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SU*,NARY
 

The remarkable growth of the- timber ,n1stry and the corresoonding 
failure of agriculture o expand until relatively recently are vital to an
 

years
 

understanding of che environmental opoblems in Belize. Further, these 
factors have caused onvionmentalinproblems Belize that are less acute 
than in neighboring Lacin nmerican -ountries. For over 200 
exploitation of forests in Belize was 
the only reason for the existence of 
a Brit.s. settlement -n Centr, Aim,,erica, Timber was the basis of the 
economy, and withcut ii the reg;icn would have held little attraction to 
colonists. The strong economic base of sir.tber provided little incentive 
for people zo become involved in agriculu,-e. Ultimately, the timber 
industry executed a social as ,,ell as an economic influence on the 
attitudes of laborers, further contributing to a lack of interest in 
agriculture. 2-y t'.e early part ci the twenti.eth century accessible stands 
of forest with valuable trees wer e nearly exhausted and the timber indutry 
began a sharp aeciine. Cnsequentlv, 2lelze found itself without a viable 
economic base, f.nsuf ficient agricultural production to feed its 
population, and a very small ab)or for'-a. Additionally, participation in
 
agrizlilture wa. discouraged by t'he excessive land speculation of a few 
wealthy landowners. Finally, in an effort to encourage development of the 
agriculture sector, and in order to keep land prices affordable to small 
landholders, a Rural Land 7Utiliza.ion tax was introduced in 1966, and 
followed by the Ai-ens Landholai:.g Ocinance in 1973. This landmark 
legislation was designed ro attract greater participation in agriculture, 
and if successful, it will have a significant impact on land use and the 
env ironment. 

The chief environmental concerns in Belize are:
 

Derorestation - Reforestation. r ogging of the most commercially valuable 
trees--mahogany, logwood, and pine--has been extensive. In most areas 
that are accessible :o the looging industry nearly all of the large, 
har,-atable specimens of these trees have disappeared. Progress in 
reforestation has been limited, and 
hampered by the loss of extensive 
area of coastal forest to destructive hurricanes. Associated 
envifonnoental oroblems of the pine logging industry include disease 
protection and fire protection.
 

Resei:j:lenea. The relocation of the country's capital seat from Belize to 
Belmopan, and the subsequent population sjrge in newly founded Belmopan 
:.ii:i eezte an enviz:onmenta. impact thac should be monitored. Likewise, 
the driv,. cy sbe government to encourage greater participation in the 
agricultural sector, and the government's effc -ts to stimulate 
i.mOmigraticr. to auc-nent the small labor force could cause serious problems 
to zne environment uless thes_, phenomena are *onitored closely. On the 
contrary, :he small labor fcrce in agriculture has encouraged adoption of 
modern 2,odJcti.on methods, and use of the n.ost productive lands. The 
introduc->.n of newer tecnnolgios is not likely to put exrloitational 
pressure on margirnal or unsuitable agricultural lands. Chemical pest 
control in agriculture already may be a proolem, or could become one in 
the futue. 

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

viii
 



1.C I:%oDuct;.on
 

This draft environmental profile summarizes information available in
 
the United Sates on the natural resources and environment of Belize.
 
The reoort reviews the major env.ironenral problems of Belize and
 
the impact of the development process upon resources and the
 
environment. This reort thu first step in
raft represents 
developing an environmental profile for ise by tne U.S. Agency for 
international Development (U.S. AID) and government officials of 
Belize. The next step in this process should be a field study to 
evaluate the inrormaton presented here, obtain additional
 
information, and define the issues, probles.s, and priorities in
 
greater detail. This entire -roces shoulc help provide direction
 
in future efforts to deal wi :h ne management, conservation, and
 
rehabilitation of the environment and naturil resources.
 

The information and interretations in this report are preliminary
 
and are not intended to attain the detail and accuracy required for
 
development planning. 7h-2 report represents a ccoperative effort by 
the Man and the Biospnere (MAB) project staff of the Arid Lands 
information Center (ALIC) . T!,e primary research, writing, and 
analysis were done by Steven L. Hi!lty through the resources of ALIC 
and the Universi-: of Arizona Library. -he text was edited by Robert 
G. Varady. The cooperation of James Corson, AID/MAB eroject 
Coordinator, and other AID personnel is gratefully acknowledged. 
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2.0 General 	Description
 

2.1 Relief and Climate 1/ 

2.1.1 Relief
 

The former British Crown Colony of Belize is located along
 
the eastern shore of Central America, immediately below the
 
Yucatan Peninsula. It occupies a rectangular 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 sq km (8,866 sq miles), including a number of
 
cays (keys) lying off the the coast, and is only slightly
 
larger than Massachussetts. Belize is, in fact, the second
 
smallest nation in the Americas, being only slightly larger
 
than El Salvador. It is separated along its northern
 
boundary from Quintana Roo, Mexico, by the Rio Hondo. It is
 
bordered on the west and south by Guatemala, the western 
boundary being approximately a straight north-south line. 
The souchern boundazy is formed by the Rio Sarstun. The 
Caribbean Sea lies to tne east of the mainland. 

The coastline is fringed by a spectacular barrier reef that
 
extends 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
 
bcyond the barrier reef.
 

The northern half of Belize is low and rather flat, altho,gh a 
few 'lills near the western boundary exceed 150 m (500 ft) 
(Fig. 1) . Most of the larger struams of this regi_ flow 
north or northeastward toward the Bahia de Chetumal.
 

The eastern lowlands are flat and form a narrow strip 16 km
 
(10 miles) wide along the suathern 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, which rises to 1,104 m (3,684 ft) and forms an important
 

part of a ridge called the Cockscomb Mountains. Many ridges
 
and peaks within the Cockscomb range exceed 950 m (3,000 ft)
 
in elevation. The mountain slopes are steepest along
 

i/ Sources: 	 Floya. 1972b.
 
Russell. 1964.
 

U.S. Dept. of State. 1980.
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their northern, eastern and southern boundaries, and are 
drained by a rather straight river flowing in steep narrow 
valleys. The western slop r' the mountains is gentle with an 
extensive area at an elevation of about 500 m (1,600 ft).
Most of the westarn slone drain into the Belize River. Only 
one stream flows into Guatemala. The Mountain Pine Ridge, 
covering about 324 km (125 sq mi), forms the northwestern 
portion of the Maya Mountains. 

Belize's three 
characterized as 

chief 

follows: 
geographical regions may be 

1) the flat nouthern half, which 
densely populated, and the 
agriculture; 

is the driest, the 
most important 

most 
for 

2) the southeastern coastal szrip, which consists primarily 
-f swanips, and is the second most populous region; and 

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

2.1.2 Rainfall 2/ 

The climate of Belize is characterized by rainfall that is 
seasonal and varies considerably from one part of the country 
to another. Precipitation is least in the north (Fig. 2) and 
gradually increases, southward. As an illustration, Corozal 
in the extreme north, has an annual rainfall 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, !,850 m- (73 in) . Inland 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 im (65 in) . Gallon Jug, just north of the Mountain Pine 
Ridge and situated wiLhin a retgion of tall luxuriant forest, 
receives only about 1,500 m (59 in; per year. The southern 
portions of the Maya Mountains and Toledo District in tje 
extreme south are reported to receive in excess of 4,060 mm 
(160 in) annually. 

The seasonal distribution of rainfall in 8elize (Fig. 2) is 
marked in the northern half of the countr,, when a Wet/Dry 
Tropical, or Savanna, climate prevails. The southern sector 
is much less seasonal, being classified as We' Tropical. 
January through A/ril or May are the "dry months" in the 
northern localities; the remaining months are "wet" (e.g., 
> 100 mm per month). In tne cuthern region the dry season is 

2 Sources: Floyc. 1972b. 
Russell. 1964. 
U.S. Dept. State. 1980. 
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somewhat shorter, occurring primarily during ?ebruary, March, 
and April. At Belize City, Gallon Jug, and Augustine, the 
four driest months receive only about 10 percent of the 
annual rainfall. At Punta Gorda in the extreme south the 
three driest months receive slightly less than 11 percent of 
the annual rainfall. There is usually a short "dry" season in 
August. The averages shown in Figure 1 disguise marked 
variations in monthly rainfall from year to year, as well as 
the degree of intensity of precipitation. The number of days 
with rain also varies3 considerably from place to place: San 
Ignacio averages 125 mm; Belize City, 171 mm; Stann Creek, 
183 mm; and Punta Gorda in the extreme south, over 200 mm. 
Seasonal variations in rainfall are directly influenced by 
easterly trade wi.ds that blow most strongly from the
 

Seaibbandurin December April, the "dry. months.
urSe to 

Both the seasonal and daily variability in rainfall have
 
significant bearing on forestry, agriculture, and
 
transportation.
 

2.1.3 Temperature 2--


The climate of Belize is warm tropical, with temperatures
 
determined primarily by elevation, rather than by time of
 
year. In general, the climate is hot and humid in the
 
lowlands, and decidedly cooler in the mountians. The annual
 
mean shade temperature in Belize is about 260c (790 F). The
 
mean daily maximum is about 30CC (860 F) and the daily minimum
 
is about 220C (710F). The highest temperature reported at
 
Belize City is 35.5oC (960F); the lowest was 9.40C (490F).
 
The mean monthly average is 240C (750) in January and 27.2 0C
 
(810F) in July. In the interior at San Ignacio, west of the
 
Mountain Pine Ridge, readings of over 37.80C (1000 F) are not
 
uncommon in April, while in the uplands, December nights may
 
dip to below 4.4C (400F), with the northern winter months
 
slightly cooler than the summer months. Freezing
 
temperatures are unknown in Belize.
 

Relative humidity is high, but usually not oppressive. It is
 
most noticeable in the coastal cities such as Belize City,
 
Stann Creek, and Punta Gorda. In Belize City, the mean
 
monthly relative humidity varies between 78 percent and 91
 
percent. Both heat and humidity are mitigated somewhat by
 
the easterly trade winds and diurnal sea breezes.
 

3/ Sources: Floyd. 1972b.
 

Russell. 1964.
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2.14 Hurricanes Y_ 

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 severely 	damaged by a hurricane in 1931 when cme 1,000
 
lives were lost, and again in October 1961, when Hurricane
 
Hattie struck the 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
 
reach:Ing 300 km per hour and tides of 5 m (15 ft) also
 
devastateO agriculture and timbef areas and destroyed
 
thousands of 	hectares of banana, citrus, coconut and forest
 
plantations and forest reserves. The lowlands were flooded
 
and forested ):egions covering several hundred square
 
kilometers were totally destroyed by winds and rain.
 

Foresters estimated that 100 years would be required for the
 

tall nonconiferous forests to return to pre-hurricane status.
 
The hurricane season is or .ncipally July to October.
 

Fortunately, severe storms such as Tattie are rare, and
 

hurricanes of lesser magnitude are li~ely only every two or
 

three years.
 

2.2 Population I_/
 

2.2.1 Hisi:orical and Political Background
 

Par:s of present-eay Belize were occupied by Mayan Indians
 
lonq before the first Europeans arrived. The Mayan
 
civilization is believed to nave flcorished in Belize between
 
A.D. 300 and 900, but thereafter declined, and for reasons
 
unknown, a major migration to Yucatan occurred. Their former
 
pres3ence in Delize is clearly indicatLd by numerous ruins of
 
stone buildings in the western parts of the country, notably
 
thos3e at Altun Ha and Xunantunich. The Mayas are known to
 
have developed advanced techniques for cultivation of maize,
 
one of their principal agricultural products. Evidence for
 
this may be found in the presence of canals and terraces,
 

which a:e now largely obscured by the forest.
 

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

4 Sources: 	 F'.oyd. 1972b.
 
Russell. 1964.
 

5/ Sourccs: 	 Floyd. 1972b.
 
U.S. Dept. State. 1972.
 
U.S. Dept. State. 1980.
 
Wilk. 1981.
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frequented zhe rgion, artracted by the protection the reef 

afforded from surprise attack and by o ortunities to prey 

upon Spanish ships laden with dye-producing logwood extracted
 

from adjacent coastlines. The first recorded European
 

settlement was establishel in 1638 -)y a shipwrecked Scottish
 

buccaneer, Peter Wallace, who was exploring the region in
 

search of logwood.
 

During the next 150 years a number of Engli.3h settlements
 

were established despite vigorous Spanish efforts to retain a
 

monopoly on 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 Spianish settlers. Eventually, the
 
foundling Belize Bay colony enlisted help from the English
 

Navy based in Jamaica. In 1786 an unglo-Spanish treaty
 

granted logging concessions to the British but maintained
 

Spain's sovereignty over the region. The British gained
 
effective control of the coastline in a decisive battle with
 

the Spanish off St. -eorge's Cay in 1798. Sy the early
 

nineteenth century Britain exercised ,e facto control of the
 

region, but did not assert its sovereignty until Belize
 

formally became the Colony of British Honduras in 1840.
 

Prior to that, Mexico and trie Central American Federation 

each had claimed the territory now comprising Belize after 

securing their own independence in 1821. The British 

contested this claim and a long, complicated history of 

disputes ensued between Great Britain, Guatemala, and Me>i.co 

over the status of the region. The situatioi was ruither 

complicated by a prolonged imugairation between 18J8 and 1858. 

During this period, a large number of Mexican refugees, 

fleeing an Amerindian uprising in Yucatan, entered British 

Honduras. Many of these iLmigrants were white descendants of
 

Spanish col,.iists, or Mestizos, who settled permanently in
 

Ccrozal and Orange Walk. Tri 1862, in an attempt to solidify
 

its claim to the territory, the British declared the region a
 

Crown Colony.
 

Mexico and Guatemala, however, continued to ignore this
 

declaration and the consequent diplomatic uncertainty
 

remained the main impediment to complete independence for
 

Belize. Complete internal self-government was granted in
 

1964. This was followed nine yeafs later by the renaming of
 

British Honduras to Belize, a word which may be an indigenous 

corruption of the name of the Scottish buccaneer Wallace (or 
Wallis) , or a derivaticn of either the French word balise, 
meaning buoy, or of the Mayan wo,,ld e-Likin, meaning "land
 
of the road toward the sea."
 

9
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2.2.2 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, European, Syrian, East Indian,
 
and Chinese. Blacks, or those of part-black ancestry, are
 
usually called Creoles; those of mixed Spanish or Spanish-

Indian origin are usually called Mestizos.
 

The dominant group is the Creoles: or Afro-Belizeans, forming
 
about 70 	percent of the population. They comprise the
 
largest proportion 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 arid are employed in agriculture or forestry
related activities. The Mopan and Ketchi Indians of the
 
south remain the most i3olated. Black Caribs represent about
 
seven percent of the popula 7ion 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 end infrequently intermarry with other ethnic
 
groups. The remaining ethnic 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 to a few setlements in the northwestern region.
 
Their total population a
about 2,000-3,000 persons.
 

English is the official language of the colony and is spoken
 
by everyone. Approximately 40 percent of the population are
 
native Spanish sneakers, and Spanish is spoken by another 20
 
percent as a second language. Various Indian groups have 
retained their original languages, and a Creole dialect is 
spoken by many Blacks. About half of the population is Roman 
Catholic, the remainder belong to a number of othcer 
religions. 

2.2.3 Population Growth and Distribution 7/
 

Based on the 1980 census, Belize's population is about
 

144,650. An average density of 6.3 persons per sq km (15 per
 

Sources: 	 Dobson. 1973.
 
Floyd. 1972.
 
U.S. AID. 1979.
 
U.S. Dept 	of State. 1980.
 

7/ Sources: U.S. AID. 1979.
 
U.S. Dept. of Commerce. 1980.
 
U.S. Dept. of State. 1980 

1.0
 



sq mi) tne lowest in Central America and is less than one-
As 


tenth that of similar-sized El Salvador. The annual growth
 
rate is oni', 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 birth rate was an estintated 34 per 1,000 in 1970 buc
 
rose to 33-40 per 1,000 in 1976 (U.S. AID 1979; U.S. Dept.
 
State 1980). As in mo3z developing countries the population
 
is young; almost half (49 percent) were under 15 years of age
 
in 1970 (U.S. AID 1979). Because the population density is
 
very low, Belize hLas not implemented a national policy to
 
reduce the birth rate.
 

The population of Belize Is markedly uneven (Fig. 3). Hore
 
than half (54 percent) of the 1960 population was urban (U.S.
 
AID 1979). Fully one-third of the country's residents live
 
in Belize City. An additional 17 percent of the population is
 
concentrated In six smali towns: Corozal, Orange Walk, San
 
Ignacio, Stann Creek Tok, Purza Gorda, and Eenque Viejo.
 
The remainder of the population is scattered Cn over 100
 
isolated villages. T'rusc villages are concentrated in the
 
nor't-h bttween Corozal and Orange Walk, the extreme south in
 
Toledo District, alonr! the coast south of Belize City, and
 
westward aion, the Belize-San Ionacio road. Much of the 
remainder of the country-- :ncluding southern Orange Walk 
District, the coast north of Belize Cii'y, southern Cayo, and 
northern Toledo District--remains virtually uninhabited, 
averaging fewer than one person per sq km. 

2.2.4 Health and Nutrition I/
 

The nunber of heelth cenzers and hospitals is probably 
adequate for the population although most facilities suffer 
from inadequate financing and a shortage of trained 
personnel. There are few health services in remote areas. 

The five leading causes c f death in 1972 we e: heart diseases 
(12.4 percent), malignant neoplasms (10.2 percent), influenza 
and pneunonia (9.4 percent), !ntreitis and diarrheal diseases 

, aezo-ati A.5 aercen: in6iaotality (5.8 percent). 
raaliria ercica:Ion oPzcjr' _: h&d largely brought the disease 
under control until a recent upsurge. The number of reported 
cases rose f:rom an annual average of 93 in 1972-1975 to over
 
1,000 in L978. Once malarial vector, the mosquito Aedes
 
ae~yni, is zelicved eradicated in Belize but remains
 
e:pidemic :n many neighborinci Middle American countries and 
thus could reappear at any time.
 

Source: U.S. AID. 1979.
 

11 



. .. .........,.. . . 

No,./ 

l.®r" 

"' , I so" 

/ ii 

P/ 

* U085~V. 

Figure 3. Population Density
 

Source: Floyd. 1972a.
 

12
 



Otl^.er po:'=nt he.'Ltn problems in Belize include bacillary 
dysentery, infectious h,-a titj.s, tuberculosis, various 
infectious and i eases, and venereal_"Ctic diseases. 
Encephalitis, rab , a, leisnmaniasis have also been 
repote c. 

Nutritiondl .eLra oz tne lelizean population is reported by 
U.S. AID '_979, ,o be bGW the (evel of much of the 
Co~nonwcaz'n Oaribzean_. nutrition should be possible 
when rull azri'aitu-::1 .zce.tial is realized. PeOS -'r 
inadequate nutz~titz "ionij :nfants oft,=in results from chronic 

,
diarrhea caused bc,' ,':LZ t:hem condensed ,nilk mixed with 
unsterilE ware:. ,%.nc eL>:an- to nin9 -ye.r olds, physical 
growth patterns at,_ sicnificantly below normal (U.S. AID). 

Safe water supp' ._,m exist in the new capital city of 
BeL'iopan, b'=.u fleZCe City win ba one-third of the 
country's ulation, water zu[plies are uisafe and treatment 
facilitieso .,,r,t/. Rural water supplies are generally 
unsa'e. ....E prrc';ects cnlerway .o provide potable water 
to Orange Walk, Coro:ai, ain -L-, Pedro. These have been 
financed entirely by the nited Ningdom. 

2.3 Land Use 9/ 

2.3.1 Bac. ground an- 7ends 

Land uose trends in Belize are Similar to those in neighboring 
Latin Ameican counties. Accozdin9 to FAO data compiled 
between 1961 and 1976, land use trends show a decreasing 
e:loitabce foresu base an6 an increase in the amount of land 
under cultivation er,.ancent pasture (Table 1). Data from 
U.S. AID (1979), izne -,nosz curr.'t available to this study, 
suggest :.hat acricu_ture accounts for 38 percent of land use 
in 3uize. Only abouz. preeu of agricultural land is in 
cult iva:icn. if .,e remaining land, 46 percent is 

-exp-lotab'e :zr nl : i! -cen= is uv.ban. These values 
correspond ck.;e-y to the i."Op values published by FAO. 

A detailed nn :,acnt..e,. "British Honduras Potential 
Land Us,. 1 2 cd by Wright et al. (1958) 
i,¢ _ . - :.'; . Portions of the map, 
esrpeciall! i'orzn,'crn regin-u; where agriculture is increasing, 
may be somewhat out of date.
 

9/ Sources: FA3. 1975.
 
U.S. AID. 1979.
 
WrIGht et al. 1958.
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Table 1. Land Use, 1964-76
 

Estimated Area
 
(1,000 ha)
 

Use 1964 1966 1968 1970 1972 1974 1976
 

Total Arable 	 31 38 47 47 47 49 49
 

and Perm. 	Crop
 

a) Arable 	 21 27 26 26 28 30 30
 

b) Perm. Crop 10 11 11 21 19 19 19
 

Perm. Pastures 16 17 17 18 18 21 21
 

Forest & Woodland 1,052 1,049 1,048 1,047 1,012 1,012 1,012
 

Other 	 1,197 1,192 1,184 1,184 1,219 1,214 1,198
 

Total Land 2,327 2,334 2,333 2,343 2,343 2,345 2,329
 
(approximate)
 

Source: FAO. 1976.
 

2.3.2 Forests and Crops LO/
 

Until the last two decades, the primary economic activity in
 
Belize was forest exploitation. As recently ac 1955, over 60
 
percent of the country's export revenues were derived from
 
lumber and chicle. By 1968 the once important commercial
 
stands of mahogany, tropical cedar and .'ine were so depleted
 
that their value declined to only 5 percent of total export
 
revenues. At the same time that lumber production was
 
declining, the amount of land under cultivation, and hence,
 
farm production, began to increase. In 1968 agricultural
 
products, mainly sugar and citrus crops, accounted for nearly
 
60 percent of the country's export revenues. The production

of subsistence crops such as beans and rice also increased
 
markedly. Despite this rapid shift in land use and economic
 
base, forest and cutover land still cover much of the country
 
and a substantial amount of food is imported.
 

Sources: 	 Evans. 1973.
 
Johnson and Chaffey. 1973.
 
West and Augelli. 1976.
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Witnin the comercial agricultural sector, the fastest
 
developing farming sectors 
are 	in the northern districts of
 
Orange Walk and Corozal where sugar cane is predominant. The
 
Rio Hondo area is now extensively devoted to sugar cane and
 
hundreds of smaller plantations are expanding southward along

the alluvial soils of the New River.
 

Forty miles 
south of Belize City lies Stann Creek, another
 
highly developed agricultural valley. This region has

undergone a number of agricultural booms including the
 
introduction of bananas at the turn of the century, followed
by citrus orchards. Due to its proximity to the coast, the
 
region has suffered repeated hurricane damage.
 

Other areas of concentrated agricultural activity include the-,,--,-..
Belize River flood plain in Cayo District, an important

citrus growing area, and the Sibun River Valley southwest of

Belize District, where 
cacao groves are established. The
 
cacao 
groves have been subject to extensive damage from
 
hurricanes. 
Another area of intensive agriculture is inland
 
from Punta Gorda in Toledo District in the southern part of

the country; this is predominantly a rice growing area. A few
 
sizable rice farms also occur 
in various sections of Belize
 
District near the former capital of Belize City.
 

One of the principal goals of agriculture inBelize is to make

the country self-sufficient. Presently about 25 percent of
 
the foodstuffs still have to be imported. To attain these

goals, more land will almost certainly need to be brought

into cultivation, creating an even greater need for a strong

and effective land use policy 
that integrates agricultural

and forestry sectors.
 

Vne 	Mountain Pine Ridge, one of the three 
largest forest
 
reserves in Belize (see section 3.3.5), 
is currently managed

for multiple use. 
Five 	major land uses can be identified, all

compatible at present use levels and all 
 spatially

integrated. The two 
 most important uses are timber

production and in-forest cattle 
grazing. The other three
 
important uses are public recreation, military training, and
biological field studies. Each of 
these land uses is
 
discussed below, except timber production which is treated in
 
greater depth in section 3.3.5.
 

I) 	In-Forest Grazing. Slightly over a third of the reserve
 
(12,000 of 30,000 ha) is licensed as a cattle range. A
 
maximum stocking of 4,000 head 
(in 	1973) is probably

higher than the 
optimal carrying capacity for prudent
 
long-term management.
 

2) 	Public Recreatioi. The Mountain Pine Ridge is
 
acknowledged 
to be both scenically and climatically the
 
most attractive region in mainland Belize 
(Johnson and
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Chaffey (1974). Nevertheless, recreational use is low,
 
in large measure 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 is managed by the National Forest Service.
 
Increased public recreational use is not presently
 
encouraged because by increasing the risk of fire it
 
conflicts with other uses, particularly timber
 
production.
 

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

4) 	 Military Trainin. The Mc7ntain 1ine Ridge is regularly 
used as . train.nq )ara -y the 'e ,.i Armed Forces. 
These exerc..es trQ an .. anc:,,e , f fire because of 
the use o flarei ar(c o:,'-,1_;ioriv, arid careless discosal 
of ciqarettes.
 

Armed forces trajinina has otherwise had a relatively 
minor effect the ',vi onment of the Mountain Pineto 
Ridge ajid t.he:,-.. '.: - oresent , 3 appear to 
be compatible wit- the To-'?rt program of multi
use for the area. 

Information on seve.al !,n' u-e tor.ic was not available for 
this study. OcMY tnes toc.-., are: farm size 
distribution, b4 ,< of crops, farming..-- f'-". ay a.rea 
methods (e.g., s.ar> nni; +-., hil11oiCes, etc.), pesticide 
use, lan6 ,.u.nder rr'..1 1. , and. c,2rrent administrative 
policies and their (n:*,-.--c!ment. 

2.3.3 Cattle l1/
 

There are an 	 est.rnate, 07,0 hectares (1.5 million acres) 
of land suited for catt.. rearing in Corozal and Cayo 
Di3tricts. Not all of this area has been converted to cattle 
land, nor have herd inventories or facilities been built up. 
Nevertheless, it is likely that Delize's livestock industry 
will continue to ex-an.. 

In 1970 the national herd nurnhered about 32,000 head. Since
 
then there has been a -:.bstantial increase in imported stock
 
from Jama.co, Costa Z.Ca..Guatema.;i, , xico and the United 
States, herd 3nceasinga of three fourize at rate to percent 
per year. A tt:o ,r,:vernnent control.',ed Central Farms 

LI Sources: 	 Evans. 1073. 
Floy . 19 ..a. 
Johnson and Chaffey. 1973.
 
West and Augelli. 1976.
 

.6 

http:train.nq


jperntuf:zaL. 3ation, there are Brahmans, Red Polls, Jamaica
 
Blacks, He:efords, and 3rown Swiss. Cattle auctions at the
 
farm now provice an outle: for the purchase and sale of 
!IveLtoc y rndl-aI . og production is currently 

S,- bei., encouzau Hampshires, Durocs, and Large 
uLc S are une most popular oreeds.
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3.0 Environmrntal Resou:ces
 

3.1 Geology and Soils
 

3.1.1 Geolcgical Iormations L2/ 

Belize may De .-zdiviced into two broad geomorphological 
units: a 1cw-'ynq 71E.,neralli flat plain occupying the 

northern - ,:,f -'-e countcy, and an elevated mountain mass to 
the sos:t:. whi*nc. . * :.,e eastward by a narrow, low, 

' :ncoastal st:.p. 2..1, . an extension of the Peten 
lowlands of Gutzz:al an_ . si:,ilar to it in geological 
structure. The iwJ~c, orm a tropical plain whose 
average e ~vaz~t: %es:zan 70 m (200 ft). A few hills 
near t e ,e te.:: zid.:_- e Ice50 m (30 it). The rocks of 
tnis half of c:.% c-ncry tre iy primarily Cretaceous to,ng, 
Eoccne limc[c:o.e,- der:vud laraei 2ron marine sediments. 
These are overlaid in many places with white marle and gypsum
 
of Eocene age (Xig. 4) (arst has developed over the 
Cretaceous carzcateN. ,ear the coast -:hese formations often 

give way to a:lvial cos ts of the Quaternary. Flat 
lowlands also rfm a narrow strip about 16 km (10 mi) wide 
along the soather,- haf o2 th: country. Most of this lowland 
is over-ain wi±n allvial deposits -ypical of those 
assoc-azed wih L'iver valleys. 

Ynland froa i:.e caa.cl "e rd. and south of the Belize 
River lie the Yaya ,o,'.ns, which reach their highest 
elevation on-y 32 c.Gs(20 T fEc the sea. The northern and 
southern po atc, of the mountains extend westward, giving 
-he Lance a crescert . aoe. Prts of the Maya Mountains 
exceed 900 .',0 . . el evation, and the highest point is 
Victoria at' mn (3,700 ft). The Maya Mountain region 
is covr.c cd :y a r'.: ,* in but isolated ranges such as the 
Cockcomb n,.' well above the general level of the 
peneplain. ' i"end river valleys dissect the 
peneolain and c aisy prominent along the northern, 
eastern, , ouLnafn slopes. 

i s to :.c-.] n: ,a,.. .:ountains of Belize are of 
c cni.r :n. n'c.'ny :,,La'e perha-ps the oldest portion 

orf an:.c t-,:2p .rrs in Central America today. 
ov. wa'tr .. nce the Cretaceous, the Maya 

outains .u at -he southern :argin of a stable Precambrian 
o9atrnfr- .:..-.e un!ies the :,;xx.ent Gulf of Mexico. They are 
a aw a.occ.z---uiadlca f,- of the ancient Antillean 

,ethat ,:,ns ,.sr.;,'ard from the stable platform. 
.- .'orthcrs' corncr cf the MA',a Mountains is probably the 

oldest f-agmenr within the rane. 

1/sources: ILDHVI J AG L M
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The uplifted block-fault of the Maya Mcuntains consists of a
 
synclinorium ridge running generally east-west and sloping
 
gently to the west at about 10 degrees. The region is bounded
 
on the north and south by major faults (Fig. 5). The eastern
 
boundary of the uplift is probably also formed by a major
 
fault parallel to the coastline. The rocks of the higher
 
ridges a:e Paleozoic and include granite, quartzites,-slates
 
and shales, many of which are exttnsively fold~ed. These old
 
rocks, the Santa Rosa Group, dip beneath more recent and
 
gently folded Cretaceous-Eocene limestone toward the west and
 
completely obscure the western boundary of the fault. This
 
simple structure is complicated by the intrusion of graniti,:
 
masses in the eastern, south7ern and western part of the"\
 
region',;-and of-several faults within-the-uplift.. Some-of-th e. ........
 

faults have considerable throw.
 

A,. 	 . . .4 

Figure 5: 	 Generalized North-South Geological Cross
section of the Weste. - Flank of tha Maya
 
Mountains
 

Source: Batson and Hall. 1980.
 

The Santa Rosa rocks, oldest of the Maya Mountains, are 
believed to be of Pennsylvanian to Middle Permian age. The 
most notable rocks of the Santa Rosa Group are conglomerates 
with pebbles of hard sandstone and quartzite, some phyllite 
and contac t-me tamorphosed sediments. However, fine-grained 
agiliaceous rocks compose the largest proportion of the 
Santa Rosa Group. The are frequently interrupted by dark
 
limestone bands composed primarily of crinoids, bivalves, and
 
in some cases both solitary and colonial corals.
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The southern boundary of the Maya Mountains uplift block is
 

formed by the Badden Volcanic Member (Figs. 5-7), a group of
 

volcanic rocks that interlock with the more extensive Santa
 

Rosa Group. The Badden Member appears to be a variegated
 

sequence of acid rhyolitic lavas, pyroclasts, and vlcanic
 

sediments dating from the Upper Carboniferous to the ermian.
 

The intrusive rocks of the Maya Mountains occur as three
 

separate granite masses (batholiths): the Mountain Pine
 

Ridge granite, the Cockscomb-Sapote granite, and the
 
The chemical
Hummingbird-Mullins River granite (Fig. 6). 


compositions of these three regional granites indicate that
 

they are distinct from the Caribbean Islands granites.
 

Theregion south of the fault forms the southern boundary of
 

the Maya Mountain uplift and is primarily composed of
 

Cretaceous or Cretaceous-Tertiary limestones derived from
 

marine sediments (Pig. 4). This small region forms the
 

southern tip of the country. Geologically, these limestones
 

are closely allied to those along the western and northern
 
and like them have the
boundaries of the Maya Mountains, 


characteristic erosional features of tropical karst.
 

The single most characteristic geomorphological feature of
 

Belize is probably the succession of coral reefs and atolls
 

that lie about 30 km (19 mi) offshore and run virtually the
 

length of the seacoast. The seas here are dotted with
 
locally as cays
hundreds of small strand islets known 


(pronouced keys). These reefs are of considerable importance
 
shipping
as tourist attractions, and also as constraints on 


because of the shallow water depth offshore. These latter
 

topics are treated in greater detail in section 3.4.7.
 

3.1.2 Mineral Deposits and Petroleum Reserves
 

Over the last decade there has been considerable interest in
 

potential mineral deposits. Prospecting rights for gold,
 
and raw earth have been issued to a
silver, copper, lead 


Canadian firm of consulting geologists. Several
 

"encouraging" discoveries reportedly have been made.
 

In 1968, 21 oil prospecting licenses were granted to Belize 

Chevron Oil Company, a subsidiary of Standard Oil of 

California (Floyd 1972a) . Although no important reserves 

have yet been discovered, the possibility of oil being
 
still exists. Also, because
discovered in Belizean waters 


offshore areas from Honduras to Jamaica have been leased to
 

various oil companies many feel that important oil
 
It is also
discoveries will be made somewhere in this region. 


possible that significant oil dreosits may be found in the
 

northern Belizean lowlands, as there are now large proven
 

reserves in the adjacent Peten lowlands of Guatemala.
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By 1977 one w,!1l was drilled offshore and two more were
 
planned onshore. After completing a geological survey of the
 
1562 square mile onshore area, Esso drilled one of the two
 
onshore wells at Seal Cay but abandoned the effort in May
 
1977, at a depth of 10,322 feet. No wells were drilled in
 
.676, and according to World Oil (1977) Belize has no
 
ettablished production or reserves. More recent data may be
 
a ailable in the Quarterly Economic Review of the Caribbean
 
which includes Belize, but this publication was not available
 
to the author.
 

3.1.3 Soils I_/
 

The 	distribution of the major soil association in Belize are
 
relatively well knom although a number of information
 
sources were not ava.!.able tothis study. The following
 
account is derived primarily from the FAO Soil Map of the
 
World, Vol. III (1975), and the accompanying 1:5,000,000 map.
 
Those wishing greater detail may refer to the British
 
Honduras Provisional Soil Maps of the British Directorate of
 
Overseas Surveys (1958). Other references on soil may be
 
found in the bibliography.
 

Belize's soil distribution conforms closely to the major

geomorphological units of the country, and consists of:
 

1) 	soils of the northern half of the country that are formed
 
under conditions of constant or intermittent lime
 
enrichment,
 

2) 	mountain soils formed under conditions of continuous acid
 
leaching, and
 

3) 	recent coastal soils, primarily alluvium and saline
 
organic soils.
 

A generalized 	soil map (Fig. 8) shows the distribution of the
 

soils discussed in the following sections.
 

3.1.3.1 Limestone soils of the northern lowlands
 

A belt of hard white crystalline limestone soils begins in
 
southeast Mexico and the Peten lowlands of Guatemala, swings

eastward across northern Belize and wraps around the northern
 
side of the Maya Mountains. These soils have not been
 
thoroughly studied but are the dominant soil in Belize. 
They
 
are lithic chromic cambisols associated with hard pinkish

limestone and dolomitic limestone. Along the western border
 
of Belize and near the mountains, serpentinized ultrabasic
 

13/ Sources: 	 FAO. 1975.
 
Directorate of Overseas Surveys. 1958.
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rocks occur mixed with limestone. Here the soils assemblages
 
include lithic dystric cambisols and orthic luvisols,
 
reflecting a close association with the mountains.
 

The lithic phase chromic cambisol soils that characterize 
much of northern Belize overlay calcareous parent rocks and 
contain volcanic minerals in the form of tuff. These soils 
are most frequently used to grow subsistence crops by 
traditional slash and burn methods. Under these conditions, 
production of maize and beans is moderate, and only fair for 
bananas, plantains, and root crops. Soil resting periods of 
5-8 years between crops are normally required. Under more 
intensive management, regular additions of phosphates are 
required because excessive ferrous iron and aluminum 
compounds bind and restrict the availability of soil 
phosphates. Nutmeg, avocado, citrus, coffee, and cocoa can 
be grown satisfactorily with supplemental phosphate. 

3.1.3.2 Soils of the Maya Mountains
 

This small but geologically distinct region is a very old
 
mass of Jurassic quartzites, phyllitic sh.les, and sandstones
 
witl three batholithic granite core centers. The northern
 
and oldest region is underlain mainly by granitic rocks while
 
the lower western slopes, are partially overlapped by
 
Cretaceous limestones typical of the northern portion of the
 
country.
 

The soils of the northern Maya Mountains are the oldest and
 
least eroded of this ancient massif, and are largely humic
 
cambisols similar to those occurring in Sao Paulo, Brazil.
 
Other soils of the region are similar to humic acrisols;
 
plinthic and gleyic luvisols occur alongside. Along the
 
steep eastern slopes of the Maya Mountains there are lithic
 
dystric cambisols, as well as lithic humic cambisols, lithic
 
orthic acrisols (from sandstones and quartzites), and
 

lithosols. In the south and west the soils are more varied
 
and include rendzinas, lithic entric cambisols, chromic and
 
dystric cambisols and lithosols.
 

The humic cambisols of the northern Maya Mountains are very
 
limited in Central America, occurring only on the Costa Rica-

Panama border. They are very acidic, usually high in free
 

aluminum, and are not suitable for agriculture. The dominant
 
natural vegetation cover over these soils is an open pine
 

savanna. The humic acrisols, probably the second most
 
widespread soil association cf the Maya Mountains, are also
 
not widely used in agricultural crop production because of
 
nitrogen, phosphate, and potash deficiency, and because of
 

the long time required for them to regain fertility. They are
 
used chiefly as pasture land for grazing. Plinthic and
 

gleyic luvisols are likewise of low natural fertility and are
 
used mainly for rough pasturage.
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3.1.3.3 Soils of the coastal lowlands
 

The narrow coastal lowland strip from Belize City north 
to
 
Quintana Roo consists almost entirely of very recent
 
(Quaternary) alluvial soils derived as alluvial outwash from
 
parent soils of the interior northern half of Belize. The
 
dcminant soils are histosols.
 

The soils of the southern coastal strip south of Belize are
 
more varied and complicated. The lowlands of this region are
 
confined to a narrow coastal strip broken occasionally by low
 
terraces. Further inland a foothill zone 
of Tertiary

rhyolitic and basic volcanic tuff, or sandstones and shales
 

- gradually merge with the highlands 'of the-interior. The 
soils of this zone include: gleyic luvisols, plinthic
luvisols, gleys&-s, histosols, gleyic solonetz and planosols.
The physical properties of all of these soils are rather
 
similar and several, especially solonetz, the gleysols and
 
histosols, are often found in association, as are gleyic and
 
plinthic luvisols. In general all have low natural fertility
 
and are easily compacted, which causes poor internal

drainage. Because of the slow drainage 
they are easily
 
flooded and subject to erosion. Planosols are further
 
characterized by an almost impervious clay horizon 
in the
 
upper part of the subsoil. Because planosois usualy occur on
 
flattish 
terrain they also tend to remain waterlogged for
 
considerable periods of time.
 

For the most part these soils can support rough pasturage but
 
are difficult to use for nonirrigated crops. Some rice
growing ex-periments 
on plinthic luvisois are in progress.

Considerable research on the improvements of solonetz soils
 
(in the literature) suggests that successful agriculture on
 
the soils depends upon replacing sodium by calcium in the
 
exchange complex.
 

3.2 Water Resources
 

Water resources data are based on Smith in 
van der Leeden (1975) and
 
are very incomplete. No data were obtained for total area 
under
 
irrigation, water use for irrigation, drinking and industrial
 
supply, hydroelectric generation, 
or of available groundwater or
 
stream discharge. Data for the larger municipal water systems,

mostly drawn from groundwater sources, are shown in Table 2. 
Only

two of six towns for which data exists rely on treated river water

for municipal sup-ply. Approximately j48 percent of the urban
 
population has piped water via house connections; an additional 27
 
percent reportedly have "easy access" to piped water. 
The situation
 
in rural areas is very different. Fewer than six percent of the
 
rural residents have piped water connections to their homes; an
 
additional 3.4 perent 
have easy access to piped water supplies.

Thus, only about nine percent of the rural population has ready
 
access to piped water supplies.
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Table 2. Municipal Water Supply Systems
1
 

Muanicisi Source of water Diniiption of system 

B'lize City 
(Pop. 40,I0) 

Grounl valter Water pumrrned from 3 ihallow .115 

10 milr.from c;ty to 400,000 oallon 

cap. stroq, tank in elize City. 

4olmopan Sur fairwrew' Wator from lslize River 's treated 
j,'ddi.r'but?d. 

Beque Viejo del Carman Ground ve~tr Spring voter orJmped to ttorae reservoir. 

Coeto Tom Ground w ttr Vlater from 2 w~ils1 mile vvostof town 
vtow d in EW,0C 9.1lon c.-p. storaqe tank. 

Son ilnaco Sci.cx w arw W.3ltr from Mo-31 Rivrr pu,ot'd into 
2r-oirwi -. 'n total catp. of 

Stam Croek Tovm N.A. 	 C.iWa c fsyiitem 150.CO gtllorns. 

Puo Gords Rain water and ground wYttr 	 Rain witer nirrnted by %ll; 
!otal vorare cit. 360GC'C nalioni. 

iTatid poplations in uram up serwid by publ~c w'~tsr sytmn ~Lvt1zo- t : ' ur'~PouLstioni.vfb, 
N.A. - Not waolaile. 

Source: van der Leeden. 1975.
 

3.3 Vegetation
 

3.3.1 History of Botany in Belize
 

The flora of Belize is notably rich but because there are no
 
high mountains, toie "orest t es are rather undiversified. 
The flora of PW.ize hv' not ben completely inventoried. One 
of the ear.ie t r,d most com? !te ublications dealing with 
the flora o€ Oe-7ise i Iinc! n .3ccrd(1936) ; other 
works inc2.u-.h ,unc e2 Clc!S, 1942) , r: .tt (1935) , Beard 

(1953), ane Charter C1941). Several important regional 
inventories have been completed by Johnson and Chaffey 

(1973). "he manlor vepetatire corruitie are summarized in 
Russell (19G4). Thetr :r r':rne.ous studies treating various 

timber spec of- i r-ne ,po e more important are:0 
British fon raq (uiTrest Uert. (.946), Frit.h (1963), Shank 

(1948) And gunt (1962, '.970).
 



3.3.2 Floral 	Diversity and Biogeography 1/
 

Although the flora is still incompletely known there are 
possibly 4,000 vascular plant species in Belize, a large 
number ccn,;i~ri:g the size of the country. Families with 
the greateat number of species include: Gramineae, 
Leguminosae, Cyperaceae, Rubiaceae, Compositae, 
IMelastomataceae, Orchidaceae, Euphorbiaceae, Myrtaceae, 
Bignoniaceae, Moraceae, Acanthaceae, Solanaceae, Palmae, and 
Convolvulaceae. Froim an economic standpoint the most 
important families are L.eguinosae, Meliaceae, Palmae, and 
Sapotaceae. Mahogany (Swietenia macrophylla) is the most 
valuable and widely sought tree but now occurs in very low 

(one per acre).
 

A majority of the plants of Belize are species widely 
distributed in the West Indies and along the Caribbean slope 
of Mexico and Central America. There are also many that are 
restricted in range, some even occurring only in Belize. 
With the exception of the pine, marsh, and swamp areas, the 
Tropical Dry Forests of the northern half of Belize are 
similar to those in Camcchi, Quintana Roo, and northern 
Peten in adjacent Mexico and Guatemala. The pines of the 
central and southern highlands have their closest affinity
 
with species in Cuba and south Florida. The tall
 
"rainforests" (Tropical Moist and Tropical Wet Forests) of
 
the southernmost portion of Belize are closely allied to
 
those of adjacent Guatemala and Honduras, and contain many
 
relict species of considerable age.
 

The age and high degree of endemism of the south central 
highlands flora, as well as the affinity to West Indies 
flora, doubtlessly reflects the age of the region. The south 
central mountain mass is believed to have been continuously 
above water since at least the Cretaceous. During the
 
Cretaceous and subsequent periods it is also known to have
 
been connected by a very broad land bridge with Central
 
America (including Mexico), the northern West Indies, and
 
South America. The presence of this very ancient land mass,
 
and the former land connecticns help explain the antiquity of
 
some plants, and the close relationship of the flora to these
 
other areas. it is noteworthy that several South American
 
plant species are known from Belize and/or the Yucatan 
Peninsula. 

14/ Sources: 	 Charter. 1941.
 
Holdridge. 1967.
 

Johnson and Chaffey. 1973.
 
Lyndell. 1942.
 
Russell. 1964.
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3.3.3 Vegetation Formations and Communities
 

The life zones of Belize may be described according to the
 
Holdridge classification (Holdridge 1967), a system based on
 
average annual temperature, rainfall, and evapotranspiration
 
rates.
 

The vegetation of most of the northern half of Belize is
 
Tropical Dry Forest, bounded by the 240C (750 F) isotherm and
 
recei'ing 1,000-2,000 mm (39-79 in) of rainfall annually.
 
Most of the southern half is Tropical Moist Forest, receiving
 
between 2,000 and 4,000 mm (79-157 in) of rainfall annually.
 
The vegetation of a few very small, local areas in the
 
southern part of the country receives more than 4,000 mm of
 

. rainfall annually and may be classified as Tropical -Wet.
 
Forest.
 

Russell's (1964) general summary of the vegetation types in
 
Belize covers all of the major plant formations and
 
summarizes pertinent work of others. Russell's summary forms
 
the basis for the following discussion. The principal
 
vegetation formations, communities, and associations
 
include: mangroves, wet savannas, pinelands, and Dry, Moist,
 
and Wet Tropical Forest (Fig. 9). The latter three forest
 
types, popularly known as "rain forest," are not true rain
 
forest as defined by Holdridge (1967) because there is
 
insufficient rainfall. They do, however, embody most of the
 
features commonly associated with "rain forest"--very tall
 
buttressed trees, lianas, epiphytes, emergent trees, many
 
canopy leaves with uniform "drip-tip Ehape," many lower story
 
species with very large leaves and generally luxuriant
 
appearance.
 

Tropical Dry Forest. The northern half of Belize south to the
 
Sibun River and El Cayo receives about 1.650 mm (65 in) of
 
rainfall per year. The vegetation of this region may be
 
classified as Tropical Dry Forest (Holdridge 1967). The
 
forest is not "virgin," but rather represents an advanced
 
secondary stage. This region, as well as those elsewhere in
 
Belize that are covered by limestone, were all believed to
 
have been cleared for agriculture at one time or another by
 
the Maya. Locally the forests are called "high ridge," or
 
broken ridge. These terms refer to more luxuriant, and more
 
open growth, respectively, and have nothing to do with
 
elevation. Specifically, broken ridge is an open wooded
 
cover bordering pinelands in coastal areas.
 

The dominant tree of the Tropical Dry Forest zone is Achras
 
zapota (chicle). Other less numerous but characteristic
 
trees of the Dry Forest community are listed in Table 3.
 

Tropical Moist Forest and Tropical Wet Forest. The southern
 
half of Belize is much wetter than the nortl: n half, and has
 
annual average rainfall as high as 4,300 mm (170 in) at Punta
 
Gorda. Tropical Wet Forest covers, or formerly covered, most
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of this region. In the central portions of the country where
 
rainfall is somewhat lower, the Tropical Wet Forest gives way
 
to a vegetation community called Tropical Moist Forest that
 
is intermediate between that of dry and wet zones.
 

Throughout the southern half of the country, the combination
 
of greater rainfall, greater relief, and more varied
 
geological formations, has produced forests that are
 
considerably more diverse than in the north. The most
 
characteristic trees of the limestone region, and of the
 
Toledo shales in the more central metamorphic region are
 
shown in Table 4. The trees of the latter region are poorly
 
known compared to other areas of Belize.
 

Pine Forest. Because of extensive modification by fire,
 
..
Belize's pinel1ands-"ddb...not r-eadily- 'fit-into -the life. one.. 

classification of Holdridge (1967). Upland pines of the 
Mountain Pine Ridge would fall roughly within the Premontane 
Moist Forest category, however, they appear to represent a 
fire and edaphic climax. 

Pinelands are distributed on sandy, siliceous soils with poor
 
external and internal drainage in areas where there is a
 
distinct dry season. They occur in the lowlands, and in the
 
Mountain Pine Ridge district of the uplands. At all
 
elevations the pinelands are rather open and are often called
 
pine savannas. Fires sweep most of the pineland periodically
 
and sometimes stands are decimated over large areas. Where
 
this has occurred and only barren treeless land remains, the
 
areas are referred to as dry savannas. The most extensive
 
pinelands (locally called pine ridges even though they may be
 
flat) occur between the Rio Hondo and the New River, between
 
the New and the Belize Rivers, between the Belize and Sibun
 
Rivers, and in the coastal areas south to Deep River.
 

Pinus caribaea is the pine of the lowlands. It grows in
 
stands resembling those of Slash Pine in the southern United
 
States. According to Charter (1941), all pinelands in Belize
 

formed after sheet erosion occurred over old sandy soils, and
 
represent a stage of succession from savanna to pine to mixed
 
broad'.eaf/pine forest to pure broadleaf forest. Clay
 
underiies the sandy so-'1ls where pines grow and most drainage
 
is by surface runoff. Oaks (Quercus oleorides) are the most
 
frequent tree associates, followed by yaha (Curatella
 

americana), craboo (Brysonima crassifolia), and pine.
 
Palmetto clusters (Acoelorraphe wriahtii) are numerous in the
 
most poorly drained areas. The herbaceous cover is largely
 
grassy and sedgy, but there are many other perennials,
 
including Polygala, Utricularia, Panicun, and Paspalum.
 

Broken pine ridge is a local term applied to the scrubby
 
marginal growth that borders the lowland pine savannas. The
 
term "ridge" is a misnomer because no ridge or slope is
 
evident. This zone is characterized by low forest, including
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Tabi 2. Conmion Trees ot Tropical Dry Forest in Northern Belize
 

Wetter Alluvial Areas in
 
Dry Forest Dry Forest Zone
 

Achras zaoota (dominant species) Orbigyna cohune (Cohune palm)
 
(sapodilla) or chicle
 

Borsimum alicastrum
 
Swietenia macrophlJ.a (mahogany)
 
Cryosophila argentea
 
Bursera simaruba
 
.Pro6 ium a l ....... .
 
Matayba oppsitifolia
 
Dipholis salicifolia
 
Dialium guianense (ironwood)
 
Metopium brownei
 
Mosauitoxvlum jamaicense
 
Spondias mombin
 
Calophyllum brasiliense (Santa Maria)
 
Lucuma spp. (mamey cedrilla)
 
Sideroxylon spp.
 
Sabal spp.
 
Coccoloba spp.
 
Nectandra spp. (timber swect)
 
Ocotea spp.
 
Lonchocarpus spp.
 
Zanthoxylum spp.
 
Trichilia spp.
 
Sebastiania spp.
 
Ficus spp.
 
Cordia spp.
 

Source: Lundell. 1942.
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Table 4. Common Trees of Tropical Moist Forest and
 
Tropical Wet For st in Southern Belize
 

Limestone Area 


Achras za2ota 

A. chicle 
Sabal spp. 
Dipholis stevenoni 
Drypetes brownii 
Ilex belizensis 
Terminalia obovata 
Swietenia macroohylla, 
Pseudolmedia spp. 
Sebastiania stardleana 
Vitex gaumeri 
Sideroxylon snp. 

Trichilia spp. 

Cufodontia lundelliana 

Cymbopetalurt penduL itf..orurn 

Protium srp. 

Calophyllum brasiliense
 
Ficus spp.
 
Bourreria oxphylla
 
Orbignja cohune
 
Cryosophila arentea
 
Brosimum alicastrum
 

Source: Lundell. 1942.
 

Central Metanorphic Region 
and Yoledo Shales 

Terminalia obovata
 
Co Ii:i,
brasiliense
 
S,..conia clobulifera
 

~~~e' 
Ao dos;)erma .megalccarvon 
Lic-:.r! ' ,-e-,,a 
Th -'s_.z sstm'ensonii 
. ' :,bba.. PaIn 

Po, efarnulr ninetorum 
_ ic .. i..bQ- L ze.e nsis 

i, : p.
 -

D*,ia"u, :Tuianense 
_abr. e nvensonIJ 
,ranv ...!o 

(M.m:J.v'elastomataceae)
 

34
 



Shorny s , ~ddtunse undergrowth. Russell (1964) 
reported the following trees in broken pine ridge near Hill 
Bank: Acacia rip-arioides, Parathesis obovata, Eugenia
 
winzerlingii (?), Miconia 2teropoda, Calliandra houstoniana,
 
and Xvlosoma aniLophylla. The "broken pine ridge" is a
 
marginal grcwtb area and is not identical to "broken ridge"
 
which may be a tall maho9any-sapodilla forest (Russell 1964).
 

Pines occur in the uplands only in the Mountain Pine Ridge,
 
the San Pastor Pine Ridge, and other smaller areas of pine
 
ridge inBelize. Only Pinw; caribaea occurs up to about 600 m
 
(2,000 ft). Above this height, it is rapidly replaced by P.
 

.... . ... 	oocarpa. .Muchof-the-Mountain Pine-Ridge is at about 600-700 

m (2,000-2,300 ft) and the forest represents a transitional
 
phase with both species occurring in pure stands and mixed
 
with each other. Pineland covers most areas of the Mountain
 
Pine Ridge when the limestone has been eroded away and
 
granite is exposed. When limestone remains, as in peripheral
 
areas of the Mountain Pine Ridge, tall humid broadleaf forest
 
occurs rather than pines.
 

Fire is a critical factor in the ecology of the Pine Ridge.
 
In the absence of periodic burning, broadleaf species invade,
 
notably oak (Quercus spp.). These form a principal component
 
of the understory. However, Pinus caribaea is not well
 
adapted to resist fire and young trees up to about 3 m (10 ft)
 
are easily killed by scorching. Larger trees are more fire
 
resistant although they do not have protective scales over
 
their buds. Pinus oop ra, by contrast, is not fire
resistant, and normally is found in forest, rather than as a
 
component of pine savannas where fires, at least before fire
 
protection measures, may have occured almost annually.
 

Several other distinctive vegetatiion types occur in Belize,
 
but their distribution is very lmimited. They are discussed
 
under the following headings.
 

Brackish and ?rechwater Savanna. These ,savannas comprise
 
only about three percent of Belize. Brackish savannas occur
 
above the tidal limits and are dominated by sedges, such as
 
Fuizena and Niariscus (Standley and Record 1936). Freshwater
 
savannas occur primarily within pine savannas where sandy
 
depressions lie over impermeable clays. Drainage is impeded
 
in these areas and occurs principally by evaporation.
 
Conse.uently, freshwater savannas uffer a continuous cycle
 
of flooding followed by des.ication. Sedges predominate, but
 
the grass 2anicum barbinode is also present. Other plants
 
often present in freshwater savannas include a palm,
 
Acoelorraphe wrightii, and two trees, Cresentia cojete and
 
Cameraria belizensis.
 

Coast-il and Tnl.ind Swamni. Above the tide line and the
 
mangrove forests, a swM p formation of!ten predominates.
 
Trees of this zone include: Laguncularia racemosa, Avicennia
 

35
 



nitida, Conocar-Yss erecta, Chrysobalanus icaco, Pachira
 
aguatica, and Ptirocarpus officinalis. Manicaria saccifera
 
dominate the swampy estuary of the Temash River. Inland
 
swamps are more diverse, with species present being largely

determined by edaphic conditions (Lundell 1942).
 

Mangrove. Mangroves occur along the entire length of coastal
 
Belize (Fig. 9). Red Mangrove (Rhizophora mangle) is the
 
dominant tree of the mangrove forests. It occurs on most of
 
the keys, tidal lagoons, and brackish canals (Russell 1964).
 
In the north, mangrove forest occurs far inland along the
 
tidal shores of Lopez Creek and the NorthernRiver, and along
 
the Sibun River, south of Belize City.
 

Palin Breaks and Elfin Woodland. These vegetation types occur
 
only on the urpe' slopes of the Cockscomb Mountains and are
 
extremely limited in distribution, being confined to a
 
vertical distLIbLcion of a few hundred feet. On the highest
 
slopes, which are frequently blanketed by clouds, the
 
vegetation resembles Elfin Woodland. The tallest 
trees
 
attain heights of about 6 m (20 ft) and have slightly stilted
 
roots. Virtually all bark surfaces are covered with moss,
 
and even surface rocks and cliffs are coated with moss, ferns
 
selaginellas, lycopodiums, and lichens. Elfin Woodland in
 
Belize occurs near the summit of Victoria Peak and slightly
 
lower at 790 m (2,570 ft) on one other peak. Below the mossy
 
Elfin Woodland there is a narrow zone dominated by palms

(Russell 1964). It is similar to the Palm Brake described by

Bend (1944).
 

Keys (Cays). Most of the keys are level, sandy, and rise only
 
a few feet above the surface of the ocean. The natural
 
vegetation of the keys is dominated by Red Mangrove and
 
several other broadleaf species such as Cordia sebestena,
 
Bursera simaruba and Bumelia retusa. The larger keys may
 
support a limited woodland dominated by Achras spp.
 
(sapodilla). Much of the natural vegetation on the keys has
 
been cleared and replaced by coconut palms (Cocos nucifera).
 
Harvesting coconut fruit is a major occupation on the keys
 
(Russell 1964).
 

3.3.4 Timber and Forest Reserves 15/
 

For three centuries the economy of Belize has depended upon

the exploitation of its forests. Indeed for most of this
 
period forest exploitation was the only reason for the
 
existence of 	the British settlement in Central America. In
 
1925 timber 	production reached an output of 0.65 million
 
cubic meters (23 million cu ft) of mahogany, cedar, pine,
 

4
15/ Sources: 	Belize Forest Service. 1972.
 
Johnson and Chaffey. 1973.
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and rosewood, but since theh production has experienced a
 
steady decline. As recently as 1955, lumber and chicle still
 
accounted for over 60 percent of the country's revenue. More
 
recently, lumber output has dropped sharply, and the once
 
extensive stands of mahogany, cedar and 
pine were so
 
decimated by 1968 that forest product exports accounted for
 
only five percent of the country's revenues.
 

In an attempt to reverse this alarming trend, some steps have
 
been taken, and forest exploitation should continue to play 
an important role in the economy of Belize. For example,
shortly after World War Iaot35h 83arso ie
and 80 ha (198 acres) of mahogany were planted each year for
 
12 years. Although some of these stands were damaged in 1961
 
by Hurricane Hattie, commercial harvesting may be possible by
 
1990. In all, the damage to Belizean forests caused by
 
Hurricane Hattie was immense, amounting to over 7,770 sq km
 
(3,000 sq mi) and because hurricanes are frequent along the
 
coastline of Belize, similar destruction can be expected
 
again.
 

The principal forest areas where significant exploitable

timber remains are in Chiquibul, the Mountain Pine Ridge, and
 
the coastal plain. Sizable forests also remain in the Maya

Mountains, but these are presently subject to considerable
 
exploitative pressure. In this report the only region for
 
which a major forest inventory was available is the Mountain
 
Pine Ridge (Johnson and Chaffey 1973). This report
 
concludes, as of 1973, that because the standing volume of
 
pine in the Mountain Pine Ridge is very low and the proportion

of the growing stock near the minimun exploitable size is
 
very small, resumption of forest exploitation in the Mountain
 
Pine Ridge will not occur for another 10-15 years. The
 
possibility of using logs below minimum sawlog size for such
 
purposes as pulp, particle board, and cement bonded building
 
board has been proposed. Forestry estimates suggest that
 
even uses of this type would be economically small-scale
 
because of the small inventory of pine in the Mountain Pine
 
Ridge. To put into perspective the present volume of
 
standing material of diameter at breast height (d.b.h.) of
 
7.6 cm (3 in) and larger, the Mountain Pine Ridge inventories
 
represent about a year's supply for a pulp mill (300

ton/day), or a ten years' supply for a particle board plant

(30 ton/day) (Johnson and Chaffey 1973).
 

Exploitation of the Mountain Pine Ridge began on a
 
significant scale in 1955. Table 5 shows the amount of sawn
 
lumber produced between 1959-70. It is clear from the table
 
that the volume of sawn lumber peaked during the period 1961.
65, and it was during this period that most of the larger
sized material was cut. By the end of the decade only small
 
logs were enterin4 the nmills, and at such a reduced volume the
 
operations were luspended in 1971.
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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, cypress,
 
billy webb, and yeme:r', tut also primary hardwoods such as
 
mahogany and cenar.
 

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

Forest Preseves and Total Country Lumber Production. The
 
total produroduction of scr . for -h.- period 1967-71awr is 
shown in Tbl " T v ar-to-year variation. e.l., in 
production of the four v,e remarkable. Becausey:-c zo7, 
most of the accer: ''  f p- hadz nt, -atur' one been 
harvested by the er.L . , total . e production has 
declined. Concurrentl, 0 i ardwo harvest has 
increased s-arly tru ,er c More recent datar i n9, .d. 
were not availablo for this study but this trend will 
probably not b: _-vers? until more road-building gives 
access to new stands o' Forer:? and until forest plantations 
begin production. 

Forest reserves managed by the Belize Forest Service in 1971 
are shown in Table 8. The best remaining stands of mature 
pine remain in the D edr.,: Threar r.rve, largely because 
of the scarcity o, roc-s. oi.l7. the major areas lacking 

a forestry in0-entory were tne Cow.,..abia Reserve and the 
hardwood section oC :he Deep Ri'ver crr-t Reserve. 

A relatively large num' r cf sources on ti.,ber resources and 
forest pla..n - :. qhown "- the but were'. b........oqraphy 
unavailable for thi ! Conreouently, data werer-rort. no 

found on rate of loz ."[pine and hardwoods, estimated loss
 

due to fire, loss due to c..earing, fuelwood gathering or
 
other agrarian ourpose, o: t on . production at any
 
of the major foresz reserves except tbe Mou'ntain Pine Ridge.
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Table 5. Total Sawn Lumber Production, Mountain Pine Ridge, 1955 - 1970 

P1~e 	 SOCOOdAzy butdar~f3Prl=mct aoooa 

r SWd P.ouood -w MiRoswo good OaaIuood 
1S wood wod q0vlal wo 

0.3 2 .t. o. . .d. 3 i . . .. . 

S195S -I- 137- .0b 13V2:,00
 
1956/7 1 14 4 8120 1,000
 
198 I ;;0 4 ZO 2148 300
 
1959 1 209 5 030 17? 700
 
1960 147; 583= 206 000
 

61 2 555 10 120 357 "00 	 70 2500"8 
1is2 4 89 13 370 C.6 00
 
19M 4412 17 470 817 700 s 0 320 11200
 

196 3 9704C 56 o 18?0 358 142* 50 100 

. 302 300 	 n1 25 Aa0 4 20 T 16a sane) o 23 2W 
19 17-1 70 3G000 89 27 9700 

19i9 .5.. ! ,45 179 710 251001890 00 

1970 1 2481 30O1 1780 I 18oi500) 318 250 44200
 

TI 39,11134s [47580000 ;1 49 [10 680 li 50 ( 9 3506$0 
Idaa .yw.1a 	 3. 96Lo* o b.sd ou PAOcommto :Antol 1 000 b1ft 03 (O-astr COMI113 

I'MW ina. of d&ta to co yvarv 1.ndcats no r.~owd ptodwor 

Source: Belize Forest Department. 1972.
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Table 6. 	Total Pine Lumer Production from Thinnings, Mountain Pine Ridge,
 
1967 
-1970
 

ft 
bdft 

91 	 1 "1700 
1O1 15 s900 

19V143 	 570 20 000 
i 	 128 sib 17 900 

______1_±___ 67 500 

Source: Belize Forest Department. 1972.
 

39 



1971 

TaDle 7. Total Sawm Lumber Production, 1967-1971
 

Species 1967 i963 1969 1970 

Total 'Production (cu ft) 

Mahogany 353,537 810,665 359,720 630,000 490,756 

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 1,717,377 1,215,118 1,518,621 1,230,723
 

Source: Belize Forest Dept. 1972.
 

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

Area
 

Region Sa km Sq mi
 

A - Northern Division
 
1. ?*-ohwatea Ceek 300 116 

B - Western Division 
1. M.un:an Pine Ridge 583 225 

2. Chiqciiu! 1,865 720
 

C - Southern Division
 
1. Sibun 179 169
 
2. Manat ee 458 177
 
3. Grant's Work 75 29
 
4. SZ.!grass 28 11
 
5. Cor rerct' 3ight 52 20
 
6. Deep River 591 228
 
7. Swacev - Sladen G2 24 

D - Toledo Di4ision 
1. Machaca 52 20
 
2. Columbia 448 173
 

E - Totals 3,810 1,912
 

Source: Belize ?orest Dept. 1972.
 

40 



3.4 Fauna and Conservation
 

The native terrestrial vertebrates of Belize 
have been partially

inventoried. The most complete 
distributional study of any

vertebrate group in Belize is Russell's 1964 work, A Distributional
 
Study of the Birds of British Ronduras. For mammals, there exist
 
several inventories, including Hershkovitz 
(1951), Laurie (1953),
Murie (1935) and Kirkpatrick and Cartwright (1975). Reptiles and
 
amphibians 
are known through a number of inventories, including

Neill and Allen (1959a, 1959b, 1960, 1961a, 1961b, 1962), and

Schmidt's 
(1941) The Am hibians and Reptiles of British Honduras.
The freshwater ichthyofauna 
are not as well inventoried as 
in some . ........
 
oth6e rgh ofn
Cnral America, namely Guatemala 'andPanama. Two
reports dealing with the ichthyofauna of Belize are those of Hubbs
 
(1935) and Miller (1966).
 

3.4.1 Mammals
 

Six species of mammals are listed as 
endangered by the U.S.
Dept. Interior (1980); one additional species, the Black
 
Howler Monkey (Alouatta pigra) is considered threatened
 
(Table 9). 
 The IUCN Red Data Book (1975) lists only four
 
mammals for Belize. Two 
of these, the Giant Anteater

(Myrmeconhaya tridactyla) and Caribbean Manatee 
(Trichichus

manatus) are not 
shown on the U.S. Dept. Interior (1980)

list. The combined lists show a total of nine species either
 
threatened or endangered in Belize. 
 All are large forestdwelling 
 mammals with the exception of the anteater,

primarily a savanna species, and the manatee, 
a water
dweller. The seeming absence of small 
mammals, especially

rodents, is doubtless due partly to incomplete documentation

of the. distribution and abundance of many members of 
these
 
groups, as well as to the 
lack of any current or updated

informati.on useful for comparisons. Furthermore, 
the fact
 
that all of the species listed are larger is certainly a
reflection of their greater vulnerability, and in an absolute
 
sense, a lower density than the smaller animals. it is not
certain if the information upon which the listed species are
 
included is current, or whether it is based upon work

undertaken in Belize or 
in neighboring countries. 
 In either
 
case, it is likely that if inventories were complete the list

of mammal species would be even larger. A current list of the
 
manmals (Kirkpatrick and Cartwright 1975) of Belize may be
 
found in Appendix III.
 

3.4.2 Birds
 

Only one bird, the Harpy Eagle (Rarpia harpyja), is listed by
the U.S. Dept. Interior (1980), and none are listed by the
 
IUCN Red Data Book (1979). The fact that only one bird is

listed almost certainly reflects an absence 
of recent
 
information. 
 Russell (1964) recognizes a total of 465

species recorded in Belize, of which 
309 definitely breed,

and another 19 possibly breed. 
The remainder are transients
 
or vagrants.
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Table 9. Vertebrates Listed by the U.S. Dept. Interior and the
 

IUCN Red Data Book as Endangered or Threatened
1
 

Status*
 
Dept. IUCN
Scientific Name
Common Name 


Interior
 

Mammals
 

E 	 X
Panthera (Felis) onca
Jaguar 

Black Howler Monkey Alouatta p.lara T
 

Howler Monkey 2 A. villoa 	 E
 
E 	 X
Feli" ar a1.0
Ocelot 


r, -' ic"ctyk 	 XGiant Anteater 

X. ...... .
Caribbean 	Manatee 


P ~EMargay 
ECentral American Tapir 


Birds
 

Harpy Eagle 	 F.ar ia La a E
 

Reptiles/Amphibians
 

XCaiman crocoilus fuscus
Central American Caiman 
American Crocodile Crcco~v_.: :utt' E X 

E 	 X
 . ..
Morelet's 	Crocodile 

T
Green Sea 	Turtle 


'
 '.:nricata E
Hawksbill 	Sea Turtle 

'e .	 E
Kemp's (-Atlantic) Rid:.ey 


,'-_-!-' coA.cea E

Leatherback Sea Turtle 


Loggerhead Sea Turtle CaIt-- car t T
 

Fish
 

None
 

1 T - -	 X - listed by IUCN.
Threatened, E Endangered (Fec Reg.), 


2 This species (?) not listed by Fir' patrick and Caztwright (1975);
 

apparently merged with A. _a.
 

Sources: 	 U.S. Dept. Tnterior (1930).
 
IUCN. 1969.
 

. 1975.
 

. 1978.
 
..... . 1979.
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Because Belizean forests are c7v.inuous with forests of the
 
Caribbean slope of Central America both to the south and to
 
the northwest, the birds that occur in Belize are similar to
 
those of adjacent regions of Mexico, Guatemala, and Honduras.
 
There are no endemic species in Belize, although there are
 
five endemic subspecies (below). Nevertheless, four species,
 
the Ocellated Turkey (Agriocharis ocellata), Yucatan Poorwill
 
(9t hanes yucatanicus), Yucatan flycatcher (Myiarchus
 
yucatensis), and Black Catbird (Melanoptila glabrirostus) are
 
re'tricted to the drier portions of the Yucatan Peninsula 
(including northern Guatemala) and the northern part of 
Belize. Two of these, the poorwill and flycatcher are not 
li... e y. t face pressure r.... n..... . y...". . .. .. ... . 
future. However, the long-term status of the turkey and 
catbird is less certain. Russell (1964) reported the turkey 
to be fairly common at the time of his work (1955-1963), 
although it was restricted to the northwestern section of the 
country. In the past two decades this region has been subject 
to a marked increase in agricultural activity and to an 
increase in human population. The Black Catbird, according 
to Russell, has not been reported in Belize since 1931, 
although it was once more widespread. Likewise, there are no 
recent records of it from the cays, though it was previously 
reported from three cays off Lighthouse Reef. Further, the 
species is local in the Yucatan Peninsula, although common on 
Cozumel Island off the Yucatan coast. Considering the 
continued advent of deforestation and disruption of other
 
habitat types in northern Belize, it is likely that both the
 
Ocellated Turkey and Black Catbird are candidates for
 
inclusion on the threatened/endangered list in Belize. The
 
turkey, at least for the short-term, is stil numerous locally
 
in the Peten of northern Guatemala.
 

Even more importantly, of a total of about 238 breeding
 
species in the Yucatan Peninsula and northern Belize, 46 are
 
represented by endemic subspecies, and 32 of these occur in
 
Belize (Table 10). This represents a significant number of
 
endemic forms for which current information is largely
 
lacking.
 

Five subspecies are endemic to Belize, Rallus longirostris
 
belizensis, Centurus aurifrons turneffensis, Dendrocopus
 
scalaris eucooitilurus, Vireo solitarius notius, and
 
Dendroica raciae decora. The last three occur only in the
 
pinelands.
 

The status of some other groups of birds that are found only
 
in limited habitats or localities within Belize is of
 
interest. ?or example, four species--Slate-colored Solitaire
 
(yadestes unicolor), Shining Honeycreeper (Cyanerpes
 
lucidus), Common Bush Tanager (Chlorospingus ophthalmicus), 
and Stripe-tailed Hunmingbird (?upherusa eximia)--are known 
only from the Cockscomb Mountains. All are forest or 

43
 



Table 10. Thirty-two Subspecies of Birds Endemic
 
to Northern Belize and the Yucatan Peninsula*
 

Buteo magnirostris conspectus
Ortalis vetula intermedia 
Caprimulgus salvini badius 
Campylopterus curvipennis pampa
Amadilia yucatanensis yucautnensis 
Pteroglossus torquatus e'thronus ...... 

Centurus aurifrons dubiu& 
Centurus pygmaeus rubncomus 
Sittasomus griseicapillus gracileus
Xiphorhynchus flavigaster yucatanensis 
Tharnophflus doliattw yucatanensis 
Attila spadiceus gaumeri
Platypsaris aglaine yucatanensis 
Myiarchus tuberculifer plntvrhvnchus
Platyrinchus mystaceus timothei 
Psilorhinus mexicanus vociferus 
Cissilopha yucatanica yucatanica
Thryothorus maculipectus cannobrunneus 
Uropsila leucogastra brachyura 
Mimus gilvus leucophaeus 
Ramphocaenus ruflventris ardeleo 
Cyclarhis gujanensis vucatanensis 
Granatellus salaci boucardi 
Icterus chrysater ma%,ensis 
Icterus gularis yucatanensis 
Icterus cucullatus igneus 
Habia rubica neisoni
 
Habia gutturalis peninsularis
 
Saltator atriceps raptor

Saltator coerulescens vucatanensis 
lRchmondena cardinalis flammigera 
Arremonops rufivirgatus verticalis 

Does not include five species that are endemic only
 
to Belize (see text)
 

Source: Russell. 1964.
 

woodland species, and the loss of a major portion of forest
 
from this region would almost certainly threaten these
 
species in Belize. The pinelands constitute a second major
 
habitat that harbors birds found nowhere else in Belize.
 
Further, as seen in Table 11 some species occur only in the
 
low elevation pinelands, others only in the Mountain Pine 
Ridge inBelize. A larger number are found in both pinelands.
 
Significantly, the pinelands of Belize constitute the only 
habitats of any size in Belize that are isolated from other
 
similar areas in Central America. Thus, the loss of a species 
from land that has been undisturbed by man is probably more
 
significant than the loss of one from humid lowland forest 
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which ii; more or less continuous with similar habitat 
elsewhere in Central America.
 

The birds that breed on the numerous cays scattered offshore
 
comprise yet another group that is vulnerable to the
 
activities of mn. According to Russell (1964), 31 species
 
are believed to breed on the cays. 
Eight of these (Table 12)

have not been reported nesting there since 1862. Further,
 
because many of the cays are potential locations for tourist
 
facilities and increased tourism and because the cays are
 
fequently raveneO by hurricanes, some cf these species
 

...eventuallymay alsobe candidates.for inclusionby -the U.S.. 
Dept. interior and the IUCN Red Data Book. At present most of 
the species breeding on the cays also breed on the mainland.
 
All o this latter group have fairly large breeding ranges
 
that also encompass portions of North and Central America.
 

Belize, because of its geographical proximity to the northern
 
henisphere breeding grounds, serves as an important wintering

ground for long-distance north temperate migrants. Since
 
species that breed over 
the entire eastern two-thirds of
 
North America winter primarily in a far smaller area of the
 
Caribbean, Mexico, and Central America, the preservation of

wintering habitat becomes particularly germane. Further,
 
since the majority of these species winter in forest or
 
woodland habitat the loss of 
a hectare of forest on the
 
wintering grounds is magnified severalfold when compared to a
 
loss of breeding ground. The rapid loss of forestland in
 
Belize, as well as in the rest of Central America, when viewed
 
in this light is not just of local concern, but of global
 
concern and could ultimately have adverse consequences as far
 
away as the northern breeding limits of the migrants.
 

Data from Table I suggest a steady decline in forestland in

Belize. 7he forestland which remains represents an important
 
resource for the wintering population of migratory birds and
 
deserves high priority in rational long-term management and
 
preservation. Lastly, because of increasing human population
 
pressure, more intensive land use practices, and unrelenting
 
deforestation, it is likely that a number of birds neither
 
mentioned by Russell (1964), nor listed by the IUCN Red Data
 
Book, deserve review. Most of the species in this group are
 
large, relatively high-visibility, low density birds of
 
forested regions 
 or wetlands and are sensitive to
 
environmental disturbances. 
 Some of these have certainly
 
been removed from portions of their former range in Belize,

including: Jabiru (Jabiru mycteria), Muscovy Duck (Cairina
.2o~ ) King Vulture(Sarcoramphus papa), Black-and-white
 

Hawk-Eagle ( iastur melanoleucus), Ornate Hawk-Eagle

(Sizaetus ornatus), Great Curassow (Crax rubra), Scarlet 
.Macaw (Ara macao), Yellow-headed Parrot (Amazona

ochro:Ihala) and Keel-billed Motmot (Electron carinatum).
This list could doubtless be extended if current information
 
were available.
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Table 11. Species of Birds Occurina iri the Pinelands 

Auiuziia c-'vanioce phala iai:tjL 
Meianerpes ioriciv')nJb .UT\r ULr~i 

Vireo solitarius \ u-iiIP!rcens 
Dendroica gmaa e ~i
 
Icteruts chi-vsamer
 

Species occurii , n iv in Piiirii,,d 'it Ihj%,r '-litOnj 

Colinum nigi-ogularis ;i.iul umlu.s 

Arnazona %ant~hoora ji'ii: ar
 
Dendrocopos scalaris
 

Species occzuir)in only in Pi,,elanid.-t ,he~ i PomRid 

Buteo jarmaicensis S1211.1 siplis
 
Contopus Dertinax ~]~'u'rsruffrons
 
Thrvor~horus modestus pm nouatUS
 

Source: Russell. 2964. 

Table 12. Specieb, of Birds Known to H~ave Bred on the Caw.- Offshore 

Pelecanus occidenmr~1L .- now. tcnuirosrr,* 
Sula sulaltrh uor~h~ 
Phalacrocor2.x aurimu.' Crntvooir" svIc*L,.i-'!~r 
Frepica uignificensrr'ch-" r iiu 
Leucophavx chula*-
Cochlcarius co-hlenriu- ,, -,v i'ur . 'm 
Eudocimus aihus *~~irnk~ 
Pandion haliaeus i~p n-c 
Raflus Iongiro~txis r.tc'in-icrr 
Charadrius wi.sonia'V 
Sterna dougallii* / er lr 
Sterna anaethetus' Virc- miir tet 

Sterna fusciam Df.nreriCt 2Vdt 

Stnerna aibifrona* (.I-'14{X Mt-ucan.s. 
TIliaaseus uAncIviefisLO ! Ct? '. ctIu EU..,u 
.\nous stoUdtus 

No breeding evidence since 1862 

S ourc, Russell. 1964. 



3.4.3 Amphibians, Reptiles, and Fish
 

No amphibians are listed as threatened or endancered in 
Belize by the IUCN Red Data Book (1.975) or the .P. Dent. 
Interior (1980O). Inventories and information for chj qri o 
of vertebrates in Belize, however, -.fprears very -c:/. 
reptiles listed fall into two groups: (1) crocodi 2 snv 

caimans, and (2) sea-turtles. Among nemberr, ot the firs.t 
group, the2 status of Morelet's Crocodile may 1e of greatest 
concern, because of its restricted distrtbiition. Formerly it 
was found along the Caribbean shore from southeastern Mexico
 

to Honduras and on the Pacific coast in the Iztapa reiion of 
Guatemala. Its present distribution is scarcely known, 
although there are thriuing 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 mnecies 
of sea-turtles -s equally uncertain. Breeding sites in 

Belize, if present, are not reported in literature available 

to this study. 

No freshwater or marine fish in Belize are listed by the IUCN
 

Red Data Book (1969) or by the U.S. 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.
 

3.4.4 Commercial Fisheries 16/ 

Belize has good fishing resources which are exp].oited b, ever 
500 members of five well-organized fishing cooperatives. The
 

cooperatives supply both domestic and export markets. The
 
export markets are expanding and have considerable .rowth 
potential. The most important export product of the
 

fisheries industry is Rock Lobster (crawfish) w:hich is
 

shipped primarily to the United States. Other products
 
include frozen and salted red snapper, shrimp and conch, and
 

a limited amount of sea-turtle meat. In av average year
 
(based on pre-1972 data) 0.68 million kg (1.5 million pounds)
 

of fish products are exported, valued at about S2 million. 
Two-thirds of these export earnings are from lobster tails. 
Substantial gains in the industry's revenue may be expected 
in the future (Floyd 1972a). Since 1966 Belizean fishermen
 

have been exploiting the rich shrimp beds at the mouth of the 
Sarstoon River in the extreme southern part of the count'ry.
 

16/ Sources: 	 Collar and Collar. 1972.
 
Floyd. 1972a.
 
U.S. AID. 1979.
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There are several freezing and packing plants for fish,
 

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.
 

3.4.5 Wildlife Protective Legislation
 

Belize has protective legislation for its wildlife but none
 

of the tropical forest areas have been designated as natural
 

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 agL icultural
 

sector increases.
 

3.4.6 Reserves and Protected Areas
 

Belize has no national parks or equivalent reserves at
 

present, although several areas have been recommended for
 

preservation by rhe IjCN (n.d.) and by La Bastille (1978). 

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 h:as the power to reserve from sale or 

lease, blocks of nation.al land for suecial purposes. Also, 

forest reserves, fisheries and marine resoilr s can be 

established by the Minister of Tr.iade aind industry. 

Responsibility for the administrat'on of areas formerly known 

as Crown Reserves lies with the Conmissioner of Lands; forest 

reserves are administered by the Chief Forest Office; fishery 

and marine resources are handle3 1.1V the Fisheries 

Administration; the Comml".;ioner , Land has new delegated 
the nine reserves to the
aciministrative responsibility of 

Belize Audubon Society. Tble 13 lists nine reserves and 

their present sizes. These are administered by the Belize 

Audubon Society, but none has vet received official 

legislative status.
 

two areas worthy of
According to La D;astille (1978) the 


greatest protection are the Chiquibul/Maya Mountain Forest
 

Reserve and the Belize Barrier Reef Reserve. At present
 

neither area has been officially dIesignated as a reserve.
 

The Chiquibul/Maya Mountain Reserve, as presently perceived, 

would encompass 186,480 ha of i:ndisturbed ,broalefand pine 

forests in the southcentra! sort i'r at the countr!.. The area 

reportedly has the highest deris ty of-'"p.tted ctts (jaguar, 

ocelot, margo:3%,, etc.) of any entral ,-ericm ,gion. In 

addition to its porentiaL as a fauna' and I-oral reserve, a 

number of Mayan ruins dating froom ca. 800-1.200 A.D. are 
situated within the projected preserve houn,-aries. None of 

these r"ii:-s have been ra-ror d , I ('oth ' 1. e Iedthat 

some may eqpa. tLo- re ) f adj acen t i a (-ua in, ten-1.a 
significnco. in fact: , r.,7!'n -ould "-)- ,orthy of 

protection on arrchaeolo. glrorids alone. La Bastille 

(1978) has suggested tnat ideally the area should be 

http:nation.al


Table 13. Designated Protected Areas
 

Name Size (ha) Description 

i. Unnamed Mangrove Caye 0.4 A red mangrove (RhLoapora 
mangle) cayllnd orepiding 
site foz Gre4t Egret 

(Egretta thula), 3 mi NNE 
Monkey River Town in 

southern B3elize. 

2. Unnamed Mangrove Caye 0.8 A red mangrove caye and 
breeding site for Roseate 
Spoonbill (Aaaia ) 
off northern coait of 
Belize (17057'N, 88006'W). 

3. Unnamed Mangrove Caye 0.4 An inland red mangrove 
lagoon and breeding rookery 
for Great Egret, Cattle Egret 
(Bubulcus ibis), Boat-billed 
Heron (Cochlearius 
cochlearius), Anhinga (Anhinqa 
anhinga) and Neotropical 
Cormorant (Phalacrocorax 
olivaceus) in cpntral Belize 
(170 20 'N, 88020'W) . 

4. Bird Cage Crown 0.8 Red mangrove and coconut 
Reserve (Bird palmn (Cocus nucifera) island 
Sanctuary) with breeding rookery ot 

waders as in No. 3, and 
additionally, White Ibis 
(Endocimus albus), and an 
inland lagoon. Central Belize 
(170 32'N, 880 17'W). 

5. Man-O-War Caye Crown 0.8 A small red mangrove caye in 
Preserve (Bird Tobacco Range, on western 
Sanctuary) side of barrier reef, 12 mi 

SE Dangriga Town, Stann 
Creek District. Freeding 
site for White-crowned 
Pigeon (Columba 
leucoceohla), Magnificent 
Frigatebird (Fregata 
manificens), and the only 

Belize nesting site of 
Brown Booby (Sula 
leucogaster) 
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Name Size (ha) Description 

6. Little Guaria Caye 1.8 Mangrove swamp (3 species of 

(or Cayo Pajaros) mangroves) and only place in 

Crown Reserve BelizL where Reddish Egret 

(Bird Sanctuary) (Dichromanassa rufescens) and 

Tricolo'ed Heron (Hydcanassa 
tricolor) breed together. 
Largest bre-ding colony of 

Reddish Egrets in Caribbean. 
Roseate Soonbills formerly 

bred in colony also. West of 

Ambergris Cayc, northern 

Belize (18002'N, 87058'W). 

7. Doubloon Bank Caye 0.8 Mostly a reci mangrove island 

Crown Reserve lagoon. Large mixed 

(Bird Sanctuary) rookery, notable for large 

conccntration of Wood Storks 
(Mycteria americana) 
Northern Belize 
( o0 3'N,3, 9 2 7 'W) 

8. Guanacaste Park Bird 21.0 Small remnant oL Tropical 

Sanctuary Moist Forest with mixed 

flora and fauna, including 
one exceptionaIlly large
Enterolobium jylocarPum 

(monkey-ear tree) at 
confluence of Belize River 

and Roaring Creek, in 
central Belize. 

9. Half-Moon Caye 15.0 The southeastern part of 

Natural Monument Lighthouse Reef, a coral 

atoll (one of only 3-4 in 
Caribbean). Features very 

high quality coral 
formations, sandy beaches, 

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 69,112.0 Mixed broadleaf/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
 
fauna.
 

Sources: 	 IUCN. 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 to Yucatan and southward into Guatemalan
 
waters. The reef is noted for a rich diversity of fish
 
(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
 
self-contained coral complexes that lie outside the main
 
barrier reef line. 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 Forest Reserve and the Columbia Forest Re!3erve.
 
The Mountain Pine Ridge Forest, located in the west central
 
mountain region, contains the largest zone of highland pine
 
inBelize. Much of the Mountain Pine Ridge has been subjected
 
to extensive logging, primarily long-term selective cutting
 
of pine (see Section 3.3.4). No information is available on
 

the proposed Columbia Forest Reserve for this report.
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Tourism and Other Related Uses of the Environment 17/
3.4.7 


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 inclu.le tarpon,
 

pompano, barracuda, wahoo, marlin, sailfish, mackerel,
 

bonefish, snook, snapper, and grouper, as well as shark,
 
of habitats
lobster, and crab. There are a large number 


ranging from open sea to sheltered reefs, saltwater lagoons
 

and freshwater rivers, usually all in close proximity. The
 
seas.
barrier reef 	offers protection from weather and rough 


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
 
tourist resorts is
drawback to extensive use of the cays as 


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
 

still attract attention, though international import-export
 
Some wildlife are
restrictions have reduced this activity. 


also hunted for local consumption, and can be purchased in
 

local markets. Those used for food include peccary, paca,
 
and rabbit. Other animals frequently
armadillo, raccoon, 


sold in markets for pets include various specie- of monkeys
 

and parrots. There is little crocodile hide hunting
 

presently, although this was formerly widespread.
 

.7_Sources: 	 Collar and Collar. 1972.
 
Floyd. 1972a.
 

U.S. AID, 1979.
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4.0 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 has been
 
extensive in portions of the country, but major reserves still
 
remain. In addition, there are significant natural arA1 cultural
 
resources, and a very low population. Further, 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.
 

4.1 Rural Land Use Problems
 

4.1.1 Hi-storical and Cultural Uniqueness of Land Use
 

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 overshadowed by
 
others of a more socioeconomic 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 activity 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, tropical 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 land 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. 1972h.
 
Johnson and Chaffey. 1973.
 
La Bastille. 1979.
 
Shane. 1978.
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hectares (1.5 million acres) in the Corozal and Cayo
 
Districts alone 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 
soils are reported to be of better quality than those of the 
adjacent Peten of Guatemala. The traditional milpa (slash 
and burn, or shifting cul."'..1vti) method of farming in 
Belize may aid in maintaining the soil in relatively fertile 
condition as well. Most of the 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. Presently about 113,000 hectares (280,000 acres) of 
land are farmed by the milpa method (Floyd 1972b) 

Secondly, with respect to the change from a forestry
dependent to an agriculture-dependent economy, it is 
important tc note that the 1&. ize Government has enacted the 
Aliens Landholdiiq Orldinanc- off L473. 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 more than 4.05 ha(l0 acres) 
in rural areas5, or 0.20 ha (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 for speculation rather than for development, 
and (2) encourage greater participation in the agriculture 

sector by laborers aWo formerly in the forestrywere employed 
setor. The long-term results will surely bring much 

presently-undeveloped land into agricultural production, but 

perhaps more importantly from an ecolog.;cal standpoint, this 
program will bring greater pressure to bear on the land and
 
the environment.
 

Of critical importance is whether the land use policy that is 
eventually implemented is effective, whether long-term 
agricultural 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 agricultuLe is the very low rural 
population. This small rural population exerts relatively 
little pressure 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 
stronger econom-ic base. These attempts have not met with 
notable success, except for the special case of the Mennonite 
settlers who have established a large agricultural community 
in the northwest. For the iongc-term, the country's low 



............
 

4.1.2 


population will doubtless remain an asset, encouraging the
 
introduction of modern labor-saving technology, reducing
 
pressures to exploit unsuitable agricultural lands, and
 
permitting greater flexibility in national planning and
 
management of natural resources. As the agricultural sector
 
strengthens, significant environmental problems will
 
doubtless emerge. These can be expected to include: soil
 
erosion and infertility; difficulties in water quality
 
regulation, and consequent reduction, inwater-quality;- and
 
toxic chemical poisoning resulting from pest control
 
measures. These problems may be the most important ones to
 
affect the long-term economic health of newly independent
 
Belize.
 

Forestry Management Problems
 

Well into the 20th century forestry remained an economic
 
mainstay of Belize, but in the past few decades its
 
importance has decreased markedly. Mahogany has been the
 
most important forestry export, followed by cedar wood,
 
rosewood and pine. Selective cutting of these tree species

has nearly exhausted supplies in the northern plain where
 
most hardwood cutting has occured. Likewise, few pines of
 
harvestable size remain in the Mountain Pine Ridge which,
 
because of its extensive road system, has the most accessible
 
stands of pine forest in the country. The main cutting for
 
pine at present is in the government's Chiquibul Forest
 
Reserve in the Maya Mountains.
 

Against this background, it is clear that forestry
 
exploitation cannot continue indefinitely unless some
 
attempts are made to allow the valuable mahogany, pine and
 
other products to regenerate.
 

Development of a workable and enforceable program of forest
 
management may be the most pressing management concern facing
 
the Belize Forest Service. As noted in Section 3.3.4, a
 
program begun in 1948 has achieved only modest success and
 
suffered a serious setback when in 1961, Hurricane Hattie
 
destroyed over 800 hectares (2,000 acres) of plantations and
 
1,160 sq km (3,000 sq mi) of forest.
 

According to La Bastille (1979) Belize has a "fairly well
organized forestry management program." Efforts in the
 
Mountain Pine Ridge are probably representative of the degree
 
of government involvement in many parts of the country where
 
significant exploitable forest lands remain. In the Mountain
 
Pine Ridge, fire protection measures were established in the
 
mid-forties, and between 1948 and 1961 five forest fire
 
lookout towers were erected, an impressive road-building
 
program was begun, and two airstrips were constructed. In
 
1956 a Forest Management Working Plan was drawn up for the
 
entire Mountain Pine Ridge Forest Reserve and the Chiquibul
 
Forest Reserve. These management plans were particularly
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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 of some importance is
 

disease control of the Caribbean pine (P. caribaea). Two
 

pathogenic parasites affect this species: the dwarf
 

mistletoe (Arceuthobium globosum) , and the rustcone 


(Cronartium conigenum). The mistletoe attacks trees of all
 

ages, but particularly affects seedlings and saplings. 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 is harmless.
 

The second important pathogen is 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 oak species, 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
 

cone crop of slash pine (P. elliottii).
percent of the 


4.1.3 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
 
are grown.
the Cayo District where lesser amounts of citrus 


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.
 

4.1.4 National Land Use Policy
 

Two significant and remarkably bold land use policies have
 

been implemented in Belize. The first was a Rural Land
 
This tax, aimed at
Utilization Tax, introduced in 1966. 


encouraging rural land development, placed a levy on private
 
or
holdings of woodland or forest (but not pine ridge 


larger. Further, the tax
savanna) of 40.5 ha (100 acres) or 
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rate increases progressively over both space and time. For 
example, land within two kilome-rs of a passable rcad is 
taxed at a higher rate than lan. it a greater distance from 
the road. And, fc[-r each veai" that the lan rema ins 
undeveloned the t:I rate er acre increases. T' L, kijr,wnpr 
is un or" unab.e to i t gioraJilling u nder t. 7, 
developments, his estate may be sold on the cQ',n : k r, or 
may ultimately revert to the govjernment which acts as an 
agent for the property (Floyd 1972b). No information on the 
success of this boll legislation is available to this report. 
The hope is to bring more medium-sized 1.!nd holdings into 
productivity .nd thereby, ultimately to boost the nation's 
economic growth. 

The second important land use legislation is the Aliens 
Landholding Ordinance of 1.973 (See 4.4.1, above). This 
ordinance was intended to reduce land sreculation by foreign 
investors, and in turn prevent speculation from driving the 
price of land beyond the means of residents engaged in 
agricuirural 	 activities. The ordinance requires non-

Belizeans to 	 complete a development program on land they 
purchase before obtaining clear title to plots of more than
 
4.05 ha (10 acres) in rural areas or half an 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. A9 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, increase 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 Be:1.! City has a number of serious 
shortcomings. Originally a loading point for logwood and 

19/ Sources: 	 Dobson. 1.973.
 
Evans. 1973.
 
U.S. AID. 1979. 
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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 town is faced with problems of protection from
 

hurricanes and flooding, sewage disposal, lack of drinking
 
When Hurricane
water, and even scarcity of building stones. 


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 costs 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.
 

4.2.2 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
 

economy 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. Some reports have suggested that a
 

population twice the present size would be necessary to
 

provide the economic work force to meet the social,
 

and financial commitments of an independent
technical, 

country (Floyd 1972b).
 

Conversely, it is argued that large-scale immigration might
 

disrupt established political parties, and that the process
 

could cause serious social and economic
of assimilation 

problems. Immigrants are most likely to come from Caribbean
 

but most of these immigrants would
Coumnonwealth countries 

likely have few technical skills, little education, no
 

capital, and would place an even greater 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
 

little 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 economy.
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COIUNTIY/IUItL'AU 
IIROJEC'T NtIMbER 
PROJECT TII'LE 
i'OJLLT SUMIiAhY 

COUNTRY/BURLU 
PROJECT NUMBER 
PROJECT TITLE 


PROJECT SUMMARY 


COUNTHI/BUHAU 
PROJECT NUMBPR 

pO.JECT TITLE 
PROJECT SUMMARY 

ii'flt ttIIl Su '(hCCLSSFULLY I ATti. 

HE; oi'ICE CLN AhLtt C PANNA-11JCAP 
59o0 10003 
IIUMkN ihhSOUHCES DEVEL0P1NHh3 
cbhl'IIl!H liONDUhAS (UhLISE) PROVIDED 4111I GRIANT, TECHNICAL ADVISORY ASSISTANCE, ON-JOU AND U.S. PARTICIPANT 

IHAINNt; 10 S'riLIIILEN(;'1H I4NVlL'5HNT PROM)r(ION SKILLS AND ESTAbLIs5i PERMANENT ADF1NISTRATIVE STRUCTURE WIT11Hm GOVT TO 
/

IbLNTIY AND PHOMOT PHIVATE INVYIMENT OPPORTUNITIES. U.S. TECiNICAL ADVISORS WILL COLLABORATE WITH MINISrER OF 

TRAIE AND INUUSTiiY IN ORGANIZATIOS AND STAFFING OF Iiiv'Esr'iiENT IHOMOTIOS CENTEl. INHVSTHENT PROMOTION OFFIC.IL, 

AIINISTHATIE ASSII.TANT AND OTILR AIPPIOPIHIATE OFFICERS WITHIN MINISTRY WILL BE TRAINED. aCENTERPS WORK WILL 

CONCLIHN IDENTIF'ICA110d ANLD PUOMOTION OF SPECIFIC INDUSTRIAL OPI}RTUMITIES. CENTER WiLL CONDUCT 6-8 WEEK SUiiVrY TO 
DETrII1!,E INVESTIENr iuiodlTiES, I'orLETIAL AND GENERAL INVESTMLNT CLImArE. PUE-INVESTMENT STUDIES OF OFF-SIIORE 
INLI1iTIiY, TOUINiSH, LIVESTOCK PNODJCtZION AND MECHANIZLD FIELD CIflPS WILL ALSO BE MADE. PROMtYl71ONAL bROCHUUES AND 

iNvESTMENT GUIDE WILL tIE I'lidPAilD. POLLOWIN(; PRELIMINAHY STUDILji, THERE WILL BE AGREESITE SEEKING-OUT OF NEW 

INVESTORs IN WHICH CENTER WILL COOPERATE WITH SUCH GROUPS AS DEVELOPMENT FINANCE CORPORATION, BtELIZE AND MICHIGAN 

PARTNELiS OF ALLIANCE, CIAMbERS OF COKIMECE AND LOCAL BANKS. U.S. AND CANADIAN INVESTBENTS WILL BE ENCOURAGED. 

INVESTMENT PROJECTS WILL BE FULLY DIVELOPED AND PRESENTED IN FOL1MAT ICCEPTAbLE TO POTEWTIAL INVESTORS. CENTER WILL 

PBEPARE 3-5 YR RECRUITMENT PLAN. WUSAID FUNDING WILL BE CHANNELeD THROUGH ROCAP. HONDURAS WILL PROVIDS',AFF 

SERVICES, OFFICE SPACE AND LOWG-TEHiB MJIITENANCE. 0P!.IMARY BENEFICIARIES ARE HONDURIN CIVIL SERVNTS WHO RECEIVE 

TRAINING. SECONDARY BENEIIARIrS INCLUDE JOB-HOLDERS RLSULTlNG FROM NEW INVESTNENTS. UNDP ALSO PHOVIDLD TECHNICAL 

IDWl SONS. 

OTHER WEST INDIES-EASTERMN CARIBBEAN NEG.
 
538002200
 
CARIBBEAN REGIONAL NUThITION (CFnI)
 
4GHANT AND TECHNICAL ASSISTANCE (TA) PhOVIDED TO THE CARIBBEAN REGIONAL NUTRITION INSTITUTE (CFNI} TO IPMOVYE THE
 

CAPA1ILITY OF ENGLISH-SPEAKING CARIBBEAN COUNTRIES IN DESIGNING NATIONAL FOOD AND NUTRITION PROGRAIS, THEREBY
 

INCREASING FOOD AVAILABiLiTY AND NUTRIENT INTAKE AT THE HOUSEHOLD LEVEL. .PROJECT COMEPbJENTS INCLUDE: 1. EXPANDING 

THE TYPE AND LEVEL OFTECHNiCAL COOPERATION (ADVISORY SERVICES) ALREADY BRING PROVIDED TO COUNTRIES IN THE bEVEL OF 

FOOD AbD NUTh POLICIES. 2.BNOADENING THE SCOPE AND INCREiSTIG THE NUMBER OF TEQi GROUPSEETINGS 13D THUG COURSES 

(BOTH IN-SERVICE AND INTENSIVE) WHICH CNI HIS CONDUCTED IN TI!E PAST; IN PARTICULAR, THE GRAUTWILL ENABLE CFNI TO 

UNDEUTAKS THE 2MD STAGE OF THE TRiG PROGHIN THEIR OVERALL STRATEGY TO TRAIN 1IDDLE-LEVEL PERSONNEL (EXECUTIVE 

HAIHLR THIN POLICY) TO IMPLEIENT POLICIES AND PROGRAMS. 3. DETENBIWING THE MANPWB AND THUG NEEDS OF TUE REGION FOR 

MIDDLE-LEVLL PERSONMEL IN FOD AND NUTRITION. 4. EXPANDING T|lE PRODUCTION OF PRINTED AND AITDIO-ViSUAL MATERIALb 
FOR IISE IN THE REGION TO RESPOND TO THE INCREASED DEMAND FOR SUCH BATERIALS IN ALL TERRITORIES. dBENEFICIARIES 
WILL BE TIlE HOUSEHOLDS Ilb CARIUBEAN COUNTRIES SERVED BY CFNI WHICH ARE: ANTIGUA, BAR3ADOS, BELIZE, BR17ISH VIRGIN 
ISLA DS, CAYMAN IS,DOMIMICA, GRENADA, GUYANA, JAMAICA, MONSERRAT, ST. KITTS-NEVIS-ANGUILLA, ST. LUCIA, ST. 

VINCENT, SURINAM, TRINIDAD AND TObAGO, TURKS AND CAICOS ISLANDS. SECONDARILY, CFWI WILL BE BENEFITTED BY A 
'
 

STRENGTiENED CAPABiLITY. *OTHEW DONORS TO PROJ (CFWI) INCLUDE FOOD AND AGR ORGANIZ (FAO), WILLIAMS-WATERBA i 
PROGP.AM OF THE RESEARCH CORP, UNIt .F WEST INDIES, AND THE GOVTS OF JAMAICA, TRINIDAD AND TOBAGO. DONORS WHO HAVE 

CONTHIbUTED OVER Tile YEARS INCLUDE UNICEF (1972 TO PRESENT), RoCKEFELLER PDN (1970-73), rRLUOH FRiOM HUNGER 
(1971-70) , AND THE FORD FDN (1974 TO PRESENT) . "4SAID PROVIDES PERSONNEL (SALARIES PLUS TRAVEL) . SHORT-TERN 
CONSULTANTS, TRNG, LDUC MATERIALS, PROGRAM SUPPORTS COSTS, INFL/CONTGNCY. HOST COUNTRY PROVIDES PERSONNEL 

(SALARIES PLUS TRAVEL), IWFL/CONTGNCY. OTHEU DONORS PROVIDE PERSOuNEL AND TRAINING.
 

OTIIER WEST INDIES-LASTERN CARIBBEAN BEG. 
53800 1000 
REGIONAL 3;'.B-JJUSINESS D.LYLLOPIEUT 
GRANT & LOIN ARE PROVIDED TO THE CARIBBEAN DEVELOPMENT BANK(CUb) TO ESTABLISU AN AGRIBUSINESS DEVELOPmEIT FUND 

WHICH WILL PROVIDE LOANS & EQUITY INVESTMEN'S TO AGRIBUSINESS G OT11EH LABOR INTENSIVE ENTERPRISES IN IIlE CARIBBEAN 
hEGION. THE CDb WILL lAVE PRIMARY RESPONSIBILITY FOR OVERALL PROJ ADNIN & COORDINATION. THE CDB WILL SELECT THE 
RECIPIENT ENTERPRISEOM THE BASIS OF THEIR POTENTIAL BENEFIT TO SMALL FARBERS & RURAL POOR OF TB IARBAOS AND 

OTHER ILOC'S IN THE CARIBBEAN REGION--ANTIGUABELIZEDOMENICA,GHENADA,MONTSERRIT,ST KITTS/NEVIS/ANGUILLAST LUCIA 6 

ST VINCENT. THREE TYPES OF ENTERPRISES NILL BE ELIGIBLE UNDER 'FiE PROGRAI: 1)THOSE THAT EXPAND AND/OR STABILIZE 

THE MARKET FOR SMALL FARMER PhODUCTION;2)TIIOSE THAT REDUCE THE COST OF SMALL FARMER PRODUCTION;AN 3)TUOSE WHICU 

INCULASE EMPLOYMENT FOR RURAL WORKERS. FOOD PROCESSING ENTERPRISES ARE EXPECTED TO ACCOUNT FOR THE MIJOHITY OF 

http:PROGP.AM
http:OFFIC.IL


--
(V

 

U
 

t4 
.,cn4 

-3O


t, 
C

r 
M

 A
. 

:4 
0~. 

W
 

1'dz 
-2%

 
.u~ 

'a 
~~ ~ 

~ 
~ 

~
94M

 
D

 
~ 

~
V

i-0
4

w
4w

= 
~za 

~ 
4 

1"m
: 

4 
b
o
H

 
A
 
m
 

i 
"
 

n 
r 

=
 

k 
H

 
.4D

o 
P

-
-4M

 
0 

.4 
%

"
= 

L
~

 
C

)4
 

-4 

4
 

0 0
 ~ ~ ~ 

C
A

 
:4 

:3 
" 

~
11l 

4 
04 
r-

0
~3 

A
 IH

0
 

1. 
0 

0 
0

~
In 

U
O

 

4
 
A
A
 

4 w
~ 4

-

"
 
"
 

H
.r4C

 
0 

0
=

~ 
~

w
w
u
o

) 
V

== 
~ 

r4-
l 

= ;. 
z 

6 
3 

4 i-b =
K

4
 

uCf1$4 

V 
1. 

j-
4 

U
 

4 

4t t 
, 

it 
~ 

~
~ 

~~
m
 

=
0
 

4 
w

 
A

 
= 

a 
0
.4

4
0 

" 
w

 

~ 
~ 

~ 
0 

= 
Q

 
-1 

14 Q
 

.4 
m

 iv 
0 

~ 
~ 

~ 
~ 

~
-
t
N
W
4
 

4
H
 

C
.-W

 
4( 

4 
A

c
r 

0
 

V
 

4 U
 

P
 

41 
I(O

r4
 

I 4 

-
U
:
 

0oz.:11a. 
1 

n 

n-
' 

t. 
E

 
A

 
W

 -
. 

. 
i 1 

0 
4L

 

(,
) U

 
n

u
 

wx
u

 =
uU 

" 
a0 

0
4
a
 

" 
A

 
u

 4xl 
14 

N
$ 

01 
-

jm
:c

m
 

1
5
0
4
 

-

.
4
u
w
~
~
~
~

w
~
 

0 
3 

. 
13E

 
U
d
~
 

4
=

 
o 

C
. 

C
U0 

A
E

-4
0

1 
U

 
4 

4
0
 

04W
0 

4 ; 
P

" 
94 

v 
0 

a 
P

-0N
 

i 
V

A
 

4Q
 

3
06 

I4
0
 

=
V

 
3. 

0~ 
~

~
-

4
 

w
K

04! 

H
~~~~~. 

N
 

1 
142

nw
.4X

 

---
N

-
' 

H
 

7 
r 

O
' 'cm

*1W
?6-

%
.67l 


1 ~ m

 
WOi 

I N24 
-3u 

p " 
' 

zU
 

-4a 



34 
V

I
M

 
14 

i 
4
 

tri 
3 

db
0 

313 4 
U

 
Q

 
0 

(J 
0

0 
N

 
W

0 3 
in4

L
 

cca 
-0 

'A
L

 
e 

4 
= 

4
4 

J 
n444 

I~ 
13.U

4 
* 

a4 
,

-3S: 
= 

'1
4

3
0

3
s
W

 
0

0 
to

-4
 a

0
4

0 
U

 M
 

a
 

nP
..-

W
 

L
Jm

 
*
U

i4
 u

2
..3

 %
-404 

0 
V

I(J
-Z

Z
4a 

c 
0 

32 
0 

~. 
1-U

)-44f 
04 

m
 

.4a 23J 
C

ogW
 

. 
x
 

-
0-

qzac 
dl 

oW
 

sI 
0"

m
a

 
N

o
W

 m
3tin) 

'n.0
U

 
(n 

3
4

 u 
~C

) 
44 

0
.4

 
-a

4
0
~

a.64 
6. 

j44(0 
530-4 

U
J4~P3 

a
'
4
 

0
 

4
f 

P
4 

1'u 
0

a 
4
 .

b
 

m
. 

m
(.4

0
 

3
m

 
is 

.4
~

 
u 

.0 
14 ~

0
 

M
 

W
 a

 
i 

X
0
 

H
 

s 

sw
 134U

~
u 

.11 
-4 14U

o-
4a.

a 
u

u 
x 

W
 

0a 
lk 

N
w

. 
0(04 

3 
b
1
 

3 
0 

) 
0 

4 
. 

A
3
 

43a4ca 
tm

 
-

H(24 **'64
04 

Im
A

 
6
.6

0
 

t.M
 

1.3i 
c 

C
A

O
Q

~
 

4=
.~~ 

~ 
~

oQ
 

2
0
 

P 
W

0 
* 

1
0

z 
-

3ji 
'94-

V
Z

 
b 

a 
0 

N
0A

a 
a 

04U
O

H
..L

'40,.N
. 

m
o 

oo0 
= 

.4
 Z
:
0
 

A
 

0 
4 

0 
H-

4 34 
P0adI 

m
4 

u
 

ad4)~j
F41;. 

W
 

M
 =

4
 

m
 

0rJ0'443a
I~l

04
C

040 
06 

o
b

w
m

U
 

046
4
4
 

"O
 

-W
 

4 
o0u" 

00 
-a

c-4
ca

 
am

 
W

g4 0 
U

lW
.J 

4 
..

n 
0 

001,W
 

uO
 300 

6
4

m
 

4U
 

O
A

 
4 

4 
4 

-4f
.J 

cm
a 

.4 a 
0
4

A
1.4U

)2
-4.4

 
0-4 =

E
qC

)IL
.40)4 

U
10W

 
31 Q

 
:4' 

4
W

"
oam

"( 
4q

~ 
Q

pH
U

m
~~~30Iz 

t 
O
W
 

O
e
m

m
6" 

n
0

m
 

1%
 

l 
Q

 0 
u"Q

 
04W

 
m

m
to

 
130
tln~z 

" 
=4 

C
-

(T
N

w
d34

4 
V

) 
tnM

.4W
!P

.404 
H

0
4

 -
m

 
J 

m
 

=
m

Ildd 
~m

n4d34 
A
4
 

1 
.00 

M
' 

= as04 J
4

cm
 

4 
%

 
I

L
3 E

 
A

 
44 

-o
tn

 
6 

0.t3a 
3
-

'4 
U

)40 
cm

 
3 

P
-
4
0
 ~~4

 
a
0
=

I
"

I
U

~ 
~ 

C
A

I
 ~

A
3
 

*10
1
2
 

a
d

0
0
0

=l 
V

I
 

H
 at0 

eU 
Q
 

330 
.-

4 
O

 
0 

a 4 
0

a0;" 
-

4 a* 
0
0
 

N
O

 
3 

E
-04aH

H
a 

H
 

j 
M

 
.4,4 (n/I 

u 
m

 
u'Utm

'4NoW
 

-
64 

0 
4

 
M

o 
4 

p 
W

4W
0
 23 

0 
N

4
0
 

as
00.4 

(n 
U

 
041tm

 
l

1O
Uo
w

n
=

L
.0

4
 

O
9N

603N
4 

in 
. 

W
fl 

Q
' 

as0 
I
N

4
1
.

=
 

040.N
U

'W
 

0. 
W

 
UX

 
4d$a 

-
V

) 
4 

r 
0
U

lv
 

0o-t.43n 
= 

W
 

m
4
 

m
I4i~

E
4104 

'46 
m

43( 
.0

1-eJ4 
) 

U
 

a" 
m

W
 

0 
mu 

N
3

C
-40. 

to
p

 
d

N
H

A
 

044 
0E

 u
M

P
 

= 
U

 
m

 0
o
.4

. a 
.43M

a W
 a

O
L

on 
ua 

4 
60m

m
0

ra 
O

 
4 

a
 

0 
a 

IL
 

= 
v00 

C
Z

 
1
.4

0
6
m

3
4
a
, 

1
4
 

a4J~ 
a 

-
.4

f~zJ 
u 

N
W

 
4

L
n0 

>.a 
0
 

) 
d10 

23 
to

40 
t O

 1443.. 
0

m
00a0a 

4030a(1 
.4

 
O

w
4
-

4 
lN

 
10 54o 

W
Z

4 
Z

. (nlfA
M

 
1
.~
0141,inO

N
 

d
f k 

Z
4-

m
0-H0 

R
3 

=Z
 

= 
m

 
P4 

c.: 
W
 

*4 
H

3a4l 
w

w
. 

G
 

of
43

M
00W

 
4
m
 

-30nv04 
004

W
4J.31 

0
U

 
4
 ' 

W
 
x
 

4
00 

U
lIj 

3 
O

f0
N

~
"
W

u
0

 
(4

 M
H

~ 
' 

V
.' 

.3--4
3
&

6
 

N
 

!3 
M

 
.

C
0 

O
N

 
4 

0 
U

4" 
.. 

4 
4 

3
0('3-

Z
C

4
l 

9z0 
2 

f4
4

4
0

 
a
 

.0 
M

0
 a. 

C
A

 -I 
4 

0.s4W
 

W
 

4 
u 

m
 
0

O
U

0
64003 

# as (j 
(D

 


(W
I4015 

U
 

4
 

04 
.1 

3.4'.O
r. a

 
W

 
A

'4
 m

 
'aU

42' 
a 4;

U-
4 

C
 

*
N

4
H

 
30404 

8-.. .9
1-f 

*q
 

0. 
4
 

04(l4
H(A

3400 
4 

m
IU

6 
m

 
0.' ew

~c. 4
(m

 
~ 

'4''4 
u

*34 W
 

4
4
e
3
9
4
 c 

0-
a 

3
 

In
 

6004 
0000 

O
 

6 
0

0-
)'0,N

 
0 

.4 
W

 H
 

N
 

.40 
x

3
4

;a
 

~
 

U
. 

4
E

4
 

X
)4

C
U

0~/ 
0 m

 
=

4.4'Z 
'4

 
0 

:m
 U

44 
. 

a4 
I*D

.-m
-M

)44.i~~N
. 

-4 
4=

m
 

-W
 

a(1.a3 
= 

to~ 
4 

3JO



U
l 

~
f04 

0.' 
=

 
.4'a00 

H
4 a4/0 

w
. 

'0 
)4

 
0 

H
 

0000 
01 

x 
0


A
-in4

M
 

C
f.044
.M

 
o

W
0' 

a 
rx3

..-
a
 Z

 >4 
a 

N
.. 

0
 

4 
=4 

6 
4

U
-o 

M
 

W
)m

4 
a"at

4-dO
=

0 
j 

.a 
-W

 W
 

0404.4
O

7
 

Z
at 

P4. 
.4 

64 
4 

03 4
0
6
 

W
 

0 
W

 
" 

o 
.4 

:0 
3e17 

-
.

= 
0 Q

4
0
((J

)s
4. 

4ow
( 

3 
4 

w
g
 

-z404H
4 

..
m

0-0 :w
 

3
.A

4
N

3
u
 

E
. 

.
W

Iw
~

W
 

0 .4 
.4 

m
.H

.e 
m

 
-

6'L
0~u,44 

I 
40 

W
 0"x 

-4 3. 
W

-4
=

 
I.4'-z 

0 
. 

: 
40 

-. 
x0 

d 
9

W
/ 

N
.JN

4 
%

Q
 

'-40 = 
x) 

=0V
 

1 
0

3
4-q H

 
O

L
JO

O
E

 6 
44 

x 
4 

a 
-

c
1

 
W
 

H
2 -

0. 
4
P

4
.C

4
k

-
0..1 

H
 

420.3.3." 
W

.4. 
0

4
C

6 i4 ~ 
-C

 .4.-t4 
jJ

W
10 0-

003'41031 
.4 

40U
%

 
0
0
,-

0 
4n-63 "W

.300'40 
4.4

:' 
al=0 

C
. U

0 
N

(4
0
4
4
in

 
a 

z
0
c
 

au0u 
m

 
04M

U
 

a
P

 
as '?43i

eg 
4E4

0 
0~ N

 
0
0
3
 

F 
H

'4~ 
a 

U
03.4
4

4
0.4 

0
:4

 
u 

0 Q
-

-
H

'40 * 
(n-01

4
1

).U
 

-4 0g.4=a 
4
3
0

.
 
O

u
c
o
 


=O
 

= 
W

N
' 

I0U
o0n 

O
O

>
-'.4 

3U
4* 

0.4s4) 0 
0 

N
44

A
 C

M
C

-4 . 
41G

0 
zl 

D
4
H

.Iu
.4

 0 
m

 cu 
0

,J
.m

H
(4

 
00 

W
 

u 
A

, 
4. 

Q
043 

'm
 

C
 

4 0x40 
C

.4 
. 

L
 

) 
Q

 
M

4e. H
.J

 
3
4
.4

4
 

. 
.4

1
4
1
 

)4 
0
0
 

ae004130W~26.
A

:0=
 

0 
4 F04 

-,W
 0W

140a 
O

U
C

J
 

0 
H

 
ml 

' 
W
 

'40 
O

~
-

3. 
W

 
W

 
.40. 

W
4 

20
L

(3 
6.64og 

v
4
 

a'4w
'4' 

a'4' 
o 

M
4 

cO
flU0.41 

oa 
4
 w

p
m

3'P
,. 

a 
r4. 

U
)x30 

U
C

 

(40.40 
(4

0
.4


 
O

O
H

 

0
0
3
4
a
0

 
a04 

0
m

 
1

U
04-0c 

4
 

4as 

U
00 

o
O

O
 

a 
) 

0
0
0
9
 

3 
a
D

 

Q
0 

1 
.4

W
 a 

4 
W

0 
00 M

z 
0-C

vpi" 
0 

0 
. 

0 
t
 

X
 
"
 

0
p 

pm
lj 

004040 
4 

-4 0,40
W

 
0 .4 

8 
d 

-V
 

4 W
6 

http:own=L.04


Appendix II
 

Proposed Activity of U.S. National Park Service inBelize
 

Fiscal Year 1981
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C~aumtr',: 3EL :7 
-uo~eci Are " :nvi -:n men t aI :.1ter-3ro.cition Plainnig 

.1'ec: -: nterreti ve Lan-;IalI"oon :ay e IatrjT "3nu,,en:
 

-;" .art i I taroret v i 'dlan.4e 1 

-Provide tn-service training.
 

-id ork at lionument Z weeks)
 
In City 

)ions, Irift of ta: for lisplays and publ ications. 

-Wrlta i.o 501 1 e (I weeK) which should include egxjlbi. 

F~nanc1ng:
 

7otaCost: Undeteritined. Govt. ae 3.1ize and 3.lze Audubon to orovide 
camping equipment, local transoortatlon and food at 4.onument 

IPS Cal:: Planner salary (3 weeks) 
4PS'7"9onsitility: Interretitve Planner 
Autnorizv: naangqered Soecles kc:
 
7tler -jrani:itons rnvolvq: G]overnment.of 3e11ze, 3elize Auauoon Society,
 

AooraxI-.ad: Oates and Ourition: FilI 1981 (3 wteks)
 
'P r5trannPi ,nvoeo r eouested: nterirsti'e Planntng wi't. nartne park
 

expr ence. 
Comments: Coorlinated with CATtE. Team to Include oarticioants from Forestry 

7Wgar-,-ent, Fisnarles Admnistration, Tourism 3oard, Auduoon Society. 
4anagement ;Ian to be prepared by 31 1ze In coll4ooration wltn AT1E in 
March 1381.
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Belizean List of Mammals 

"1";IxoC mmo i n i.A ic|l'-rl 

MARSUPIALIA - Marsupials 
Didelphidae - Opossums 
Didelpbis marsupialis caucae Allen Opossum 
Didelphir virginiana yucatmnetsir Allen Opossum

fle.....W ac2himoi b o~ p~idf(J.KA "llidu )................. Fouir-eyed oposu m ....................................... 

ltritos.a a/sonfi ,icaragtae Thomas Alston's oposstim,
 
At,,rmosa robijoni rataytica Goldman South American mouse-opos

sum
 
Afarmora mexicams Pnan'rnrit Osgood Mexican mouse-opossum
 
Caluromnyj derbianur fervidu, (Thomas) Wooly opossum
 

INSECTIVORA - Insectivores
 
Soricidae - Shrews
 
Cr.ptotir parva tropica/is (Merriam) Guatemalan least shrew
 
Crytoti nigresceus majnis (Merriam) Yucatan small-eared shrew
 

CHIROPTERA - Bats
 
Emballonuridae - Sac.winged Bats
 
Rhynchonycteris nao (Wied.Neuwied) Brazilian long-posed bar 
Sacc,'oteryx bilineata f Temminck) Greater white-lined bat 
Peropteri.x macroi.; macrotis (Wagner) Lesser dolike bar 
Cetr'onyveris ,miximilloi r tdi, Thomas To s at 
Bslamiop:evyx Thomas Thomas" s.c.winged hit 
Mormoopidae - Leaf chinn d Bats Parnell's mustache bat 
Pteronotus parnellii mcsoamericanui J. D. Smith 
Pteronottur davyi Gray Davy's naked-backed bar 
Phyllostomidae - American Leaf-nose6 Bats 
Tntati,i minittt Goodwin Pl'ygmy rummd.cir'd bar 
Tontit syl'ichl, t.ryl'icl.a (D'Orbigny) D'Orbigny's round- rred bat 
Trachops cirrhoms coffini Goldman Fringe.lipped bar 
Gloarsophaga soricinm leachii (Gray) Pallas' long-tongued bar 
Cirollia brevicatida (Schinz) Short-railed bar 
Caro/lia perspicillata (Linnaeus) Seba's shorr-railed bar 
Sturnira liN=am p.rvideri Goldman Yellow-shnoldcred bat 
Uroderma bilobatm molarif (W. B. Davis) Tent-making bar 
Vampyresra pusilla tyone Thomas Yellow-eared bar 
Artibeus jamaicimsis yucaranic:;s J. A. Allen Jamaican fruit-caring bar 
Artibeui lituratus palmarum J. A. Allen and Chapman Big fruit-eating bat 
Artibetu phaeotis phaeoti (Miller) Gervais' fruit-earing bat 
Artibear wationi Thomas Watson's fruit.earing bat' 
Desmodonridae - Vampire Bats
 
Deiniodur rotundus murinut Wagner Vampire bat
 
Thyropteridae - Disk-winged Bats
 
Thyroptera tr:color adbigula G. M. Allen Spix's disk-winged bar
 
Vespertilionidae - Vespertilionid Bars 
MAfotir keaisi pilnitibil/is LaVal Nlyoris 
Eptesicus fuinalir gautneri (Q. t Allen) Tropical brown bar 
Rhogeessa t.amida H. Allen Little yellow bat 
Molossidae - Free-railed Bats 
Tadarida.lar:icaudatayucatanica (Miller) Yucatan free-railed bar
 
'Molotsu a.er Geoifroy Red mastiff bar
 
Molojsm tinaloae J. A. Allen Allen's masriff bar
 
Mo/ossur ,nclonui .xircus Saussure Litle mastiff bat
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PRIMATES - Monkeys 
Cebidae - Howlers and Spider Monkeys 

Alouatta pigra Lawrence 
Ateles geonfro)i Hasselt a d Kuhl 

EDENTATA - Anteaters and Armadillos 
Myrmetophagidae - Anteaters 
Myrmecophaga tridactyla centralis Lyon 
Tamandua tetradacty'la Fnexicana (Saussure) 
Cyclopes didactyluy mexicanuf Hollisrer 
Dasvpodidae - Armadillos 
D.asypus novemcinctur mexicanus Peters 

LAGOMORPHA - Rabbits 
Leporidae - Rabbits 
Sylvilaqur fInridanur (Blachman) 

(observed by Dora Weyer, AUIE) 
Sylvilagur brasiliensi (Linnaeus) 

(observed by Dora Weyer, AUIE) 

RODENTIA - Rodents 
Sciuridae - Squirrels 
Sciufus yucatanenrit yucatanunsir J. A. Allen 

Sciuru vaviegatoides Ogilby 
Sciurur dippei vivax Nelson 
Gluwcomyv volant (Li -us) 

Geomyidac - Pocket Gophers 

Orthoq,n,,'r birlw/ur ,j-'nif Iirr1Nut 
Orthogcomyfris piduf ,'ucatancinsis Nelson and Goldman) 
Heteromyidae - I-eterornyids 

[H'iernni,-r elcsttarcfttttf Gray 
(Cri tlidaie - Ncw W,,rid 101t. .,1l1Mitt 
Oryzomys palusri pinscola A. Murie 
Oryzomys mclanotis Thomas 
Orvzo7,,'s ,dfaroi ilfarni (J. A. Allen) 
Oryzomi-i' fuhd'Cscens 1.,'t.nris Goldman 

(collected by lohn C. Brier in 197;) 
TvIo itudictuduf ( Peters)'tty tudicaudts 
Ototvlopmy phyllotis phvllotts Merriam 
Nv'ctonvy sunichraitidecolorus (True) 
Oton'ctonivs haiti Anthony 
Reitbrodonti 'sqracili, gracilisJ.A. Allen and Chapman 
Sigmodon ins pidus furvus Bangs 
Sigmodon hispfdus faturatus V. Bailey 
Nfuridae - Old World Rats and Mice 
Ratts rattus (Linnaeus) 
Rattuj' norvegicus (Berkenhout) 

(observed by Dora Weyer, AUITE) 
fur,ul rc,'/t/1 l.innactis 

Erethizoncidac - New World Porcupines 
Coendou mexicanu yucataniae Thomas 
Dasyproctidace - Agouris and Pacas 
Agouti paca nehioni Goldman 
Dasyprocia punctata richmnondi Goldman 
Dasi'pwocta punctata yucatanica Goldman 

Black howler monkey 
Geoffroy's spider monkey 

Giant anteater 
Tamandua
 
Two-toed anteater 

Nine-banded armadillo 

Eastern cottontail 

Forest rabbit 

Yucatan squirrel 
Variegated squirrel 
Deppe's squirrel 
Southern flying squirrel 
Belize) 

lispid [xxkc gopher
 
Hispid pocket gopher
 

i)csni;rt's's lntlllsespiny iu'kcr 

Coies' rice rat 
Back-earcd rice rat 
Alfaro's rice rat 
Pygmy rice rat 

Peters' climbing rat 
Big-eared climbing rat 
Sumichrast's vesper rat 
Yucatan vesper rat 
Slender harvest mouse 
Hispid cotton rat 
Hispid cotton rat 

Black rat 
Norway rat 

House mouse 

Mexican porcupine 

Paca 
Agouti 
Aguuti 
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CARNIVORA - Carnivores 
Catidae -- Ffes 

Urbcioa cierer.:r'enteur/ratercu/lu1EllioProcyonidie - Raccoons and Allies Gray fox 
Barfurt,'.tiu
jltc:,c)nr,gtsj camPe'(cenCif(Nelson and Goldman) Cacomistlc 
Baa:!,ijcuf u'michrart :riahilir (Peters) CacomistleProcyon lotor.uuieldii Nelson and Goldman Raccoon
 
Nana i.trua i.rica (Linnaeus) Coati
 
Naitia naruia Vucataiic.a J.A. Allen Coari

Polor flcu r Ciriqu/icn,1 J. A. Allen Kinkajou 
Mustelidail- - Musrelids
 
,furtela /renata perda (,Merriam) 
 Long-railed weaselEira ,,rbra iet x (Thomas) Tayra

Galictir ,d1a/aundi cauaiter Nelson Grison 

(observed by Dora Weyer, AUIE)

SpiloqIt,putariur yucatanensfi Burr 
 Southern sported skunk
Conepattuf rnijtriatult )cati'anitcut Goldman Scripd iog-noscd skunkLontra /otnic,,udir annecteni (Major) Southern river otter 
Felidae -- C'rs
 
Fe/f -,,ica toldman, Nlearns 
 Jaguar

Jolr :otcolor na)enur Nelson and Goldman Mountain lionFe/jr pardailr pardaiir Linnaeus Ocelot
Felis uiedii 'fcataw.ca Nelson and Goldman Margay
Feii yagouaround fotrata Mearns Jaguarundi
 

SIRLNIA - M:..lnces
 
Trichechidae - Manatees
 
Trichechur namtzuf nzmnazti Linnaeus 
 Maniee
 

PFRISSODACTY1 ,\ Prri %lacyk
 
Tapiridae -- "l'lpi
Tapiru; b;iraii Giil) Baird's tapir 

ARTIODACTYLA - Arriodacryls 
Tavassuidae - Pecclaries 
Dicor/les tracu /roni (Goldman) Collared peccary
Dicotvier talac:u yCtanenrjf (Merriam) Collared peccary
T,IrI,mu Pecari ric,z 'Merriam Whire-lipped peccaryCervidac -- C>rv.id 

Odocoiieut virgmari.ur truei (Merriam) Whitetailed deer 
Mazaina americana cerasina Hollister Red brocket 
Afazama amneric='a temama (Kerr) Red brocket 

Source: 
 Kirkpatrick and Cartwright. 1975.
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