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The remarkable growth of the ktin radustry and tha corrasponding
failure of agriculture co expand uancil relatively recently are vital to an
understanding of che enviroamental preblems in Belize. Further, these
fuctors neve caused e=nvircnmental problems in Belize that are less acute
than in n=2ignboring lacin Aner:can ~ountrisas. For over 200 years
exploitacion of forests in Belize was the only reason for the existence of
a Britisn settlement in Cencral America. Timber wes the basis of the
2conomy, and withcut it the regicn would have held little attraction to
colonists. The strong econcmic hase of timber provided little incentive
for people to become involved in agrizultuce. Ultimately, the timber
industry executed a sccial as well as an economic influence on the
attitudes of laborers, further contrisuting to a lack of interest in
agriculture. 2y the earc Ly part of the twentieth century accessible stands
of forest with valuable trees weve nearly exhausted and the timber indutry

began a snarp aecline. Consequently, Zelize found itself without a viable
aconomic base, infuffi ciant Jgriculturax nroduction to {feed its
ponulation, and a very small labor ror.e. Additionally, participation in

agriculture was discouraged by the excessive iland speculation of a few
weaithy landowners, Finally, in an effort to encourage development of the
agriculture sect\r, ard in order to keep land prices affordable to small
lardnoldars, a Rural Land Thilizacion tax was introduced in 1966, and
Ioliowed by the &liens Landholaing Ordinance in 1973. This landmark
legislation was Jesigned to attract greater participation in agriculture,
and 1f successiul, it will have a significant impact on land use and the

environment.
The chief environmental concerns in Belize are:

Seforestation ~ Reiorestation. Loaging of the most commercially valuable
trees--manogany, logwood, and pine--has been extensive. In most areas
that are accessible ¢ the logging industry nearly all of the large,
narv.stable specimens of these trees have disappeared. Progress in
reforescacion nhas been limited, and hampered by the loss of extensive
areas 0f coastal forest to destructive  hurricanes. associated
envizonnmental problems of the pine logging industry include disease
protectioa and fire orotection.

settizment. The relocation of the countrvy's capital seat from Belize to
delmopan, and the subsequent population surge in newly fcunded Belmopan
-1 crecte an eaviconmental iipact thac should be monitored. Likewise,
ve 2y the government o encourade greater participation in the
tural sector, and the goverament's effc-ts to stimulate
ticn to augment the small labor force could cause serious problems
cae envitonment unlaess thegse siencmena are monitored closely. On the
contrary, wne small labor force in agriculture has encouraged adoption of
roduction methods and use of the most productive lands. The
on of newer tecanolgins iz not likely to put exrloitational
pressure on merginal or unsuitable agricultural lands. Chemical pest
control in agriculture already may be a proolem, or could become one in
the future,

vii


http:2,odJcti.on

Lack of Parks and/or Preserves. Although not an environmental problem per
8e, the absence of any officially protected parks or preserves is of
concern., Thirteen designated sanctuaries currently (October 1979) have
not recelved protection.

viii
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Lhtiocduction

This draft environmental profile summarizes information available in
the United Sates on the natural rezcurces and environment of Belize.
The report reviews the major cenvironmental problems of Belize and
the impact of the developmert proczss upon resourceas and the
environment. This craft report repregents the first step in
developing an eavironmental profile for use bv the U.S. Agency for
International CTevelopment (U.53. AID) and government officials of
Belize. The next step in this process should be a field study to
evaiuate thne informaton presented here, obtain additional
information, and define the 1sgsues, preoblenws, and priorities in
greater detail. This entire <wroce:ss should help provide direction
in future efforts to dzal wi:n tne management, conservation, and
rehabilitation of the 2nvironmer% and naturil resources.

The information and intarprerations in this regort are preliminary
and are not intended tc attain the detail and accuracy required for
develorment planning. Th2 report reprecents a ccoperative effort by
the Man and cthe Biospherz (MBB) oproject staff of the Arid Lands
Information Center (ALIC). Tre primary research, writing, and
analysis were done by Steven L. Hiltv through the resources of ALIC
and the University of Arizona Library. The text was edited by Robert
G. Vsaradyv. The cooperaticon of Jemes Corson, AID/MAB rroject
Coordinator, and cther AID personnel ig gratefully acknowledged.

[
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2.0 Gereral Descrintion
2.1 Relief and Climate 1/
2.1.1 Relief

The former Britvish Crown Colony of Belize is located along
the eastern shore of Central America, immediately below the
Yucatan Peninsula. It occupies a rectanqgular mainland area
measuring only about 279 km (170 miles) from north to south
and 98 km (60 miles) from east to west. The total land area
is about 22,963 sqg km (8,866 sq miles), including a number of
cays (keys) lying off the the coast, and is only sliqhtly
larger than Massachugsetts., 3elize is, in fact, the second
smallest nation in the Americas, being only slightly larger
than El1 Salvador. I 1s separated along 1its northern
boundary f£rom Quintana Roo, Mexico, by the Rio Hondo. It is
borderad on the west and south by Guatemala, the western
boundary being aporoximatelv a straight north-south line.
The souchern ocundary 1s formed by the Rio Sarstun. The
Caribbean Sea lies to the east of the mainland.

The coastline is fringed by a spectacular barrier reef that
exctends the length of Belize. In most places it is only about
25 km from the coast. Referred to as the Barrier Reef, it is
second in length only to the Great Barrier Reef of Australia.
Hundreds of tiny mangrove-covered cays (keys) dot the reef
and shallow sea and a number of coral reef islands, including
Clovers Reef, Lighthouse Reef, and the Turneffe Islands lie
beyond the barrier reef.

The northern half of Belize is low and rather £lat, althouch a
few hills near the western phoundary exceed 150 m (500 Zt)
(Fig, 1). Most of the larger streams of this regi. flow
north or northeastward toward the 3ahia de Chetumal.

The eastern lowlands are flat and form a narrow strip 16 km
(10 miles) wide along the scucthern half of the country. Most
of this region is swampy with many lagoons. At many points
terraces approximately 13-15 m (42-50 ft) in elevation mark
the inland limit of the coactal swamps.

Inland from the coastal plain and south of the Belize River
are the low Maya Mountains. The higest point is Victoria
Peak, wnich rises to 1,104 m (3,684 ft) and forms an important
part of a4 ridge called the Ccckscomb Mountains. Many ridges
and peaks within the Cockscomb range exceed 950 m (3,000 ft)
in elevation. The mountain slopes are steepest along

1/ sources: Floyd. 1972b.
Russell. 1964.
U.S. Dept. of State., 1980,
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2.1.2

their northern, eastern and southern boundaries, and are
drained by a rather straight river flowing in steep narrow
vallevs. The western slope of the mountains is gentle with an
extensive arez at an elevation of about 500 m (1,600 Ft),
Most of the westoern slenmes drain into the Belize River. Only
one stream flows intc Guatemala. The Mountain Pine Ridge,
covering about 324 «m (125 sq mi), forms the northwestern
portion of the Maya Mountains.

Belize's three chief geographical regions may Dbe
characterized as follows:

1) the flat aorthern half, which is the driest, the most
denselyv  populated, and the most important for
agriculture;

2) the southeastern coastal sctrip, which consists primarily
2f swamps, and is the second most populous region; and

3) the central-southern mountain region which is forested,
very sparsely populated, and contains approximately 40
percent of the total land area.

Rainfall 2/

The climate of Belize 1s characterized by rainfall that is
seasonal and varles considerably from vne part of the country
to another. Precipitation is least in the nor:h (Fig. 2) and
gradually iacreases, southward. As an illustration, Corozal
in the extreme north, has an annual raiafall of 1,300 mm (51
in); at Orange Walk, a little to the south, it is 1,550 mm (61
in), .nd at Belize City, 1,850 mm (73 in). 1Inland and in the
central portion of the country in the Mountain Pine Ridge at
Augustine and at Cayo, the mean annual rainfall is about
1,650 rm (65 in). Gallon Jug, just north of tlhe Movntain Pine
Ridge and situated within a region of tall luxuriant forest,
receives only about 1,500 mm (39 in, per vear. The southern
portions of the Maya Mountains and Toledo District in tle
extreme south are reported to receive in excess of 4,060 mm
(160 in) annually.

The seasonel distribution of rainfall in 2elize (Pig. 2) is
marked in the northern haif of the countr:- when a Wet/Dry
Tropical, or Savanna, climate prevails. The southern sector
is much less seasonal, being clagsified as Wer Tropical.
January througn April or May are the *dry months" in the

northern localities; “he remaining months are "wet" (e.g.,
> 100 mm per month). In tne =cuthe.n region the dry season is

Z/ Sources:

Floyc. 1372b.
Russell, 1964.
U.S. Dept. State. 1980.



Incing
14
4

i
L]

SANG,FMAM

-
<+

Jlum;dl[/f//%w:(‘*dﬁ /

\ﬂj

JJIOJ‘“‘MJ:A

{)» e
I 27
Jebze City 7
. f %
Cas
AP
Cow
R
‘om
iy
1'71”
sty
J"_’,v-'J Cuaw,
[
-
1]
y‘\
VX 75

3girm 1500 | | bew O3
—
VY005 ) |

i -2,!11[ E ‘ 3108

'“'aum f'" 10012

Figqure 2, Rainfal.

Source: Floyd. 1972a.







2.11'4

Hurricanes 4/

Belize lies squarely within the "Hurricane Belt,"” and the
entire eastern coastline is subject to major hurricane
storms. Belize City, less than 0.7 m (2 ft) above sea level,
was sevarely damaged by a hurricane in 1931 when sema 1,000
lives were lost, and again in October 1961, when Hurricane
Hattie struck tha2 coast from Belize City to Point Placentia,
claiming 275 lives. Chiefly because of Belize City's
vulnerable location, the capital seat was moved to Belmopan,
about 50 km (30 mi) inland. Hurricane Hattie, with winds
reaching 300 km per hour and tides of 5 m (15 £t) also
devastate® agriculture and timber areas and destroyed
thousands of hectares of banana, citrus, coconut and fcrest
plantations and forest reserves. The lowlands were f£looded
and forested regions covering several hundred 3quare
kiloreters were totally destroved by winds and rain.
Foreugters estimated that 100 y=ars would be required for the
tall nonconiferous forests to return to pre-hurricane status.
The hurricane seazon 1is bprincipcally July to October.
Fortanately, severe storms such as Tattie are rare, and
hurricanes of lesser magnitude are li<ely only every two or
three years.

2.2 Population 5/

2.2.1

Hisuorical and Political Background

Pari:s of present-Ciy Belize were occupied by Mayan Indians
longy before the £first FEuropeans arrived. The Mayan
civllization is believed to have flourished in Belize between
A.D., 300 and 500, but thereafter declined, and for reasons
unknown, a major migration to Yucatan occurred. Their former
presence in Belize i3 clearly indicated by numerous ruins of
stone buildings in the western parts of the country, notably
those at Altun Ha and Xunantunich. The Mayas are known to
have develcped advanced technigues for cultivation of maize,
one of their principal agricultural products. Evidence for
this may be found in the presence of canals and terraces,
whizh are now largely oogcured by the forest.

Buropeans arrived in 1502, when Columbus explored the coast
of Honduras, The barrier reef apparently discouraged
attempts to colonize the coast of Belize. However, pirates

i/ Sources:

2/ Sourcesg:

Ployd. 1972b.
Russell. 1964.

Ployd. 197%b.

U.S. Dept. State. 1972.
U.S. Dept. State. 1980.
Wilk. 1931.



frequented the regicn, avtracted by the protection the reef
afforded from surprise attack and by oportunities to prey
upon Spanish ships laden with dye-producing logwood extracted
from adjacent cosstlines. The first recordzd European
settlement was ostablished in 1638 2y a shipwrecked Scottish
biccaneer, Peter Wallace, who was exploring the region in
search of logwood.

During the next 150 years & number of English settlements
were established despite vigorous Spanish efforts to retain a
monopoly or. logwood trade. The history of the region during
this period was turbulent and marked by pirating,
indiscriminate logging, and sporadic attacks on the English
colonists by Indians and 3panish settlers. Eventually, the
foundling Belize Bay colony enlisted help from the English
Navy based in Jamaica. In 1786 an Anglo-Spanisn treaty
granted logging concessions to the British but maintained
Spain's sgovereignty over the region. The British gained
effective control of the coastline in a decigive battle with
the Spanish off 3t. George's Cav in 1798. By the early
nineteenth centurv Britain exercised de facto control of the
region, but did not assert 1its sovereignty until Belize
formally became the Colony of British Honduras in 1840.

Prior to that, Mexico and the Central American Federation
each had claimed the *erritory now comprising Belize after
securing their own independence in 1821. The British
contested this claim and a long, complicated history of
disputes ensued betwaen Great Britain, Guatemala, and Mexico
over the status of the region. The gituation was cuither
complicated by a prolonged immigration between 1848 and 1858.
During this period, a large number of Mexican refugees;
fleeing an Amerindian uprisirg in Yucatan, entered British
Honduras. Many of these lmmigrants were white descendants of
Spanish coicaists, or Mestizos, who settled permanently in
Corozal and Orange wWalk., In 1862, in an attempt to solidify
its claim to the territory, the British declared the region a
Crown Colony.

Mexico ané Guatemala, however, continued to ignore this
declaration and the c¢onsequent diplomatic uncertainty
remained the main impedimant to complete independence for
Belize. Compiete internal salf-goverament was granted in
1964. This was fol._owed nine years later by the renaming of
British Honduras to Beliza, a word which may be an indigenous
corruption of the name of the Scottish buccaneer Wallace (or
Wallis), or a derivatica of either the Prench word balise,
meaning bhuoy, or ¢f the Mayan worsld 3Ze-Likin, meaning "land
of the road toward the sea.”


http:Engli.3h

2,2.2

2.2.3

Cultural Background 6/

The ethnic composition of Belize's population is highly
varied, partly due to its turbulent history. The major
ethnic groups are Black, Mayan Indian, Latin American,
Hispano-Indian, Black Carib, Buropean, Syrian, East Indian,
and Chinese. Blacks, or those of part-black ancestry, are
usually called Creoleg; those of mixed Spanish or Spanish-
Indian origin are usually called Mestizos.

The dominant group i3 the Creoles,; or Afro-Belizeans, forming
about 70 percent of the population. They comprise the
largest proporticn of the inhabitants of Belize. Next most
numerous are Mayan Indians, comprising about 17 percent of
the population. They are distributed primarily in the north,
west, and south and are emploved in agriculture or forestry-
related activities, The Mopan and Retchi Indians of the
south remain the mogt isclated. Black Caribs represent about
seven percent of the pooulation and are distributed primarily
in Punta Gorda and Stann Creek Town, where they outnumber all
other ethnic groups. Physically they are almost
indistinguishable from Creoles, but cultural divisions are
sharp. Black Caribs maintain their Indian-derived traditions
and language and infreqguently intermarry with other ethnic
groups. The remalning ethnle groups, Spanish-speaking
Whites, Mestizos, and East Indians, are concentrated
primarily in the north. Most notable among recent immigrants
are the Mennonites from Canada and Me.ico. They are a close-
knit religious community, successful in agriculture, and
confined tc a few gectlaments in the northwastern region.
Their rotal population i about 2,000-3,000 persons.

English is the official languagce of the colony and is spoken
by everyone. Approximately 40 vercent of the population are
native Spanish spezkers, and Spanish is spoken by another 20
percent as a second language. Varioug Indian groups have
retained thelr original languages, and a Creole dialect is
gpoken by many Blacks. About half »f the population is Roman
Cathoiic, the remainder belong to a number of othar
religions.

Population Growth and Distribution 1/

Based on the 1980 ~=ensus, Bellize's population 1is about
144,659. An average density of 6.3 persons per sq km (15 per

§/ Sources:

l/ Sources:

Dobson. 1973,

FPloyd. 1972.

U.S. AID. 1979.

U.S. Dept of State, 1980,

U.S. AID. 1979.
J.S. Dept. of Commerce. 1980.
U.5. Dapt. of State. 1980

—
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sq ml) is trne lowest in Centrzl America and i3 less than one-~
tenth that <f similar-sized €1 Salvador. The annual growth
rate is only one percent, due primarily to a very high
emigration rate. The national rate of increase is about
three times the annual growth rate,

The crude dirth rate was an estinated 34 per 1,000 in 1970 buc
rose to 35-40 per 1,000 1in 1976 (U.S. AID 1979; U.S. Dept.
State 1960). As in mos: developing countries the population
is young; aimost hali {49 percent) were under 15 years of age
in 1970 (U.S. AID 1979). ©Because the population density is
very low, Belize nas not implemented a national policy to
reduce the birth rate.

The population of Beiize :is markedly uneven (Fig. 3). More
than half (54 percent; of the 1960 nonulation was urban (U.S.
AID 1979). Pully one-third of the country's residents live
in Belize City. BAn adaitional 17 percent of the population is
concentrated .in six small towns: Corozal, Orange Walk, fan
Ignacio, Stann Creex Town, 2uaze Gorda, and Etenque Viejo.
The remainder of the ponulation is scattered “n over 100
isolated villages. ThesSe villages are concentrated in the
north Setwaen Corozal and Jrange Walk, the extreme south in
Toledo District, alone the coast south of Belize City, and
westward alony the Beliuze-San Ignacio road. Much of the
remainder of the country--including southern Orange Walk
District, the coast north of Belize Ciry, southern Cavo, and
northern Toledo District--remains virtually uninhabited,
averaging fewer than one person per sq Kkm.

Health and Nutrition 8/

The number of hezlth cencers and hospitals is probably

adequate for the pooulation although most facilities suffer
from inadeguate financing and a shortage of trainad
personnel. There are few healith services in remote areas.

The five leading causes ¢f death in 1972 we 'e: heart diseases
(12.4 percent), malignant neoplasms (10.2 percent), influenza
and pneumonia (Y.< percent), <nteritis and diarrheal diseases

2N, end wperinatael wmostalicy (5.8 percent). A
raclcat.lon progras hed largely brought the disease
{ until a recent upsurge. The number of reported
Trom an annual average of 93 in 1972-1975 to over
8. Ore malarial vector, the mosquito Aedes
seqypri, is celicved eradicated in Belize but remains
evldemic in many neighboring Micdle American countries and
thus could reappear at any time.

ﬁ/ Source:

U.5. AID. 1979.
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Other :agorcent healitn provlems in Belize include bacillary
dysantery, iafecticus nedatitis, tuberculosis, wvarious
infectious and parasitic Jdisccases, and venereal diseases.
Bncephalitis, ravbles, and leishmaniasis have also been
reported.,

Nutritional reel
C.S. &ID (.979) ¢ be bhelow the Level of much of the
Commonwealtch Carivgean. Adaguate nutrition shculd be possible
when §ulil agriculturel oDoceatiar 1s realized. Poci or
inadequace nutzitloa anong infants oftern results from chronic
diarrhea causec by iowd tiem condensed anilk mixed with
unsterile water. Amcno @iyt~ to nune-yeer olds, physical
growth pakterns are sitgnificantly below normal (U.S. AID).

Safe water supplics exist 1a the new capital city of
Belnopan, o2at 1 ABei:ze City which bis one-third of the
countrv's populaticon, watcer supolies are uisafe and treatment
fecilities orimitive. Rural water supplies are generally
unsale. Thers are droiects enderway o provide potable water
to Jdrange Walk, Corcual, andg Sarn Pedro. These have been
financed entirely by the United Kingdom.

2.3 Land Use 3/

2.3.1

Background and 7rernds

3eil:ze are similar toc those in neighboring
Latin American councries. According to FAO data compiled
between 1961 and 1376, land use trends show a decreasing
exploltable forest bDase end an increase in the amount of land
under cuitivation or pernaaent pasture (Table 1), Data from
U.3. AID ({1279, tae most currort available to this study,
suggest that acgriculture accounts for 38 percent of land use
in Belize. Only =zbout % perceav of agricultural land is in
cultivation, 2f  vne  remaining  land, 46 percent  is
RxplecLltadle foresc and LE sercenz is urchan. These values

correspond closely o the 1976 values published by FAO.

Lana use trends in

A detiiled Lang Lo as centitled, "3ritish Honduras Potential
Lend Use Mad" (2 shzevs,, sunl.shed by Wright et al.  (1958)
shows Jetarled Lond Lne o welise, Poriions of the nap,
25DEcLally nortaern regions whede agriculture is increasing,
may be somewhat ocut of data.

2/ Sources:

U.S5. AID. L1976.
Wrignt et al. 1998.
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2.3.3

Chaffey (1974). evertheless, recreational use is low,
in large measzure because of the distance and difficulty
of travel from Belize City and other large cities. There
is one hotel and one overnight facility at Augustine.
The latter I3 managed by the National Forest Service.
Increased popublic recreational use 1is not presently
encouraged hkecause by increasing the risk of fire it
conflicts  with other uges, particularly timber

production.

3) Biological Field Studies. A minor use at present,
hiological fFiald work can be expected to increase
substantially if it is encouraged by the Forest Service.

4) Military Training. The Mcunta.n Tine Ridge is regularly
used as 2 *raining area Ly +the Zelizean Armed Forces.
Thege exercises arc an imnortant c¢ivce - f fire because of
the use of flares and ernlogives, ard careless disovosal

of clagarettes.

Armed forces training has otherwise had a relatively
minor effect an the enviranment of the Mountain Pine
Ridge ané thes: aczivicioc. 2t wresent levels, appear to
be compatible wit:r the Servico’s program of multi-
use for the arca,

Information on several lapd u2e torice was not available for
this study. Imona  tnasa tocizes  are: farm size
distribution, brearsown «f farrlond Dy area of crops, farming
methonds (e.qg., : » nillsides, etec.), pesticide
use, land under and cvrren* administrative
policies and their enfeor

Cattle 11/

There are an ecstimated 607,700 hectares (1.5 million acres)
of land suaited for catile rearing in Corozal and Cayo
Diatricts. Not all of thia area has bsen converted to cattle
land, nor have herd inventories or facilities been built up.
Neverthelecs, it i3 lirely that Belize's livestock industry
will continu2 to expand.

In 1970 the national. herd nunbered about 32,000 head. Since
then therce has kpeen a ~ubstantial incr03¢~ in imported stock

from Jama’co, Costa Rlea. Cuatemala, Mexico and the United
States, inceasing hord gize at a rate of three to four percent
per vear. Ano the government controlled Central Farms

ll/ Sources:

Evans. 1972,

Floyd. 1972a.

Johnson and Chaffey. 1973.
West and Augelli., 1976.
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LAPErimentas Station, there dare Brahmans, Red Polls, Jamaica
Blacks, Herzfords, and Brown Swiss. Cattle auctions at the
farm now provide an outlet for the purchase and sale of
livestock Lty amall facmers. Ecqg production is currently

SmMall, £dtT s Deln. eacouraged; Hampshires, Durocs, and Large
Wnitus are the most popular nreeds.
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3.0 Environmentai Rescu:sces

3.1 Geology and Soils

3.1.1

N <A

Geclcgical Yormations ==

Belize may one sundivided into two broad geomorphological
units: a low-ly:ing and generallv flav plain occupying the
nort

hern nall of 2he countrv, and an elevated mountain mass to

v Lo oorasred  eastward by a narrow, low,
' 24l te an extension of the Peten
L3 3imilar wo it in geological
Jorm a tropical plain whose
average eLevaltion is Leas 70 m (200 ft). A few hiils
neas the westers soundary 22 150 m (300 £t). The rocks of
tnis nalf of che councry are wouag, primarily Cretaceous to
Eocene Limcstone. derived largely Jrom marine sediments.
These arc overiaid in many places with white marls and gypsum

lowlands o
structure,

of EZocene age (Yig. 4) Xarst has developed over the
Cretaceous carncnetes, Near the coast these rformations often
glve way to alluvial dezosits of the Quaternary. Flat
lowlands also Ceorm a narsow strip about 16 km (10 mi) wide

along the southern aalrl of the country. Most of this lowland
is overrain wich alluvial deposits typical of those
associgted wich river valleys.

inland from che Coias: iewiznds and south of the Belize
River 1lie the Yaya Mouscsins, which reach their highest
eievation only 52 <« (20 mz; frci: the sea. The northern and
southern »ortiony Of the mountains extend westward, giving
the cange & crescent snaoe. Purts of the Maya Mountains
exceed S0C m {3500 I%. in elovation, and the highest point is
Victoria Peax acv 1,0¢l m (3700 £t). The Maya Mountain region
13 coveraod oy 3 Denenicin but isolated ranges such as the
Cockiscomh Mountainhs rlsc well above the general level of the
peneniaia. Lecoiy incised  river  valleys dissect  the
penenlain and wro especially prominent along the northern,

.

eastera, «nd soLtTaern SLopes,

taing of Belize are of
serhaps the oldest portion
a8 in Central America today.
WOOVEe wature suace the Cretaceous, the Maya
the southern xargin of a stable Precambrian
undacsiies che prosent Gulf of Mexico. They are
wevselcoed draguent of the ancient Antillean
aneends westwarzd from the stable platform.
cf the Hdava Mountains is probably the
© within the range.

lZ/ Sources:

e PREVIOUS PAGE BLARK

woeyl, 16
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Table 2. Municipal Water Supply Systemsl

Municipality Source of watoer Devcription ol systemn
Be'ize City Grounct water Warer pumped from 3 shallow wells
{Pop. €0,000) 10 miles from city to 400,000 gallon
cap. st5rags tank in Belize City.
Beimopen Surface water Watar from Bslize River is treated
g distribuesd,
Bengue Viejo da! Carmaen Ground watar Spring water pumped 10 110rage reservoir,
Corozal Town Ground water Yiatar (ram 2 wells 1 mile west of town

1tared in 5,700 gation cap. storage tank.

Sen ignacio Sur{sce water vister from Monal River pumoed 1nto
2 reservoirs veen total cao. of
200,007 qallans,

Stann Cresk Town NLAL Capacity ot system 150,000 gallons.

Sunta Gorde Rain water ond ground water Rain water sugmented by well;

rotal storage €ap. 360,CC0 qallons,

Y Tots POpUIation in wban srom served by pubic wrvtsr systernz: 1300 Bhout 10% 2f urbon gopulstionl,
N.A. = Nat svarisble,

Source: van der Leeden. 1275.

3.3 Vegetation
3.3.1 History of Botany in Belize

The flora of Belize i1s notably rich but because there are no
high mountaines, %he forest %ypes are rather undiversified.
The flora of Belize his not beeon conpletely inventoried. One
of the earlie~t and megt comnlate nublications dealing with
the flora of Belize ig “tandlev and Froord (1236); other
works includs Lundell) (1842, 1947), Tavtlett {1935), Beard
(1953), and Charter (1%41). Several irnportant regional
inventorics have heen completed by Johnson and Chaffey
(1973). The major vegekative communities are summarized in
Russell (1964). Tiewr 2r~ pumesous studies treating various
timber speciss of Aelize; ~ome of the more important are:
British Honduvas Yores: Deprt. {(1%46), TFrith (1263), Shank
(1948) and Hunt (1962, 1977).



















Table 4. Common Trees of Tropical Moist Forest and

Tropical Wet For -

in Southern Belize

Limestone Area

Central “etamorphic Region
and "oledo Shales

Achras zapota

A. chicle

Sabal spp.

Dipholis stevenzonii
Drypetes brownii

Ilex belizensis
Terminalia obovata
Swietenia macrophylla
Pgseudolmedia spp.
Sebastiania standleyana
Vitex gaumeri
Sideroxylon sDp.
Trichilia spp.
Cufodontia lundelliana
Cymbopetalum pendulif’orum
Protium spp.
Calophyllum brasiliense
Ficus spp.

Bourreria oxyphylla
Orbignya cohune
Cryosophila argentea
Brosimum allcastrum

Terminalia obovata
Calopnyllum brasiliernse
Svmphonia clobulifera
Veenvoia hondurensig
Asoidnsperma megalccarpon
Lizaris Ywzoleuca

Tany shIoba
{fanily Melastomataceae)

Source: Lundell. 1942,












Table 5 also shows that sawn lumber production was mainly
from pine, but that other species were taken. These include
primarily secondary hardwoods, such as nargusta, cynress,
billy webb, and yemeri, bhut also primary hardwoods such as
mahogany and cedar.

Pine production from thinnings is shown in Table 6 for 1967-
70, the only period for which data were availabhle in the
Mountain Pine Ridge. As can be seen, the quantity of pine
from thinnings was wvery small compared to sawn mill
production,

Forest Preseves and Tectal Countrv Lumber Production. The
total production of sawn luwrowr for the period 1967-71 is
shown in Tahle 7. The morked year-to-year variaticn in
production of the four woaod tyzes seems remarXkable.  Because
most of tha acceszsibla = of matur2 pine had been
harvested hy the =2arly 127'e, total ovire production has
declined. Concurrently, total hardwood harvest has
increased siharcly durinag khis | wme period. More recent data
were not available for thi ’

study *ut this trend will
probably not b2 reversad unt’l more  road-building gives
access <o new stands o7 forec:, and until forest plantations
begin produc=ion.

Forest regserves managed by the Belize Forest Service in 1971
ace shown in Tabhlie 3, The best remaining stands of mature
pine remain in the Doan Riwvmr Tnrese deszerve, largely because
of the scarciiy of reads., ool L%71 %he major areas lacking
a forestry inmventory were *the Columbie Reserve and the
hardwood seccinon of <he Daeep Riwver Tcre=: Reserve,

A relatively larae of sources on “imber resources and
forest planutet.ons hown in the biblioqraphy but were
unavaillable £for +thiz rerort, Consecrently, no data were
found on rate of 1 mine and hardwoods, estimated loss
due to fire, loss due to clearing, fuelwood gathering or
other agrarian purpose, or cata on tim2er production at any
of the major forest reserves except the Mountain Pine Ridge.
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Table 7. Total Sawn Lumber Production, 1967-1971

Species 1967 1968 1969 1970 1971

Total Production {cu £t)

Mahogany 353,537 10,665 359,720 630,000 490,756
Cedar 79,641 80,114 70,188 172,521 34,686
Pine 319,970 460,722 459,500 416,100 263,881
Hardwoods 96,672 365,876 326,710 300,000 441,400
Totals 849,820 1,717,277 1,215,118 1,518,621 1,230,723

Source: Belize Forest Dept. 1372,

Table 8. Forest Reserves Managed by the Belize
Forestry Service, 1971,

Area

Region Sg km Sq mi
A - Northern Division

1. Preshwater Creek 300 116
B - Western Diviszion

1. ™Mouncain Pine Ridge 523 225

2. Chiguibal 1,875 720
C - Southern Division

1. Sibun 179 169

2. Manatee 453 177

3, Grant's Work 75 29

4, <Gcillkgrass 28 11

5. Commnerce 3ight 52 20

6. Deen River 591 228

7. Swazey - Tlacden 62 24
D - Toledo Diwvizion

1. Machaca 52 20

2. Columbia 4483 173
E - Totals 3,810 1,912

Source: Belize Porest Dept. 1972.
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Table 9.

Vertebrates Listed by the U.S. Dept. Interior and the
TUCN Red Data Book as Endangered or Threatenedl

Common Name

Status*

Scientific Name Dept.
Interior

IUCN

Mammals

Jaguar

Black Howler Monkey Alouatta pigra

Howler Monkey?
Ocelot
Giant Anteater

Caribbean Manatee

Margay
Central Americ

Birds
Harpy Eagle

Reptiles/Amphi

Panthera (Felis) onca

Ao villoea

Felis pard

9t 3

m

an Tapir

PFarpia haroylia E

bians

Central Americ

American Crocodile Crocodylus 1o
Morelet's Crocodile K L
Green Sea Turtle

Rawksbill Sea

Remp's {=Atlantic) Rid.ey
Leatherback Sea Turitie
Loggerhead Sea Turtle

Fish

None

an Caiman Caiman crocodilus fuscus

Turtle

-

HStHHE3 |

R

o<

1 7 = Threatened, E = Endangered (Fed Reg.), X = listed by IUCN.

2 This species (?) not

isted by ®irtpatrick and Cariwright (1975) ;

1
apparently merged with A. pigra.

Sources: U.S.

Dept. Znterior (1930).

IUCN. 1969,

————— . 1975.
----- . 1978.
m————, 1979,
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Table 1l. Species of Birds Occuring in the Pinelands

Species occiviug i pineiands ar ai clesnittany

Amauzilia cvanocephala Pirane: tHava

Melanerpes fornucivorus LoNia LU iTOsU
Cistothorus platensis Vinodranius sannarum
Vireo solitarius . Anmoohila rufescens
Dendroica graciae Spizela disserna

Icterus chrysater

Species occuritng onivin pineinnds it lie vievations

Colinus nigrogularis Faroeepiuius rubinus
Columbina munuta StLrneid mazna
Amazona xantholora viteninla bocrerd

Dendrocopos scalaris

Species occurring only in pinelands ot the Mountmn Pine Rudgr

Buteo jamaicensis Siaiia sinlis
Contopus pertinax Ragiieuterus rufifrons
Thrvothorus modestus 3pinus notatus

Source: PRussell. 1964,

Table l2. Species of Birds Known tc Have Bred on the Caws QIfshore

Pelecanus occidentalis ANous tenuirostrss
Sula sula Columin leucocephalat
Phalacrocorax auritus® Crotophara sulcircarmse

Fregata magnificens wndhreotherax nravosii

Leucophovx thula® REatitin}
Cochlearius cochleariua Ceageus aur imuoy
Eudocimus aibus*® Twrannus meianchoifous
Pandion haliaezus Ehenio marunicns
Rallus longirosuris Melinnnou giahrirostris?

Charadrius wilsonia® Himus g
Sterna dougallii® Virea paliens
Sterma anaethetus® Vireo magster
Sterna {uscata Dendroicy agstiva
Sterna albi{rons® Casngix mexcancs
Thalasseus sandvicensis® Tererue cucuiiatus
Anous stolidus

*
No breeding evidence since 1862

Sourcae: Russell. 19€4,.

.
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3.4.3

3.4.4

Amphibians, Reptiles, and Fish

No amphibians are listed as ‘*hreatened or endangered in
Belize by the IUCN Red Data Book (197%) or the T.5. Dent,
Interior (1930). Inventories and information for chis groun
of vertebrates in Belize, howaver, cppeats very scanty, The
reptiles listed fall into two groups: (1) crocodiles and
caimans, and (2) sea-turtles. among members of the first
group, the status of Morelet's Crocodile may ba of greatest
concern, because of its restzicted distribukicn. Formerly it
was found along the Caribbean shore from southeastern Mexico
to Honduras and on the Pacific ceoast in the Iztapa region of
Guatemala. Its present distribution is scarcely known,
although there are thriving populations in Veracruz, Province
of Mexico, and near Tztapa, Guatemala. In the wild, the
species may be difficult to distinguish from the American
Crocodile (Ciacutus). No information on the status of any of
the three Crocodylidae in Belize is known to the author.

The situation in Belize with respect to the various species
of sea-turtles is equally uncertain. Araading sites in
Belize, if present, are not reported in literature available
to this study.

No freshwater or marine fish in 3elize are listed by the IUCTN
Red Data Book (1969) or by the U.5. Dept. Interior (1930}.
Surveys of the river =systems are incomplete but the
ichthyofauna of the coastline and coral reefs is essentially
undisturbed and considered to be of world significance.

. s . ]
Commercial [Fisheries ;ﬁ/

Belize has good fishing resources which are exploited by cver
500 members of five well-organized fishing cooperatives. The
cooperatives supply both domestic and export markets. Tha
export markets are expanding and have considerable growth
potential. The most important export product of the
fisheries industry 1is Rock Lobster (crawfish) wvhich is
shipped primarily to the United GStates. Other products
include frozen and salted red snavper, shrimp and <onch, and
a limited amount of sea-turtle meat. In ap average vyear
(based on pre-1972 data) 0.68 million kg (1.5 million pounds)
of fish products are exported, valued at about $2 million.
Two-thirds of these export earnings are from lobster tails.
Substantial galng in the industry's revenue may be expected
in the future (Floyd 1972a). Since 1966 3elizean tishermen
have been exploiting the rich shrimp beds at the mouth of the
Sarstoon River in the extreme gouthern part of the country.

lé/ Sources:

Coliar and Collar. 1972.
Floyd. 1972a.
U.s. AI0. 1979.
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3.4.5

3.4.6

There are several freezing and paecking plants for £ish,
lobster, conch, and shrimp in Belize City. Fishing resource
potential beyond the barrier reef is believed to be extensive
because there are abundant feeding grounds for fish. This
promising area remains virtually untapped.

Wildlife Protective Leglislation

Belize has protective legjislation for its wildlife but none
of the tropical forest areas have been designated as nacural
parks or preserves. Forest is estimated to cover about 65
percent of the country at present but the amount of
Forestland may be gradually reduced as the agticultural
sector increases.

Reserves and Protected Areas

Belize has no national parka or equivalent regerves at
present, although saveral areas have been recommended for
preservation by che IUCN (n.d.} and by La Bastille (1378).
Under the authority of the Crown Lands Ordinance (Chapter 110
of the Laws of Belize, revised ed. 1958, sec. 6), the Minister
of Agriculture and Lands hzs the power to teserve from sale or
leage, blocks of national land for svecial purposes. Also,
forest resarves, fisheries and marine resovrees can be
established by the Minister of Trade and TIndustry.
Responsibility for the administration of areas formerly Xnown
as Crown Reserves lies with the Commicsicner of Lands; forest
regserves are administered by the Chief Forest Office; fishery
and marine regources are thandled Ly the Fisheries
Administration; %the Comm:isioner of Land has now delegated
administrative responsibility of &the nine reserves to the
Belize Audubon Sociecty. 7Table 13 lists nine reserves and
thelr present sizes. These are administer=d by the 3elize
Audubon Society, bhut none has yet received official
legislative status.

.

According to La Tastille (1978) tha two areas worthy of
greatest protection are the Chiquibul/ifaya Mountain Forest
Regerve and the Belize Barrier Reef Reserve. At present
neither area hasa heen officially Jdesignated ov a reserve.
The Chiquibul/Maya Mountain Reserve, as presently percelved,
would encompass 184,480 ha of undisturbed broardleaf and pine
forests in the southcentral portiny of the country. The area
reportedly has the highest density of "spotted™ cats (jaquar,
ocelot, margay, etc.) of any Central American tegion. In
addition to its povential as a faunal and .loral reserve, a
number of Mayan ruins dating from ca. 800-1200 A.D. are
gituated within the projected preserve houndaries, None of
Fhege rains have been resvored, al%hiough 1o t5 heliaved that
gome may equal those of adjacent Tikael, Guatemila in
significance. in fact, the raglieon would he worthy of
protection on archaeological arounds alone. La Bastille
(1978) has suggested that ideally the area should be


http:nation.al

Table 13. Designated Protected Areas

Description

Name Size (ha)
1. Unnamed Mangrove Caye 0.4
2. Unnamed Mangrove Caye 0.8
3. Unnamed Mangrove Caye 0.4
4, Bird Cage Crown 0.8

Reserve (Bird
Sanctuary)
5. Man-O-War Caye Crown 0.8
Preserve (Bird
Sanctuary)

A red mangreve (Rhizophora
mangle) caylgnd oreeding
site fo. Great Egret
(Egretta thula), 3 mi NHNE
Monkey River Town in
southern helize,

A red mangrove caye and
breeding site for Roseate
Spoonbill (Ajaia ajaja)
off northern coast of
Belize (17°57'H, 88006'W).

An inland red wmangrove

lagoon and breeding rookery
for Great Igret, Cattle Egret
(Bubulcus ibis), Boat~billed
Heron {(Cochlearius
cochlearius), Anhinga (Anhinga
anhinga) and MNeotropical
Cormorant (Phalacrocorax
olivaceus) in central Belize
(17°20'N, 88920'W).

Red mangrove and coconut

pvalm (Cocus nucifera) island
with breeding rookery of
waders as in No. 3, and
additionally, White Ibis
{Endocimus albus), and an
inland lagoon. Central Belize
(17932'N, 88017'W).

A small red mangrove caye in
Tobacco Range, on western
gide of barrier reef, 12 mi
SE Dangriga Town, Stann
Creek District. Preeding
gsite for White-crwned
Pigeon (Columba
leucocephla), Magnificent
Frigatebird (Fregata
magnificens), and the only
Belize nesting site of
Brown Booby (Sula

leucogaster),
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Name Slze {ha)

Description

6. Little Guana Caye 1.8
(or Cayo Pajaros)
Crown Reserve
(Bird sanctuary)

7. Doubloon Bank Caye 0.8
Crown Reserve
(Bird Sanctuary)

8. Guanacaste Park Bird 21.0
Sanctuary
9, Half-Moon Caye 15.0

Natural Monument

Mangrove swamp (3 species of
mangroves) and only place in
Beliz. where Reddish Egret
(Dichromanassa rufescens) and
Tricolored Heron (Hydranassa
tricolor) breed together.
Largest breeding colony of
Reddish Egrets in Caribbean.
Roseate Smoonbills formerly
bred in colony also. West of
Ambergris Caye, northern
Belize (18902'Y, 87058'W).

Mostly a red mangrove island
lagoon. Large mixed
rookery, notable for large
concentration of Wood Storks
(Mycteria americana).
Northern Belize

(1RO3I'™, 33°27'W).

Small remnant o. Tropical
Moist Forest with mixed
flora and fauna, including
one exceptionally large
Enterolobium cyclocarpum
(monkey-ear tree) at
confluence of Relize River
and Roaring Creek, in
central Belize,

The southeastern part of
Lighthouse Reef, a coral
atoll (one of only 3-4 in
Caribbean). Features very
high gquality coral
formations, sandy heaches,
variety of trees, and
breeding colony of white
phase Red-footed Boobies
(Sula sula), estimated to
be 3,000--5,000 individuals.
Rich intertidal and
subtidal zones.
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Name

Size (ha)

Description

10. Mountain Pine Ridge 69,1412.0 Mixed broadleuaf/pine forest
Forest Reserve in highlands,

11. Columbia Forest 52,500.0
Reserve

12. Chiquibul Forest 186,480.0 Predominantly broadleaf,

Reserve

evergreen, Tropical Wet
Forest in Maya Mountains.
Representative flora and
rauna.

Sources: TIUCN. n.d.
Ta Bastille.

1978.

designated a MAB Biosphere Reserve and should include
Victoria Peak, the highest point in Belize.

The second area of major importance is the barrier reef that
extends the entire length of the Belize coastline and is
continuous northward tc Yucatan and southward into Guatemalan
waters. The reef 13 noted for a rich diversity of €£ish
(second only to the South Pacific), phenomenal water clarity,
and remarkable coral formations. The Belize barrier reef is
exceeded in size only by the Great Barrier Reef off
northwestern Australia.

According to La Bastille (1978) the two finest areas are
Lighthouse Reef Cay, and Glover's Reef, both of which are
gself-contained coral complexes that lie outside the main
barrier reef 1line. The cays, in effect, resemble the
fringing reefs of the South Pacific. Lighthouse Reef Cay
harbors the American Crocodile, and is a nesting location for
Red-footed Boobies. Glover's Reef is reported to have the
best coral formation in the entire Barrier reef.

Other areas that have attracted attention and have been
proposed as faunal and floral reserves include the Mountain
Pine Ridge Porest Reserve and the Columbia Forest Reserve.
The Mountain Pine Ridge Forest, located in the west central
mountain region, contalns the largest zone of highland pine
in Belize. Much of the Mountain Pine Ridge hag been subjected
to extensive logging, primarily long-term selective cutting
of pine (see Section 3.3.4). Yo information is available on
the proposed Columbia Forest Reserve for this report.
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3.4.7

17/ sources:

Tourism and Other Related Uses of the Environment 11/

The greatest natural asset of Belize is its cays, and they
have not been fully exploited for tourism. Considered second
only to the Great Barrier Reef in beauty, the area offers
unprecedented opportunity for fishing, snorkling, scuba
diving, and sailing. Prominent sport fish include tarpon,
pompano, barracuda, wahoo, marlin, sailfish, mackerel,
bonefish, snook, snapper, and grouper, as well as shark,
lobster, and crab. There are a large number of habitats
ranging from open sea to sheltered reefs, saltwater lagoons
and freshwater rivers, usually all in close proximity. The
barrier ceef offers protection from weather and rough seas.
There are abundant opportunities for beachcombing, boating,
sailing, spear fishing, and exploring shipwrecks and numerous
uninhabited cays. The region is well known to divers, but is
not used extensively for other tourist activities. The chief
drawback to extensive use of the cays as tourist resorts is
the frequency of hurricanes and reluctance by builders to
establish large permanent settlements on the cays.
Nevertheless, the region remains a substantial though little
exploited natural resource for tourists.

on the mainland, tourist activities that utilize the natural
environment include bird-watching, spelunking, hunting, and
sightseeing at Mayan ruins. Jaguar and small cat hunting
gtill attract attention, though international import-export
restrictions have reduced this activity. Some wildlife are
also hunted for local consumption, and can be purchased in
local markets. Those used for food include peccary, paca,
armadillo, raccoon, and rabbit. Other animals frequently
sold in markets for pets include various specie~ of monkeys
and parrots. There 1is 1little crocodile hide hunting
presently, although this was formerly widespread.

Collar and Collar. 1972.
Ployd. 1972a.
U.S. AID, 1979.
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Environmental Problems 18/

This section reviews environmental problems in Belize. The major
problems are similar to those facing its developing Latin American
neighbors, with the important exception that in Belize these
problems are far less acute. For example, deforestation 4as bean
extensive in portions of the country, but major reserves still
remain., In addition, there are gignificant natural and cultural
resources, and a very low population. Purther, the old British
Colonial system left a fairly well-organized forestry management
program and there are strict hunting regulations. The chief
problems are related to soil conservation, water quality, management
of flora and fauna, and effective preservation and exploitation of
natural resources. Remarkably, the very low population is also a
problem within the agriculture sector, primarily because of labor-
intensive methods still employed. The first section discusses land
use problems and policy and environmental law; the second section
treats problems arising from urban and rural development, especially
development resettlement, health, and related topics.

Rural Land Use Problems
4.1.1 Historical and Cultural Uniqueness of Land Usq

Belize is faced with land use problems that are unlike those
of neighboring countries. The important difference is that
the problems at present, remain minor and are qvershadowed by
others of a more socioceconomic nature. The two most
important problems are: (1) the gradual change from a
forest-based economy to an agriculture-based economy, and (2)
Belize's very low rural population.

Forestry was the only economic actuvity of any importance
well into the 20th century. As the available timber supply
gradually diminished, agricultural activity has increased.
Sugar is now the principal export, but efforts are underway
to increase the acreage of rice, bananas, tropjcal fruit, and
land available for cattle for export. Virtually all of these
activities are occurring on the flat northern plain, or in
the coastal region. There is currently little pressure from
the population to expand into marginal lands, or into steep
slopes for agriculture. Indeed, of approximately 0.89
million hectares (2.2 million acres) of 1land that is
considered arable, only a fraction is presently being
exploited. It is estimated that about 0.61 million

18/ sources: Belize Forest Service. 1972.

Evans. 1973.

Floyd. 1972b.

Johnson and Chaffey. 1973.
La Bastille. 1979,

Shane. 1978.
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hectares (1.5 million acres) 1in the Corozazl and Cayo
Districts zlone have suitable grasslands for cattle-rearing.

Coupled with the very low pressure for exploitation, Belize
may also be anomalous in that, according to Shane (1980), its
s0ils are revorted to be of better quallty than those of the
adjacent Peten of Guatemala. The traditional milpa (slash
and burn, or shifting cult’v~.’on) method of farming in
Belize may aid in maintaining the so0jl in relatively fertile
condition as well., Most of rhe Mayan Indians practice this
method of farming. Consequently, at any one time only about
one-fifth of their land is under actual cultivation, the rest
being idle and allowed to regenerate through regrowth of
forest. Dresently about 113,000 hectares (230,000 acres) of
land are farmed by the milpa method (Floyd 1972b).

Secondly, with respect to the change from a frforestry-
dependent to un aqriculture-dependent economy, it is
important tc note that the Belize Sovernment has enacted the
aliens Landholding Ordinance of 1972, This legislation is
aimed at curbing land speculation by non-Belizeans because
most of the largest land owners are non-resident foreigners.
The law requires non-Belizeans to develop a portion of the
land they purchase according to a specified program before
obtaining clear title to plots of mere than 4.05 ha(l0 acres)
in rural areas, or 0.20 hWa (1/2 acre) in urban areas. The
legislation is economic in orientation, in that it is
intended to: {1) break up the large landholdings that are
held primarily fcr gpeculation rather than for development,
and (2) encourage greater participation in the agriculture
sector by laborers who were formerly employed in the forestry
setor. The long-term results will surely bring much
presently wndeveloped land into agricultural production, but
perhaps more importarntly from an ecoclogical standpoint, this
program will bring greater pressure to bear on the land and
the environment.

Of critical importance ig whether the land use policy that is
eventually implemented 1is effective, whether long-term
agricuvltural practices adopted by new landowners are
rational, and whether such land use policies are enforceable.

The second factor of importance, with respect to land use
problems in current agricuilture 1is the wvery low rural
population. This small rural population exerts relatively
little oressure to exploit marginal lands. In fact, the low
rural population and small labor force has encouraged the
introduction of modern labor-saving technology. The
government has been actively encouraging foreign immigration
into Belize in an effort to provide a larger labor force and a
atronger econcmic base. These attempts have not met with
notable success, except for the gpeclal rcase of the Mennonite
gettlers who have established a large agricultural community
in the northwest. For the long-term, the country's low
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significant because prior to that time there had been no
recognized management plan, and the only form of management
was fire protection.

A final forest management problem cf some importance is

disease control of the Caribbean pine (P. caribaea). Two
pathodenic parasites affect this species: the dwarf

mistletoe (Arceuthobium globosum), and the <cone rust
(Cronartium corigenum). The mistletoe attacks trees of all
ages, but particularly affects seedlings and gaplings. The
vigor of the host tree is reduced, the seed crop is adversely
affected, and ultimately the tree becomes highly susceptible
to insect and fungal attack. Because spread is normally very
slow it can be controlled by clear cutting affected areas.
The dwarf mistletoe is also an important pathogen in the
western United States. A true mistletoe (Psittacanthus) that
occurs on pine in Belize i{g harmless.

The sgacond important pathogen {s cone rust, a parasite
particularly prevalent at middle elevations (600-750 m) in
the Mountain Pine Ridge. Reportedly, the incidence of
infection can run as high as 15 to 25 percent, and an average
number of infected cones per tree may reach eight percent.
The alternate hosts of cone rust are ocak spacies, and control
can be effected by removing the oak from pine stands. The
seriousness of the disease is well known in the southeastern
United States where cone rust regularly destroys up to 20
percent of the cone crop of slash pine (P. elliottii).

Pollution and Agricultural Pesticides

No information was available to the author on the extent (if
any) of poisoning or pollution due to the use of toxic
chemicals in agriculture. Areas that should be monitored are
the middle and upper Stann Creek Valley where there are
extensive citrus groves, primarily in large estates, and in
the Cayo District where lesser amounts of citrus are grown.
Data on the extent of chemical pest control used in
production of the main food crops--maize, beans, and rice--,
were similarly unavailable for this report. Cotton, which
traditionally requires massive infusions of chemical control,
and has been linked to serious environmental and human health
problems in Central America (e.g., in Guatemala), is not an
important cash crop in Belize.

National Land Use Policy

m™wo significant and remarkably bold land use policies have
been implemented in Belize. The first was a Rural Land
Utilization 7ax, introduced in 1966. This tax, aimed at
encouraging rural land development, placed a levy on private

holdings of woodland or forest (but not pine ridge or
savanna) of 40.5 ha (100 acres) or larger. Further, the tax
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rate increades progrezsively over both space and time. For
example, land within two kilome*ers of a passable rcad is
taxed at a higher rate than land *t a greater distance from

the road. And, for each vear that the land remains
undeveloped the tax rate per acre increases. 10 @ landowner
is  unwilling or unable to undertiks  the tetlonal

developments, his sstate may he sold on the c¢pen nmarken, or
may ultimately revert to che government which acts as an
agent for the property (Floyd 1972b). No information on the
success of this bold legiglation 1s available to this report.
The hope is to bring more medium-sized land holdings into
productivity «nd thereby, ultimately to boost the nation's
economic growth.

The seconé important land use legislation is the Aliens
Landholding Orainance of 1973 (See 4.4.1, above). This
crdinance was intended te reduce land speculation by foreign
investors, and in turn prevent speculation from driving the
price of land beyond the means of residents engaged in
agriculcural activities. The ordinance requires non-
Belizeans to complete a development program on land they
purchase before cobtaining clear title to plots of more than
4.05 ha (10 acres) in rural areas or half apn acre in urban
areas. The success of this legislation, to date, is not
known.,

Long-term policies of the Forest Service appear to be similar
to those originally established in 1954. Ag stated in the
1972 Annual Report of the Belize Forest Department (1972),
the policy:

... makes provision for the reservation
of forest land in perpetuity to conserve
water, prevent soil erosion, and to
insure a continuous supply of timber on
National and private land. In addition
it recognizes the need to maintain the
forest law, lncrease the value of timber
and other forest produce growing on
forest land, expand forest industries
and maintain an adequate number of
trained technical and professional
nationals.

4,2 Urban and Rural Development Problems 19/

4.2.1

Resettlement

The town site of Belirs City has a number of serious
shortconings. Originally a loading point for logwood and

ig/ Sources:

Dobson. 1973.
BEvans. 1973,
U.5. AID. 1979,
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4.2.2

mahogany at the mouth of the Belize River, the town is now a
bustling metropolitan center of nearly 50,000 people.
Unfortunately, the town is built over a series of sand dunes
and swampland less than 60 cm (2 ft) above sea level. As a
result, the teocwn is faced with problems of protection from
hurricanes and flooding, sewage disposal, lack of drinking
water, and even scarcity o building stones. When Hurricane
Hattie struck Belize City in 1961, over 260 persons lost
their lives, approximately three-quarters of the houses were
destroyed, and the town was inundated to depths of between
1.5 m (5 ft) and 4.5 m (15 ft) for several days. In 1962,
following the hurricane, plans were made to move government
offices to a new resettlement site much further inland.
Construction on the first stages of the new capital site,
Belmopan, was completed in 1970. The first stage included
government offices, a small hospital, and about 700 houses.
Construction c¢osts of these buildings were paid by the
British Colonial Development and Welfare Fund. Ultimately
Belmopan may have 30,000 Inhabitants or more by 1990, but
many people have been reluctant to leave Belize City.
Consequently, the various environmental and health-related
problems that have plagued Belize City still remain, and
appear to have few financially viable solutions.

Immigration

Government planners, managers of commercial enterprises,
foreign investors, and educators have long argued that a
large-scale influx of immigrants would greatly benefit the
econonty of Belize. In the context of a labor-intensive
economy that relies primarily upon agriculture, forestry, and
fishing, these observers argue that more people are needed to
develop the economy. Scme reports have suggested that a
population twice the present size would be necessary to
provide the economic work force to meet the social,
technical, and financial commitments of an independent
country (Pioyd 1972b).

Conversely, it is argued that large-scale immigration might
disrupt established political parties, and that the process
of assimilation could cause serious social and economic
problems. Immigrants are most likely to come from Car ibbean
Commonwealth countries but most of these immigrants would
likely have few technical skills, 1little education, no
capital, and would place an even dJreater burden on the

Belizean economy.

Efforts to attract immigrants have not achieved measurable
success. In fact, with the notable exception of the
Mennonite settlement in the western region, Belize has had
1ittle success in attracting skilled or unskilled immigrants.
It is likely that efforts to significantly increase the labor
force will be unsuccessful unless there is clear evidence of
a strengthening econonmy.
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BETHG SUCCLSSPFULLY TREUBINATLD .

HEo OFFICE CEN ANMEn & PANAMA-LOCAY

5960 10003

HUHBAN KESOUHCES DEVELOPHEN]

SBHhITISH HONDUKAS (UELISE) PROVILED W1Ti GOANT, TECHNICAL ADVISOKY ASSISTANCE, ON-JOU AND U.S. PARTICIPANT
TUALNING TO STHREHGIUHEN INVESTHLAT PROBOTION SKILLS AHD ESTAbLLISY PERMASEMT ADAINISTRATIVE STRUCTUBE WITHIM GOVT TO
IDENTIFY AND PROMOTS PHIVATE INVESTHEMT OPPOHTUHITIES. U.S. TECGINICAL ADVISORS WILL COLLABORATE WITil MINISTER OF
THADE ARD IHDUSTRY 1IN OBGANIZATION aND STAPPING OF IRVESTMENT PRONMUTION CENTER. 1HVESTHEMT PROMOTION OFFICLU,
ADSINISTRATIVE ASSILTANT AMD OTHELK RAPPUOPKIATE OPFICERS WITHIN MINISTBY WILL BE TRAINED. oCENTER®S WORK WILL
CONCLEY IDENTIPICATICH AXD PRONOTIUN OF SPECIFIC INDUSTRIAL OPPORTUBITIES. CEMTER WiLL CONDUCT 6-8 WEEK SUBVEY TO
DETERSINE IHVESTHENT PHIG@lITIES, POFENTIAL AND GEMEHAL YNVESTMUENT CLIMATE. PRE-IMVESTHENT STUODIES OF OPP-SUHOHE
INJUSTRY, TOURISH, LIVESTOCK PRODUCIION AND NBCHAMIZED PIELD CuOPS WI1LL ALSO BE MADB. PROAMUTIOMAL ULROCHUHES AND
INVESTHENT GUIDE KILL bt PEEPARED. POLLOMING PHEL IAIMARY STUDILS, THEEE WILL BE AGREESIVE SEERING-OUT OF AHEM
INVESTONS I8 WHICH CEHTEH WILL COOPERATE WITH SUCH GROUPS S DEVELOPHENT PINAMCE CORPOBATION, BrLIZE AHD RICHIGAE
PARTNESLS OP ALLIAKCE, CHARBUERS OF QUKAERCE AML LOCAL BANKS. U.S. AND CRNADIAM INYESTOENTS WILL BE EHCOURAGED.
IHNVESTMENT PROJECTS WILL bBE FULLY DEVELOPED AMD PHESENTED I8 POUMAT ACCEPTABLE TO POTENTIAL INVESTOMS. CENTER WILL
PREPARE 3-5 YR BRECHRUITMENT PLA%. oUSAID FPUNDIKG W1LL BX CHARKELED THRBOUGH ROCAY¥. HOBDURAS WILL FROVIDOSIAFY
SERVICES, OFPPICE SPACE AND LONMG-TERS BAINMTENAKCE. #FLJ5ABY BEMEPICIARIES ARB HOHDUH2M CIVIL SEH¥LNTS WHO RECLIVE
TRAINING, SECONDARY BENZFICYARIES INCLOUE JOB-HQLDERS HLSULTING PROM NEW INVESTMENTS. UBDP ALSO PHOVILED TECHHICAL
ADY1SORS.

OTHER WEST IWDIES-EASTERN CARIHBEAN RECG.

538002200

CAHIUBEAN BEGIOMAL NUTalT IONR (CPNI)

&GEAMT AMD TECHHICAL aSSISTAMCE (TA) PHGVIDED TO THR CARLBBEAM REGIOEAL MUTRITION INSTITOTE (CFMLl) TO 1lBPROYE THE
CAPABILITY OFP ENGLISH-SPEBXINMG CABISBBEAN COUNTRIES I8 DESIGM1ING MHATIONAL FOOD ARD EUTRITIOM PROGBABS, THEBEBY
INCRPASING POOD AVAILABILITY AND NUTRIEMT 1NTAKE AT THE HOUSEHOLD LBVEL. @PRCJECT CONMPORRHTS INCLUDE: V. LYPABDING
THE TYPE AMD LEVEL OPTZCHMICAL COOPERATION (ADVISORY SERVICES) ALHEADY BEIKG PROVIDED TO COUNTRIES I¥ THE LEVEL OP
FOUD R ED MUTY POLICIES. 2 .BHOADENING THE SCOPE AND INCREASTIG THE %UMBER OP TECH GROUPMEBETINGS 2MD TEBNG COURSES
(BOTH IB-SEHVICE AHD INTENSIVE) WHICH CPNI UAS CONDOCTED IN TUE PAST; IK PARTICOLRR, THE GRAMWTWILL bMABLE CPRI TO
UKUEKTAKX THE 2MD STAGE OF THE ThaG PRBOGRIN THEIER OVERALL STRATEGY TO TRAIH MLDDLE-LEVEL PERSOMMEL (EXECUTIVE
BAT1itR YH AN POLICY) TO IMPLENENT POLICIES AND PROGRANS. 3. DETERBINING THE MANPWYR AND TEBNG NEEDS OF THE BREGION FOR
MILDLE-LEV:EL PLERSOHMEL LN [OO0OD AND NOUTRITION. 8, BEYPANDIKG THUE PRODUCTION OP PRINTED AMD AWDIO-VISUAL BATERIALS
FOR DSL I THE REGIOM TO RESPOND TO THE IMCREASED DEMRN¥D FOR SUCA BATERIALS Ix RLL TERBITORIES. 4BREMEFICIARIES
¥1LL BE THE HOUSEHOLDS IM CARINBELM COOMTRIES SERVED BY CPHl WHICH AREB: ANTIGUA, BAR3ADOS, BELIZE, OBRITISH VIRGLE
ISLAWDS, CAYMAM IS,DOMIMICA, GREMADA, GUYAMA, JANAICA, MOHSERHAT, ST, KITTS-MEVIS-ANGUILLA, ST. LUCIA, S5T.
VINCENT, SURINAM, TRIMNIDAD AMD TObAGO, TUHKS AND CAICOS ISLAWDS. SECONDABILY, CFHY WILL Br BEREPITTED BY A
STHENGTHEBED CAPABILITY. @OTHEH DONORS TO PROJ (CPMI) INCLUDE FOOD AND AGER ORGANIZ (FRO), WILLIANS-WATE&EAM
PRBOGEAM OF THE BESEABCH COHP, UNIY LP WEST 1INDIES, AND THE GOVTS OF JAMAICA, YRINIDRD AND TOHAGO. DOMORS W:HO HAVE
CONTRIDUTED OVER THE YEAKS INCLUDE UNICEP (1972 TO PRESENT), ODOCKEFELLER FDE (1370-73), PRELuOM FPRON HUSGER
(3971-Tu) , AND THE POBD PDLK (1974 TO PRESLHET) . SUSAID PROVIDES PERSONMEL (SALAHIES PLUS TRAVEL), SHORY-TERH
CONSULTANTS, THMG, LDUC MATERIALS, PROGRAM SUPPORTS COSTS5, IMFL/CONIGECY. HOST COUNTBY PROVIDES PEBSOMMEL
(SALARIES PLUS THAVEL), EINPL/COMTGKCY. OTHEL DONORBRS PBOVIDE PERSOMNEL ANMD TRRINING.

OTHER WLST IMDIES-LASTERN CABRIBLEAN REG.

538001000

REGIONAL AGRI-BUSIBESS DEVELOPHRENT

GHANT & LOAM AHE PROVIDED TO THE CAHIBBEAN DEVELOPHEMT BAMK (Cbb} TO BSTABLISU AN AGRIBUSINESS DEVELOPAEHET FUMD
WHICH MILL PBOVIDE LOANS & EQUITY INVESTHENIS 70 AGRISUSIMNESS & OTHER LABOR 1HTENSIVE ENTERPBISES Id JIHE CABIBBEAN
KEGIOY. THe CDB WILL HAVE PRINARY HESPONSIGILITY FOR OVERALL PEOJ ADMIV & COORDINATION. THE CDB WILL SELECT THE
RECIEIENT ENTERPHISEOM THE BASIS OP THEIR POTENTIAL BENEFIT 70 SMALL PARMERS & RURAL POOR OF THM BARDAUOS AND
OTHER ILC'S 1M THE CARIBLEAN REGION—-ANTIGUA,BELIZE,DOMEBNICA ,GRENADA ,MONTSERRAT,ST KITTS/MEVIS/ANGUILLA,ST LUCIR &
ST VINCENT. THHEE TYPES OF EMTEHPRISES ¥ILL BR ELIGIBLE UNDBR 1UE PROGRAA: 1) THOSE THAT EIPAND AND/OR STAHILIZE
THE MARKET POR SHALL PALUMEH PHKODUCTION;2) THOSE THAT REDUCE THHE COST OPF SEALL PARMER PRODUCTION;AND 3) TUOSE WAICH
INCHEASE EMPLOYMEMT POR LUBAL WOBKERS. FOOD PROCESSING ENTERPRYSES ARB BXPECTED TO ACCOUNT FOR THE MAJORITY OPF
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Appendix II
Proposed Activity of 11.S. National Park Service in Belize

Fiscal Year 1981
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List of Mammals






PRIMATES — Monkeys

Cebidae — Howlers and Spider Monkeys
Alosatte pigra Lawrence

Areles genffroys Hassele 2 4 Kuhl

EDENTATA — Anteaters and Armadillos
Myrmecophagidae — Anteaters
Myrmecophaga sridactyla censralis Lyon
Tamandua tetradactyla mexicana (Saussure)
Cyclopes didaceylus mexicanus Hollister
Dasvpodidae — Armadillos

D.sypus novemcincius mexicanus Peters

LAGOMORPHA — Rabbiws

Leporidae — Rabbits

Sylvilagus floridanus (Bachman)

' (observed by Dora Weyer, AUIE)

Sylvilagns brasiliensis (Linnaeus)
{observed by Dora Weyer, AUIE)

RODENTIA — Rodents

Sciuridee — Squirrels

Sciurus yucasanensst yucatanensis J. A, Allen
Seiurus variegatosdes Ogilby

Sciurus deppei vivax Nelson

Glagcomys volans (Lih  >sus)

Geomyidae — Pockee Gophers
Orthoeenmys hicpadus cavoensie (Burr)
Orthogeomys hispidus yucatunensis ( Nelson and Goldman)
Heteromyidae — Hereromyids
Heteramys desmureitianie Gray
Cricetidae — New World Raes and Mice
Oryzomys palustris pinscols A. Murie
Oryzomys melanosis Thomas
Oryzomys alfuroi wlfurni (] A, Allen)
Oryzomys fulvescens maventis Goldman
(collected by [ohn C. Brier in 1973)
Tylomys nudicandus nudicandus ( Peters)
Ototvlomys phyllotis phvilotrs Merriam
Nyctomys sumichrasts decolorns (True)
Otonyctomys huaits Anthony
Reithrodontamys gracilis gracilis |. A. Allen and Chapman
Sigmodon hispidus furvus Bangs
Sigmodon hispsdus satnratus V. Bailey
Muridae — Old World Rats and Mice
Rustus rastus (Linnaeus)
Ruttus norvegicus (Berkenhout)
(observed by Dora Weyer, AUIE)
Mas meealns Linnaeus
Erethizontidae — New World Porcupines
Coendon mexicanus yucataniae Thomas
Dasyproctidae — Agoutis and Pacas
Agonss paca nelsons Goldman
Dasvyprocta punctata richmondi Goldman
Dasyprocta punciats yucatunica Goldman
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Black howler monkey
Geoffroy's spider monkey

Gianr anreater
Tamandua
Two-toed anceater

. Nine-banded armadiilo

Eastern cottontail

Foresc rabbic

Yucatan squirrel
Variegated squircel
Deppe’s squirrel
Southern flying squirrel
Belize)

Hispid pocker gupher
Hispid pucket gopher

Desmiarest’s spiny pockee mouse

Cuues’ rice rac
Black-cared rice rat
Alfaro’s rice rat
Pygmy rice rat

Peters’ climbing rac
Big-cared climbing rat
Sumichrast’s vesper rat
Yucacan vesper rat
Slender harvest mouse
Hispid corton rar
Hispid coton rar

Black rar
Norway rac

House mouse
Mexicun porauipine
Paca

Agouti
Aguuti



CARNIVORA — Cuarnivares
Canidue ~— Foxes
Uracyon cinerecercensens fraterculus Elliot
Procyonidae — Raccoons and Alljes
Batsarsyns sumicheasss campeciensis (Nelson and Goldman)
Baseartscus sumichrasti varishilis ( Peters)
Procyon lotar thufeldti Nelson and Goldman
Nasua natuas narica (Linnaeus)
Nasua nasuwa vucatanics J. A. Allen
Potos [lavus c¢hiriyucnsic J. A, Allen
Mustelidac — Muscelids
Mastela frenata perdas ( Mereiam)
Eira burburs tenex { Thomas)
Galictis allamandi canaster Nelson

(observed by Dora Weyer, AUIE)
Spilogale putoring yucatanensic Bure
Conepatus temssiriatus yucatanicur Goldman
Lomera longicandis annccrons { Major)
Felidae —- s
Felss vuca voldmans Mearns
Felis concolor snayenns Nelson and Goldman
Felir parduiis pardaiis Linnaeus
Felis wiedii yucatanica Nelson and Goldman
Felis yagouaroundi fosrata Mearns

SIRENIA — Munatees
Trichechidae - Manatees
Trichechus mmarns manatur Linnacus

PERISSODACTY I A — Perisssdactyls
Tapiridae — Tupus

Tapirns Sairdii ¢ Giil)
ARTIODACTYLA — Arriodacryls
Tayassuidae — Peccaries

Dieotyles tagacu nefions (Goldman )
Dicoryies tujacu yueatunentis (Merriam)
Tuyassu pecari rineens Merriam
Cervidae — Corvid

Odocasieur virginwar.ur trues ( Merriam)
Muzama americana cerasing Hollister
Mazema americana temama (Kerr)

Source: Kirkpatrick and Cartwright.
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Gray fox

Cacomistle
Cacomistle
Raccoon
Coati
Coari
Kinkajou

Long-tailed weasel
Tayra
Grison

Southern spocted skunk
Striped hog-nosed skunk
Southern river orter

Jaguar
Mountain lion

Ocelot

Margay
Jaguarundi

Manaewee

Baird's tapir

Collared peccary
Collared peccary

White-lipped peccary

White-tailed deer
Red brocket
Red brocket

1975,
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