserve
Deep Rrver Forest Resarve

Maya Mountans Forest Reserve
Columbua River Forest Reserve

Crooked Tree Wiktie Sanctuary

Socwety Hall Nature Reserve

0N
r'd

I/ ]
(o
_—
v

1 1

‘I 1]

#;

2,

/
t!
\"

Reserved forest

Wikdide Ssnctuanes ‘Natonal parks
Nations! lands

Present and tormet BEC. !nnas
BS)lanos

Crther private lands

Ingan reservaton

Tokeac RDP

Private lores)

Hat Moon Caye Natural Monume .1 Reservaton

16 -




)
)
y |
S
)
)
D
>
)
)

N W R

v WO e O

e9*
0 10 20 ms .
: .
0 30 20 km .
)
7 Awe Creex Pine Rudge f
= Saby
10 Sarieoe Phe Yo Linie Be
4 Camp 2 , ‘)\ ,ﬁb\;‘,’””
11 Camp i0 1.6 T ,‘%7,4 J
12 Camp 6 '
14 Camps ;
s VRS .
~’ ~ \ _/
. ZaEEY -
{ ’
AT S
- Blue Crees
bt
A ]
v
'
I Hiisan»
.
I
|
I -\
| %
| ,’O 1
. / )
| / //
. ll ;
% L
Ak, )
Spanmisr Loowoui g ¢, 235 [ Vot
AV ;-1_221 .n\‘fna *Eetmopar 7 %? P ‘.
1 24 ///Cregk \ L /’, -
buber ® 7 27%Banor ' L

Tree Fanr © Sar Creer.

I_/ lgnacic
""]'kzs
2 g

¢

vy .:'\Arena'
1
: ~
—

38,

25,

27.\"\'))

Avgusting Dangnga (Stann Creek;
4

/ !
'
II ’
7
12 r
I

Sam
Antono

[7727  Forestosmmer

*e 3 Foresthcences

[. i Long-term lorest hcences

; )

A2
7;



