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This thesis research consists of an investigation of the human

influences on wildlife in Belize. The study was accomplished by the

collection and analysis of data with respect to land use, habitat

characterisitcs, and wildlife status in Belize. Requirements and

status of many species are tabulated in order to give a base upon

which to evaluate the wildlife situation as it exists in Belize. Human

use of wildlife is discussed. Species accounts and distribution maps

are included. Studies were made of the present-day land use patterns

and trends in order to evaluate needs in habitat management.

It is suggested that since the Mayan period the wildlife of Belize

was not influenced greatly by man until the present century, and then

largely during the past one to three decades for most species. For

a number of species this influence has been expressed in a decrease in



numbers especially for curassows, pacas, jaguars, white-lipped

peccaries, and crocodiles. Other species have increased or are

expected to increase in numbers and to extend their range; a prime

example is the cattle egret. A number of animals, including the white-

tailed deer, should have increased in numbers with habitat change

through land clearing but have not, probably due to over-hunting or

possibly other factors.

The study shows that certain wildlife species have changed in

status and location, as a result of habitat modification. More game

species were reported to be present in parts of the southern and

western regions of the country, as expected, since these areas are

more forested and less settled. The least amount of game was reported

present in highly settled areas and locations where there has been

considerable habitat modification. Thus, the greatest pressures on

wildlife resources were noted in areas where intensified land use

resulted in habitat destruction and increased hunting due to an influx

of people into the area. In addition natural factors such as diseases

and hurricanes are noted to have affected the status of certain wildlife

species.

At the present Belize is fortunate in that large scale agricultural

development is only beginning and hence it is not too late to implement

a sound wildlife management program. However, the need is imme-

diate in view of the fact that large areas of land will presumably be



developed in the near future, and this coupled with the projected

population increase, will result in considerable habitat modification

and influences on wildlife resources. It is suggested that the wildlife

survived during the Mayan period of large population because they had

forest refuges in which to retreat. If forest strips along streams and

the present and planned "reserves" of forest in Belize remain as areas

of protected habitat, and land management in which forest patches and

strips alternating with clearings is practiced, the wildlife will have

interconnected "islands" of appropriate habitat which if coupled with

adequate wildlife management procedures should insure the survival of

the faunal heritage of Belize.
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A BIOGEOGRAPHICAL ANALYSIS OF SOME RELATIONSHIPS
BETWEEN MAN, LAND, AND WILDLIFE IN

BELIZE (BRITISH HONDURAS)

L INTRODUCTION

This study is an outgrowth of my long-term interest in Middle

America and especially man's influence on its natural systems. It

was conjectured that habitat modification through the agency of man

has had a marked influence upon wildlife status and distribution in

Middle America. It was further conjectured that direct use of wildlife

through hunting has had a significant influence upon certain species.

Statement of Problem and Purpose

The thesis is an investigation into changes in status of certain

wildlife species in Belize and an effort to correlate these changes with

hunting pressure and habitat changes, especially those resulting from

influences of man. The analysis is confined to Belize (British

Honduras) with supporting data drawn from similar areas of other

parts of Middle America, The problem was approached through

analysis of land use past and present; field study of selected habitat

types; observations and interviews pertaining to biota and land use;

and consideration of the natural requirements of the selected wildlife.
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Very little pertinent natural history data were available for

Belize because there has been little significant work of this type

accomplished. Consequently it was necessary to compile basic natural

history information from studies done in similar areas and through

original research. This background material pertaining to selected

species is drawn together in the individual animal accounts and is

condensed into charts. The material,as presented, correlated and

analyzed, can be useful in determining which problems need further

study, and can be used in making interim decisions until these addi-

tional detailed studies (some of which may take several years) can be

made. Matters dealing with wildlife and their habitats are dynamic

interrelations that must continually be under surveillance if there is to

be appropriate management, and with the added factor of increased

human intervention this need is intensified.

When the field work was conducted the Colony was referred to as

British Honduras; however, on June 1, 1973, the name was officially

changed to Belize. It must be kept in mind that there is a Belize City

and a Belize District, and these will be identified as such, Belize in

the past has referred to the British Settlement in the Bay of Honduras,

as well as to Belize City, and Belize District, Unless one realizes

this and the context in which the reference is made, confusion may

result.
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Location Maps

Place names used in this thesis are shown on two maps. Map 1

(Figure 1) shows landscape features; it includes rivers, mountains,

roads, and a few archaeological sites. Map 2 (Figure 2) includes

present-day towns and settlements, as well as a few other sites. In

a few cases the names as shown here do not appear on published maps

and are those related to me by local residents; these names were

used as a reference convenience. With this in mind it should be

noted that the maps are basically intended for use with this thesis.

To use the map, locate the desired location name in one of the two

lists, note the number following it and refer to the appropriate map.

In general, the numbering arrangement on the maps gives north

precedence over south and east over west,

Field Research

The field portion of the study was accomplished during late

August and September 1972, and January, February, March 1973.

Various modes of travel were used in order to get to sites to collect

data, including airplane, boat, dug-out canoe, land-rover, bus,

horseback, and walking. Data collection methods included observa-

tions, interviews, photographing, physical measurements, and docu-

ments research.



Figure 1. Belize Map 1.
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Figure 2. Belize Map 2.
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Previous Back ?round

The field research extended to other areas outside Belize. This

additional field study in Middle America proved to be beneficial to the

development of basic concepts and the putting of the Belize research

focus into perspective. The background field research consisted of

three time periods: July 1967, August 1969, and July to August 1972,

The July 1967 period was spent mainly in southern Mexico with

travel throughout the Yucatan Peninsula and up the Rio Hondo to a

point south of Douglas, British Honduras. This period was spent

studying the landscape, especially the biota and traces of settlement in

the Ancient Mayan period. The August 1969 period also included

observations in southern Mexico especially Chiapas and Tabasco, and

small aircraft flight along the Usumacinta River region of Chiapas,

Mexico, and Peten, Guatemala, studying biota, landscape features, and

Mayan ruins, The summer of 1972 was spent in Costa Rica where

many of the ideas and techniques for the present research project were

developed.

Reconnaissance

A reconnaissance of British Honduras was made in late August

and September of 1972. During this period visits were made to all of

the Districts of the country for field observations and interviews. A



trip was made to one of the offshore cays (Cay Caulker) near the

barrier reef and another to Peten, Guatemala, as far as Flores and

the Tikal archaeological site.

Concentrated Field Study

The field data collection was completed during the months of

January, February, and March of 1973. The bulk of the time was

spent in the central part of Belize, mainly Orange Walk, Belize, and

Cayo Districts, and with a lesser amount in the Toledo District.

During this period a trip was made from Orange Walk Town up the

New River to Hill Bank and about two weeks were spent studying in

this area and traveling from Hill Bank to near the Guatemalan border,

a forested region devoted mainly to mahogany and cedar logging.

Accommodations, land-rover, boat, and air travel were provided by

the Belize Estate and Produce Company, and Mr. G. Heggs, the

forest operations director, was very helpful. During the 1972-1973

period about three weeks were spent at Ghost Camp, Cayo District,

a forested area being developed into agricultural land. The L. Lish

family was very helpful in providing accommodations, transportation,

useful information and contacts. Various degrees of assistance were

afforded by Mr. Henry Flowers (Chief Forest Officer) and Mr. Lucillo

Sosa (Conservation Officer) during this time period.
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Field Research Techniques

Most of the time in Belize was spent in field data collection,

utilizing foot, boat, and road travel to various sites and villages.

The bulk of the information was gained in field observations and dis-

cussions with hunters, milperos, and various villagers. An expansion

upon the field methods used will be made, when considered necessary,

at appropriate points in this thesis. Interviews were carried on

throughout the country with knowledgeable persons including:

1) hunters; 2) other local people (chicleros, milperos, foresters,

villagers, etc. ); 3) people in a specialty (i. e. game meat business,

skin business, forest officers, agriculturalists). Observations were

made with focus on: 1) field observations in respect to habitat and

wildlife (and signs of their presence); 2) land use observations;

3) observations in markets (as to wildlife products, game meat

mostly); 4) observations on the countryside in general, what animals

are kept in captivity, which ones are pets, etc. Physical data

collection was accomplished through: 1) photographs; 2) temperature

and percent relative humidity recordings; 3) soil samples for analysis;

4) habitat descriptions. No plant or animal specimens were collected;

however, field identifications were made based upon prior training

and experience, known distributions, and comparison with information

provided by knowledgeable individuals. This is considered to be
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adequate since most of the animals (mainly mammals and birds) and

plants considered were of types easily recognized.

Oral History

A sizable portion of the data dealing with animal status and

habitat changes is based upon past and recent observations as

reported to me in interviews. Insofar as possible information from

interviews was confirmed by comparisons with my observations and/or

by published records and data for Belize or other areas with similar

species and habitats. Accounts presented by natives who make hunting

an important part of their life's activity are considered to be reason-

ably reliable sources of information when compiled by a trained

scientific worker. These data are useful to give a relative measure

of change, especially when compared with the reports of a number of

separate accounts given by different individuals in an area.

Documents Research

Numerous documents were examined in Belize as well as those

available in various libraries in the United States and Canada; much

was accomplished in the Oregon State University Library collections

as well as those available through inter-library loan. This research

involved: 1) notes from official documents in respect to various

aspects of the study; 2) study of maps and aerial photographs, mainly
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in respect to land use changes, vegetation, and physiographic features;

3) comparison of field information collected with published accounts of

the wildlife for various areas.

Review of Relevant Literature

Numerous books and articles ranging from the popular to

scientific level have been written about British Honduras (Belize).

Only a few authors, however, have specifically addressed themselves

to the biota of the country and virtually none to wildlife problems in

respect to human influences. The important publications related to

the theme of this thesis are noted in the following paragraphs and

others are included in the bibliography.

The most significant publication in respect to land use is "Land

in British Honduras" which is based upon a land use survey by A. C. S.

Wright et al. (1959). This is a comprehensive report in respect to

soils, land use and potential land use, as well as information on

vegetation, climate, geology, and some comments pertaining to wild-

life. In respect to past land use, a number of archaeologists have

excavated sites in the region, but the most significant in respect to

this topic was conducted in the Belize River region by G. R. Willey

et al. ("Prehistoric Maya Settlements in the Belize Valley, " 1965).

The reason for its importance is that house mounds were excavated

(rather than monumental structures) and hence more significant
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comments could be made in respect to man's past influences on the

area. Useful information in respect to Mayan land use is also pre-

sented by E. J. Thompson (1930), C. L. Lundell (1933), and U. M.

Cowgill (1962).

A number of studies of vegetation in Belize have been made,

including those by P. C. Stand ley and S. J. Record (1936), Ho H.

Bartlett (1936), and C. L. Lundell (1937, 1940). The reports of

Lundell are significant in that they note man's past influences on

vegetation.

Several collectors and taxonomists have worked and published

on zoological themes. Probably the best known account is that of

I. T. Sanderson ("Living Treasure, " 1941), which in a readable manner

gives description of the biota and landscape especially of the coastal

plain, but the validity of some of his statements has been questioned.

The taxonomic work on his collections is reported in P. Hershkovitz

(1951) for the mammals and K. P. Schmidt (1941) for the amphibians

and reptiles. A significant early reference for the entire region is

"Biologia Centrali-Americana" published in several volumes with the

mammals being covered by E. R. Alston (1879-1882), the birds by

0. Salvin and F. D. Godman. (1879-1904), and the herpetofauna by

A. C. L. Gunther (1885-1902). An important publication in respect to

birds is that of S. M. Russell ("A Distributional Study of the Birds of

British Honduras, " 1964), and in "Avifauna in British Honduras"
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(1970) he makes observations with respect to human and natural

influences. 0. L. Austin (1929) gives a discussion of birds of the Cayo

area. Studies of reptiles and amphibians have been made by K. P.

Schmidt (1924, 1941), W. T. Neill and R. Allen (1959), and W. T. Neill

(1965). Comments on human influences are contained in the Neill and

Allen report (1959). Mammals were studied by A. Murie (1935) and

P. Hershkovitz (1951). A significant study for a nearby region is "A

Fish and Wildlife Survey of Guatemala" by G. B. Saunders, A. D.

Holloway, and C. O. Handley, Jr. (1950) -

Two publications of significance in respect to human influences

on wildlife are "Wildlife of Mexico: The Game Birds and Mammals"

(A. S. Leopold 1959) which presents both valuable zoological material

and discussions of biogeography and land use, and "Human Influences

on the Zoogeography of Panama" (C. F. Bennett 1968), which is a

discussion of land use and its influences on the distribution and status

of wildlife in Panama. Bennett also made an ethnozoological study

(published in 1962) which presented material of interest in respect to

native use of animals in a portion of Panama. In a similar vein is an

article by L. C. Ingles (1956) dealing mainly with Mayan use of wild

animals in southern Mexico, but also considering Belize; E. J. Thompson

(1930) also made comments on Mayan use of wildlife in British

Honduras.
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Plan of Thesis

The basic plan is to first present a summary of the physical and

biological factors of the country and then to analyze man's use of the

land, past and present, as it influences the distribution and status of

wildlife. Following this the thesis considers the wildlife resources

and their relationship to habitats, habitat modifications, and human

uses of these resources. From this an assessment of some elements

relevant to the management of wildlife resources is made, with com-

mentary pertaining to factors and problems presented by this study.

This thesis deals with man-land-wildlife relationships in Belize.

Thus the topics of consideration are: man-land relationships; wildlife-

land relationships; man-wildlife relationships; as well as the total com-

plex of man-land-wildlife relationships. The important theme is the

effect of land use on wildlife, and therefore both land use and wildlife

must be studied separately as well as together.

The research was concerned with wild animals in general but

mostly species of economic or esthetic significance. Economic

species include game meat species as well as pests and helpful

animals from man's point of view. The focus is mainly on vertebrates

of economic significance, mostly mammals, birds, and some reptiles.

The effects upon wildlife by the agency of man result from human

settlement patterns, human population densities, land use practices,
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and hunting pressure. These factors therefore are discussed at some

length in this thesis. Other factors of a more natural cause affecting

wildlife, such as hurricanes and diseases, are noted and discussed

only to the extent considered necessary to interpret changes in wildlife

status.
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II. HABITAT AND WILDLIFE: NATURAL
FACTORS AND HUMAN INFLUENCES

This chapter deals basically with the wildlife habitats and some

results of human influences on them. A number of natural factors

are important in determination of the limits, tolerances and adapta-

bility to change for selected wildlife species. Some animals cannot

tolerate change of any type, for it appears they must have "virgin"

or pristine conditions. Other animals can tolerate various degrees of

change and some even thrive under it, and may increase to the point of

becoming pests.

The material in this chapter is basic background for analysis of

the present wildlife situation presented in Chapter III, which is con-

cerned with selected wildlife species and their natural requirements,

how man has been or is concerned with these animals and his influences

on them. This chapter begins with an introduction to the natural setting

in Belize followed by a discussion of significant factors of habitat

quality and an analysis of selected sites. The next major portion of

the chapter discusses the agency of man in influencing habitat and wild-

life in Belize as background for interpreting present faunal patterns,

Characteristics of the Natural Environment

Belize is located in the southeastern portion of the Yucatan
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Peninsula, bordered on the north by Mexico, on the east by the

Caribbean Sea and on the west and south by Guatemala. It comprises

8, 866 square miles and extends 174 miles from north to south and

66 miles from east to west (Belize City to the

Phys iography

frontier).

The Belize River roughly separates the country into two regions.

North of the Belize River the land is a fairly level plain with a gentle

downslope toward the east. Few points in the western area exceed

400 feet above sea level. The southern portion of the country has a

coastal plain with an average width of 10 to 15 miles, and inland

there is the dominating mountain mass of the southern area referred

to as the Maya Mountains, much of which has been uplifted some

3, 000 feet and has rocks dating back to the Paleozoic (Dixon ca, 1956).

The highest point in this area is Victoria Peak in the Cockscomb Range

having an elevation of 3, 676 feet. Whereas a portion of the Maya

Mountains has probably been above sea level since late Jurassic time,

a portion of the northern and coastal area apparently was inundated

until the Pleistocene. The northern portion of the country consists

largely of limestone and marls. The southern area is covered mainly

with limestone except for the Maya Mountains which consist of various

sedimentary, igneous, and metamorphic rocks (Ower 1927; Dixon,

ca, 1 956; Wright et al. 1959; Vinson and Brineman 1963),
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Most of the drainage of the country is into the Caribbean Sea, the

principal rivers being the Rio Hondo and New River in the north,

Belize River and Sibun River in the central area, and North Stann

Creek, Monkey River, Deep River, Moho River, Rio Grande and Rio

Sarstoon in the south. The coastal zone includes a number of offshore

cays and a barrier reef.

Climate

Meteorological data are not consistently recorded throughout the

country and there are gaps in the records of even some of the most

regularly attended stations. Nevertheless, useful observations can be

made concerning spatial differences based_ upon information compiled

by the Agriculture Department and data in the report "Land in British

Honduras" (Wright et al. 1959). Data for the period 1963-1971 are

given in Table 1 showing the mean monthly precipitation at six

stations. Spatial comparison of average annual precipitation with

respect to location and elevation can be made by reference to Figure 3.

The climates of Belize differ depending upon the location. The

mean annual temperature for Belize City is about 79°F, with recorded

lows of 50°F and highs of around 95°F, and the mean annual relative

humidity is around 80%. The temperature range in the west (Cayo) is

greater with the recorded low being 46°F, the highs around 100°F,

and the average relative humidity is 85% although as low as 75% in the



Table 1. Mean Monthly Precipitation Data for Six Stations, 1963-1971. Based on data compiled by the Agricultural Department at Central Farm.

Station Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
Total
9 yr.

avg.

1 2.64 1.56 0.61 1.72 4.75 7.90 7.56 6.681 9.93 5.53 4.13 3.74 56.75

2 2. 78 1.01 2.04 1. 65 3. 06 9.04 9. 15 6. 96 9. 20 5.53 4. 78 3. 75 58. 95

3 3.69 1. 41 2. 39 0. 88 2.50 9.30 8. 42 7. 22 6. 72 4.76 6. 74 3. 92 57. 95

4 4. 29 2. 13 3.00 1. 26 2.89 9. 70 8. 88 7.53 10. 16 8. 06 7. 60 5. 73 71. 23

S 5.53 3. 15 3.08 1.80 5.57 11.69 12. 24 12. 16 12. 28 7.89 10. 49 6. 642 92.52

6 6. 98 3. 02 3. 89 1. 69 5. 10 22.50 30. 61 24.43 19. 93 10. 69 7. 85 6. 37 143. 06

Location of Meteorological Stations for the above data: 1. Corozal Agricultural Station (Corozal District);
2. Hill Bank/Gallon Jug (Orange Walk District)8; 2a. Gallon Jug; 2b. Hill Bank; 3. Central Farm (Cayo
District); 4. Belize International Airport/Stanley Field (Belize District); 5. Pomona (Stann Creek
District); 6. Toledo-Punta Gorda Agriculture Station (Toledo District). Elevations for the stations
not given.

lAugust
1970 estimated for Corozal.

2December 1971 estimated for Pomona.

3 The station began at Hill Bank in 1966, previously at Gallon Jug.



Rainfall (inches) Elevation (feet)

Below 60
60-90
90-120

120-150

150-180

Over 180
0 20
1 t

Miles

Below 500

500-1000
1000-2000

2000-3000

Over 3000

Figure 3. Generalized Rainfall and Elevation Maps. Based on British Honduras (Belize) Government Sources.

Miles



22

extreme west. The mean annual temperature for the uplands is

around 72°F with some nights dropping below 40°F, In the southeast

the mean annual temperature is around 80°F and the mean relative

humidity is as high as 88%. In Belize City the coolest period is from

November to January (average 75°F) and the warmest period is May

to September (average 81°F).

Average annual rainfall ranges from 50 inches in the north to

around 200 inches in the south. There is a "dry" season throughout

the country, but it varies in length from 3 to 4 months in the north to

only about one month in the south. The onset of this season varies

greatly from year to year. Total annual and monthly rainfall is also

variable from year to year, for example, Punta Gorda may receive

12 inches for September in one year and 36 inches in another, Rain-

fall in the country of Belize is often intense with 5 inches commonly

occurring in a 24-hour period. There is considerable variability in

the number of rainy days from place to place. The "average" year in

Cayo has 125 rainy days; in Belize City 171; in Stann Creek 183; and

in Punta Gorda over 200 days.

From October to February dense morning fogs are common along

the middle and upper reaches of the Belize River, but by 9 a, m, these

fogs are usually dissipated. Fogs along the Maya Mountains in the

lower foothills extend at times over the coastal plain for a short

period during the early morning.
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During the rainy season tropical storms originating in the

Caribbean bring heavy rain and high winds from the southeast.

Tropical cyclones form in the western Caribbean from May through

July and in October, resulting in unsettle& weather for 1 to 3 days but

seldom are violent since they are in the formative stage when in the

Belize area. Hurricanes passing from the Atlantic Ocean are disas-

trous in Belize and usually occur during August to October. Both the

violent winds and high seas are destructive with waves inundating the

coast and cays. The hurricane tracks are commonly narrow but may

cause devastation as far as 40 miles into Guatemala.

Influence of Hurricanes. Hurricanes have a marked influence on wild-

life habitats, changing the vegetation structure and altering other

landscape features. Stoddart (1963) studied the effects of hurricane

Hattie ( 31 October 1961), and upon examination of past records as

well as study of the cays stated that British Honduras can ". . rea-

sonably expect at least one hurricane a decade, probably more, and

more violent catastrophic storms at least once every thirty years,

perhaps more often. These storms are most likely to occur in

September or October" (p. 130). The path of hurricane Hattie was

roughly between Belize City and Stann Creek Town, with the center

passing near Mullins River. It passed through the Maya Mountains

to Guatemala doing much damage to the forests. Belize City was

devastated by winds of 140-200 or more miles per hour. Fifteen-foot
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waves reportedly were experienced along the coast. Torrential rains

occurred causing some rivers to rise over 40 feet in some places. In

the 1961 Forestry Report it was noted that various degrees of damage

occurred with numerous trees being uprooted with as much as 90%

windthrow in a few places and others suffering considerable crown

damage. Hurricane Janet (27-28 September 1955) did considerable

damage to the small amount of forests present in the Corozal region

(British Honduras 1955). A large amount of damage was done to

Corozal Town and Chetumal, Mexico. Although other hurricanes have

occurred in Belize these are two of the more destructive storms during

the past two decades.

Zoogeographic Setting

The fauna of Middle America is diverse and contains both

Nearctic and Neotropical elements and relatively few endemics with

respect to mammals. This tropical portion of North America is well

known as a land bridge; however, not all of the biogeographic details

of this area have been worked out, nor has the terminology or

boundaries been completely standardized. As noted by Neill and Allen

(1961:37), "British Honduras occupies an important biogeographic

position. Lying at the base of the YucatS.n Peninsula, it harbors a

mixture of peninsular, Central American mainland, endemic, and

Antillean faunal elements.
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In respect to Neotropical mammalian fauna, Belize is in the

Middle American Province of the Brazilian Subregion (Hershkovitz

1958). It is more specifically in the Peten Biotic Province of Middle

America. The bulk of Belize would be in what has been referred to as

the Lower Tropical life zone with only a portion of the Maya Mountains

extending into the Upper Tropical life zone (Stuart 1964). The

northern lowlands are considered to be part of the Yucatan Region in

some schemes because of being drier and with lower relief than in

the south.

Vegetation

The vegetation of the Belize area is characteristic of the wet-dry

tropics. The flora of the area is predominantly Mexican and Central

American with a significant West Indian element; also a number of

South American species apparently having a discontinuous distribution

are present. There is a large number of endemic species, such as in

Sapotaceae and certain restricted species of other families, in the

Yucatan Peninsula, of which British Honduras (Belize) is a part, thus

this peninsular region has been considered a distinct floral area

(Stand ley and Record 1936)0

Stand ley and Record, in "Forests and Flora of British Honduras,"

list percentages of land area on the mainland by vegetation types

(Table 2). Much if not all of the "high rain forest" area of the colony
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Table 2. Vegetation Types by Percent Area.

Vegetation Type Percent of Land Area
mainland

Mangrove forest Z. 8
Wet savannas (brackish and fresh water) 2. 7
Pine forest and dry savannas 15, 4
High rain forest

Swamp forest 2. 3

Intermediate forest 17. 9

Advanced forest: mountain forest,
advanced high rain forest, secondary
rain forest (high forest) 51. 9

Existing or recently abandoned cultivation 7. 0

Adapted from Stand ley and Record (1936:18)

is believed to have been under cultivation at one time or another by the

Mayans. The "secondary forest" is presumed to have been "high

forest" at one time. Areas that are well advanced towards attaining

their apparent climax are termed "advanced forest. " "Intermediate

forest" refers to transition zones from one vegetation type to another.

Recent data for agricultural land use in the country indicate that

there has been little change in the percentage of land being used for

cultivation. However, forest is gradually being converted into crop

and pasture land, and a significant change in these percentages is to

be expected. More permanent types of cultivation are being estab-

lished which will decrease the areas of abandoned cultivation and other

forest areas.
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The habitats in Belize, of which vegetation is a significant

component, are variable in appearance, structure, and composition.

For the purposes of this study the physiognomic and structural charac-

teristics will be emphasized.

Vegetation Patterns. Certain patterns of vegetation are repeated in

various areas of Belize. Depending upon soil and drainage, there is

an alternation between Pine Savanna ("Pine Ridge") on sandy and

many times poorly drained areas, Cohune Palm dominated forests

("Cohune Ridge"), Broadleaf Forests ("High Ridge, " "Medium Ridge,

and "Low Ridge"; this size structure can be either due to topoedaphic

conditions or disturbance), and Mixed or Transition Forests ("Broken

Ridge"). The term "ridge" does not refer to a change in elevation but

rather is local parlance for a vegetation unit. Many of these succes-

sive changes are over small areas within larger vegetation units and

thus cannot be presented on the Belize map (Figure 4). Vegetation

associations and formations in Belize (British Honduras) are discussed

by several authors including Bartlett (1936), Stand ley and Record

(1936), Lundell (1940), and Wright et al. (1959)0

The above patterns and variations can be readily observed on the

landscape. Forested regions in the country are in general referred to

as "bush. " Hence there are terms such as "Low Bush, " "Medium

Bush, " and "High Bush"; the former many times refers to second

growth forest (in fact they all can at times) but the condition may be
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due to topoedaphic conditions, while "High Bush" many times implies

the "virgin" forest or forest with an open understory. Bush and

jungle are in many instances synonymous in that they imply a forest

that has thick undergrowth, but neither are limited to this and are just

as likely to refer to almost any tropical forest. The terms are not

standardized; furthermore, the various languages and patios within

the country add their own terms. The general distribution of broad

groupings of natural vegetation is shown in Figure 4.

Wright et aL (1959) conducted an extensive vegetation study

during their field work in Belize (British Honduras). They state

(p. 288);

One of the main difficulties confronting the ecologist
working with forests on limestone areas in Central America
is the strong likelihood that the vegetation was destroyed in
a piecemeal but fairly complete manner by the Ancient Mayan
civilization. Two of the present dominants, Ramon and
Sapote, were almost certainly encouraged by selective culling
because they were valuable food trees. The cohune palm
(Orbignya cohune L. ) may have been favoured in a like manner.
There has been a lapse of over 1,000 years since the Maya
were living here, and it is uncertain how far the present
formation differs from the original state.

Natives indicate that fruit from these same species are utilized by

wildlife, and thus past selective cutting presently has an influence on

the locations of certain wildlife species.

Vegetation Categories. The vegetation categories on the map (Figure

4) are based upon the predominant form, The thesis category distinc-

tions are partially based on physiognomy and partially on topoedaphic
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conditions which are reflected in a dominant vegetation type. Patches

of various vegetation types are found in each broad category, but not

extensively enough to map on the scale used here.

Other individuals would give different classifications for the

vegetation in Belize based upon other criteria; for example, certain

"environmental" factors (Holdridge 1967) and "climax" formations

(Beard 1944) are used in parts of tropical America. Although these

ideas may be partially reflected in the vegetation map categories,

neither of these systems are entirely useful for the purposes of this

thesis. The map shows the broad vegetation categories and for sub-

units a classification system used by some of the natives is more

useful; this has been discussed in some detail by Bartlett (1936) where

he uses both the "creole English" and Spanish terminology of the

region to identify the vegetation associations.

The main sources of nomenclature for vegetation are: Bartlett

(1936), Stand ley and Record (1936), Lundell (1937, 1940), and Wright

et al. (1959). The general descriptions that follow are based on field

observations compared with data provided by Wright et al. (1959);

height ranges for the most part are from this source with a portion

of the descriptions being a broad generalization and combination of

their specific categories. Refer to Plates I and II in the Appendix for

photographs of some vegetation types,
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Broadleaf forests are found throughout the country, interspersed

with other vegetation types. The characteristics of the forest vary

depending upon factors such as the moisture gradient from north to

south, elevation, soil, drainage, and forest degradation due to human

influence and hurricanes. In Belize these forests are many times

referred to as "bush" and natives utilize the terms "low bush, "

"medium bush, " and "high bush" to refer to the varying characteristics

of the forest; finer distinctions are also made by the natives and are

discussed adequately by Bartlett (1936). In the northern portion of the

country the forest is less luxuriant than in the south, mainly because

of comparatively low rainfall in the north.

The forests come under the general heading of tropical forests,

Many authors have referred to these collectively as tropical rain-

forests; however, in a strict sense the only real tropical rainforests

are in the south where there is high rainfall. The remainder of the

forests are "quasi-rainforests" meaning they have many features of

the rain forest but are not strictly of this type, mainly because of

lower rainfall, longer dry season, and/or topoedaphic conditions.

Some of the areas where "true" tropical rainforests are expected to

exist are degraded due to forest destruction, either by man or hurri-

canes. Although the forest quality tends to change from north to

south in an increase in "luxuriance, " in each area past disturbance is
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evident. The least amount of disturbance is found in parts of the

southern and western regions of the country.

It should be pointed out that areas of agricultural activity are

not indicated on the map (Figure 4) since it represents a generaliza-

tion of "natural vegetation, " Concentrations of agricultural activity

can be noted by referring to Figure 9 and to the discussion included in

a later section noting "Human Influences on Habitat by District, "

The forest tree heights in the broadleaf forest category are

usually 50-120 feet for the "climax" formation; however, there are

exceptions where areas of the forest are shorter or taller than this.

The shorter forests are mainly in the north where some seasonal

deciduous types are present and taller forests are generally in the

south, but also occur in the west and along streams, where they are

essentially evergreen.

According to Wright et al. (1959) some of the broadleaf forest

associations have 300-400 species present while other highly mixed

forests have over 700 species present within the association. A few

of the species found within broadleaf forests are: mahogany (Swietenia

macrophylla), chiquebul or chicle macho (Achras chicle), chicle

(Achras zapota), cedar (Cedrela mexicana), ceiba (Ceiba pentandra),

mayflower (Tabebuia pentaphylla), ramon (Brosimum alicastrum),

tabroos (Enterolobium cyclocarpum), trumpet tree (Cecropia peltata),

balsa (Ochroma limonensis), and santa maria (Calophyllum. brasili-

ense).
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On the map (Figure 4) cohune palm (Orbignya cohune) forests

are included within the broadleaf forest category. Patches are present

in various parts of the country, but are mostly in the central and

northern areas. This is a vegetation unit that has possibly developed

due to selective cutting or culling activities by man; the trees were

left because they are hard to cut and were useful, and since they were

indicators of favorable soil conditions these areas were selected for

agricultural purposes. Wright et al. (1959:301) comment that "It

would be safe to say that more than 50% of all subsistence crops

grown each year are planted on 'cohune ridge' soils. "

Marsh and swamp forests are basically broadleaf but are

generally low in height. Patches of this formation are found through-

out the country in poorly drained areas. Some parts of the category

are referred to as "broken ridge" and some of this is the Marsh

Woodland of Beard. The canopy is usually less than 35 feet above

ground level, sometimes only 10-15 feet. Sometimes there are

emergents up to 60 feet, and in some areas there are 10-50 emergents

per acre such as yemeri, polewood, silion, and pigeon plum (Wright

et al. 1959). In this "transitional low broadleaf forest" the vegetation

is generally low and dense and cutting grass (razor grass, Scleria

bracteata) is present in many areas.

Areas having this vegetation type are more common in the north

although patches are found throughout the country. Some portions are
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as described above while others have taller stems of 50-80 feet with

emergents up to 90 feet. Some areas have standing water for 3-7

months.

Examples of some species found in but not necessarily restricted

to this category are: logwood (Haematoxylum campechianum), sapote

or sapodilla (Achras zapota), yemeri (Vochysia hondurensis), pole-

wood (Xylopia frutescens), silion (Lucuma sp. ), pimenta palm

(Acoelorraphe wrightii), provision tree or zapote bobo (Pachira

aquatica), chechem (Metopium brownei), bullet tree or pucte (Bucida

buceras) and pigeon plum (Licania hypoleuca).

Pine forest and mixed savanna vegetation types are basically

what is referred to as "pine ridge. " The largest areas are in the

coastal plain and on the Mountain Pine Ridge. The pine forests have

Pinus caribaea as the predominant species. The mixed savanna is

merely a grassland with patches of pine and other tree species found

in tropical savannas including oak, pimenta palm, yaha,and nance,

depending upon whether the area is a wet savanna, a relatively well

drained area, a wet-dry savanna, or a result of fires.

Xerophytic vegetation, present on some limestone hills that

border the Mountain Pine Ridge, are considered to be relic colonies

and suggestive of a drier period in this region and similar vegetation

types are found in the northern part of the Yucatan Peninsula (Lundell

1940).
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Species found in savanna regions include: oak (Quercus spp. ),

craboo or nance (Byrsonima crassifolia), yaha (Curate lla americana),

palmetto or pimenta palm (Acoelorraphe wrightii), calabash (Cres-

centia cujete), as well as pine, sedges and grasses.

Coastal formations include coastal marsh, littoral forests and

mangrove swamps. Some species found in the coastal formations are

as follows: mangrove swamps include red mangrove (Rizophora

mangle), white mangrove (Laguncularia racemosa), black mangrove

(Avicennia nitida), and buttonwood (Conocarpus erecta); littoral forests

include teabox (Myrica cerifera), cocoplum (Chrysobalanus icaco),

and sea-grape (Coccoloba uvifera); coastal. marshes are present with

sedges, and some sea-grape, teabox, and palmetto (Acoelorraphe

wrightii).

Habitat Quality and Wildlife Distribution

In order to understand the relationships between wildlife and

habitat in Belize a few essential factors need to be briefly considered.

Distribution of animals within the forest is vertical as well as hori-

zontal. Some animals range quite far vertically as well as horizon-

tally. Some arboreal species tend to stay in the canopy, some are at

mid-level strata, while others range at all levels. A number of

species are terrestrial and are restricted to the ground layer and

some burrow beneath it. Some species are both arboreal and
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terrestrial, and others are aquatic (or at least make use of the water)

as well. Hence it can be seen that there is a wide range of habitat

locations, some species being specific while others are somewhat

general.

A variable situation also exists in feeding habits. Some species

are omnivorous, eating both plant and animal material, not necessarily

in the same proportions since a concentration may be on one type or

the other or perhaps dependent upon availability. Some are strictly

vegetarian (herbivores), some being general while others maintain a

preference for certain items such as fruit (frugivorous); while others

are basically carnivores.

Distribution and Quality

The distribution of wildlife in the forest is related to habitat

quality factors such as vegetation structure and type as well as food

availability (assuming that water and other basic requirements that

affect distribution are present). Plant feeders are distributed in

respect to food source, and move at times as the seasonal supply

varies. Carnivores are dependent upon the distribution and move-

ments of the herbivores and other carnivores that they prey upon.

Omnivores are more readily adapted to varying conditions but are

still dependent upon food source locations. Many factors related to

distribution and feeding are known by native hunters and have been
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discussed in more detail by many individuals including Al lee (1926b),

Harrison (1962), Mc Nab (1963), and Schoener (1968).

Habitats are constantly being created and destroyed, by both

human and natural causes. For some very adaptable tolerant species

this is not of great significance while for others it is disastrous,

perhaps causing local extinction, or a change of location, Bennett

(1962:48) commented that

Alteration of the vegetation cover by man is probably a
significant factor in the control of animal numbers and dis-
persals. With the removal of forest cover, arboreal animals
disappear, whereas the sun-loving savanna species find the
changed conditions suited ecologically to their requirements.
Such clearings increase the number of ecotoneE, and it has
been shown that the "edge effect" thus produced often causes
significant increases in avian and mammalian populations.

Some of the habitats created by man in Belize have some similarities

to natural environments, such as a man-made meadow surrounded by

forest, or a cacao grove that may have a closed canopy and an open

floor. Some have considerable diversity of plant species, as well as

different height levels, such as a "milpa" (shifting cultivator's field)

having corn, beans, squash, yarns, cassava, guava, plantains and so

forth. Wet rice fields mimic a large swamp and provide a vast supply

of food for seed eaters. Citrus and mango groves provide frugivorous

forms with an unprecedented supply of food in one area in comparison

with the natural forest. Poultry yards and cattle pastures provide a

tempting supply of gallinaceous birds and ungulates respectively, for

the carnivore.
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The above are only mentioned to point out that man-created

environments have some factors similar to the natural situation;

however, as one can easily understand it is not quite the same in

respect to the total environment, and the agriculturalist looks upon

these animals as "pests" rather than individuals trying to take advan-

tage of the resources within their environment. Hence the milpero

perceives that these animals have increased. in his area; this being

perhaps only a change in locality because of a ready source of food or

perhaps, in time, an actual increase in numbers due to favorable

conditions.

Leopold (1966:67) has noted that certain species of North

American ungulates have a tendency to be primarily associated with

climax vegetation or vegetation in subclimax successional states.

The following were listed as associated with climax vegetation in the

tropical biotic zone: brocket (Mazama americana), tapir (Tapirella

bairdii), white-lipped peccary (Tayassu pecari), and collared peccary

(Pecari tajacu); the collared peccary is also found associated with

climax vegetation in the temperate biotic zone of North America,

The white-tailed deer (Odocoileus virginianus) is primarily associated

with subclimax forage types in temperate regions as well as in the

tropics. It can be considered as adapted to disturbed areas while

species such as the brocket and tapir are not and hence will be

harmed by environmental change. Of the two peccaries the collared
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peccary is probably more adaptable due to its wide environmental

range. Even though it apparently prefers climax forage types it

seems to tolerate change somewhat better than does the white-lipped

peccary which is associated with climax tropical forests.

Some animals cannot tolerate human disturbance with respect

to habitat modification and other disturbing influences. Some species

such as the tapir, howler monkey, brocket deer, and curassow have

been included within this category. They require essentially high

forest or relatively undisturbed areas referred to as "virgin" forests.

However, these species at times can be seen near human habitation,

perhaps only passing through in the course of their daily movements,

and will continue to do so unless man interferes by killing some of

them.

It can be noted that if high trees with continuous canopy and

fruit are present, howlers can be present, and if marshy areas and

forest are present tapirs can be present, as long as they are not per-

secuted. Tapirs are found in appropriate habitat near settled areas

in Belize, where they are protected; whether this is due to favorable

factors or the longevity of the animal can only be ascertained in time.

I have seen howler monkeys, for example, in both a riparian zone and

patch forest in a wet-dry farming region in northwestern Costa Rica.

This area was far from being a rainforest although tall trees with

relatively continuous canopy were present and in the connected
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riparian zone trees with fruit were present; one other important

factor was that the owner was "protecting" them and their habitat.

How long they will survive will depend upon how much of this forest

remains and more importantly if they are allowed to remain in this

relatively protected area without persecution from neighbors seeking

a shooting target.

Various individuals have recorded the entrance of man into a

region and noted that certain animals decreased due to habitat destruc-

tion and hunting pressure, and at the same time assumed that some of

these species needed undisturbed rainforest. Perhaps they do better

in these "undisturbed rainforest" areas; however, my point is that if

blocks and strips of habitat can remain, these animals may survive,

even if man is nearby, as long as they are not persecuted.

It should be pointed out that streambank cover is important

habitat for many species of wildlife, either as part of their diurnal

range or their full life-span. It is thus necessary to preserve this

habitat for wildlife as well as for aiding stream quality (water

quality), preventing erosion, and aiding freshwater fisheries. It has

been suggested by Russell (1967:40) that action be taken to "Protect

stream environment by legal prohibition of the destruction of bank

cover within fifty feet of the channel. " This is a minimum, a wider

strip should be recommended.
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Very little "true" rainforest exists in Belize, and much of what

exists has been disturbed at one time or another; hence the local

name "bush" whether high or low is probably a very informative term.

The tree species that some people indicate as being in the so-called

rainforest are many times the result of disturbance.

. some of the largest trees of the tropical, rain forest may
often be old secondary species which have remained in the
area for a long period, but do not regenerate. This is
certainly the case for some of the valuable Meliaceae, such as
Swietenia macrophylla, Cedrela mexicana and some Bom-
bacaceae, such as Bombacopsis sepium and Ceiba pentandra
(Budowski 1964:4).

The floral composition of the forest is changed when man leaves

certain species, and cuts others for construction purposes and fuel

as well as when the forest is cut for cultivation (Bennett 1962); these

types of changes have also been noted by Lundell (1933, 1937, 1940)

with respect to fruit species and so forth left by Mayans.

Enders (1935:389) noted that constant hunting and clearing of

land in parts of Panama have caused large mammals to decrease,

and further stated

The concentration of rodents, on the other hand, is more
marked when conditions more favorable to them are brought
about by human occupation. Hunting without clearing is
effective in destroying the larger mammals even though the
smaller arboreal forms persist.

In a study in Brazil, Davis (1945b:293) noted

The contrasts between the 2 forests indicate that the
virgin forest has more species and fewer individuals of
each then has the second-growth forest. This principle is
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exemplified especially well by the trees and mammals. The
birds and mosquitoes were represented by many fewer indi-
viduals per species in the virgin forest than in the second-
growth forest.

However in the mammal species chart included by Davis (1945b:292)

it can be noted that the greatest abundance difference for mammals

was recorded for rodents in the secondary forest (Sciuridae and

especially Muridae) which can become a pest problem. Hence it is

not numbers of individual animals that should be noted but rather the

diversity, animal size, and type; in this sense the secondary forest

was degraded.

As human population increases, more land will be taken up and,

to maintain the wildlife resources dependent upon forest situations,

blocks and strips of forest must be maintained as well as adequate

protection be given for the less tolerant species. Furthermore, since

habitat destruction and over-exploitation by humans seem to go hand-

in-hand and is hard to control, it will be best to go under the assump-

tion that "virgin" areas are required and to set aside such areas as

wildlife preserves.

Habitat Factors

Many factors are important as part of the habitat for animals.

The types and quality of this depends upon the animal under considera-

tion. Certain basic features, however, are of importance, the
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relative quantity needed depending upon the individual animal. Factors

such as vegetation cover, food, water, temperature, moisture, appro-

priate nesting/denning sites and space for mobility are needed in

various degrees. Some species have very definite requirements in

respect to some or all of these while others are more tolerant of

variable situations. Usually these factors are found within the home

range of the individual which itself is determined by a number of fac-

tors, A number of individuals have studied the home ranges of

animals and sometimes the term is confused with territory. Since

the term "home range" will be used frequently in this thesis it will be

briefly discussed in contrast to territory. Accepted definitions of

home range and territory are given by Burt (1940:25-26).

The home range of an animal. . is that area about its
established home which is traversed by the animal in its
normal activities of food-gathering, mating, and caring for
young. It excludes those areas traversed by vagrants or other
individuals in search of home sites. . . Territoriality can
exist only when there is a defense of all or of part of the
home range of an animal. This defense is directed primarily
against members of the same species.

Basically, home range is the area normally covered by an animal

during its daily activities; areas and locations of home ranges are

variable with respect to conditions as well as special requirements

of the individual species. The territory is the portion of the home

range that is defended; this can vary from the nest site only on up to

the entire home range. It should be pointed out that not all animal
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species are territorial. Knowledge of the home range of an animal

and whether or not it is territorial is of importance to the establish-

ment of a successful wildlife management program (Burt 1943, 1949).

Home range size is determined by various factors including size

and weight of the animal, its metabolism rate, its feeding requirements

(a large carnivore would essentially require a larger home range than

would a small grazer), as well as habitat quality (Mc Nab 1963).

Carpenter (1934) found that howler monkeys in tall trees required less

of a horizontal home range than those found in shorter trees; home

range is three-dimensional for arboreal species. Also it has been

found that areas of low food supplies cause animals to range farther

than those with better conditions; also home range size can vary with

animal population density (Mc Nab 1963; Sow ls 1966). Examples of a

number of these differences are found in the species accounts in this

thesis,

If the soil conditions are poor this is reflected in the nutritive

quality of the vegetation. This affects the wildlife with respect to

factors such as reproductive ability (as suggested by Morton and

Chetum 1946). As noted by Leopold (1959:38), "All animal life is

extremely dependent on vegetation, and the vegetation in turn is a

product of soil and water, " If there is lower rainfall than normal in

an area this is reflected in food sources (nutrition) and has been

correlated with lower numbers of young born the following season
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(Collias and Southwick 1952; Sow ls 1966). Soil conditions, climatic

influences and water availability influence plant and animal distribution

in general (Albrecht 1957; Mc Nab 1963), and in the case of amphibian

and reptile distributions in Central America, significant factors are

temperature and moisture, with the latter being the more important

(Duellman 1966).

Shifts in range due to food supply change caused by seasonal

changes were noted by Enders (1935). Predators follow the prey

species when these shifts occur. Tapirs and peccaries may shift

their wallows due to changes in hydrographic conditions. He also

noted that an overly wet season during flowering and pollination may

cause a low fruit supply which in turn will affect certain animals,

which may be forced into areas to feed that they normally do not go to,

and eat foods normally ignored. In a forested region that does not

have decided seasonal changes the food supply is adequate at all

seasons, not always at the same level ". o but abundantly enough to

carry a large population. Some of the carnivores eat fruit, and many

other species of mammals are omnivorous which increases the carry-

ing power of the area (Enders 1935:389).

Various animals take advantage of the seasonal as well as

year-round food sources supplied by trees. Janzen (1967) notes that

sexual reproduction in trees in Central America tends to be synchro-

nized with the dry season. However, he points out that not all trees
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flower and fruit during this period. A number of animals act as

pollinators as well as eat the fruits and aid in seed dispersal. Smythe

(1970) correlated periods of reproduction and birth of young in the

coati with peaks in fruit supply; at other times they are more carni-

vorous.

Human influences on habitats can provide more food for some

species and cause a degraded situation for others. As soil, quality

changes at an agricultural site man abandons it because of low pro-

ductivity, and presumably so do the associated animals that benefited

from it. Trampling by cattle in forests adjacent to pastures destroys

the habitat quality for wildlife that are ground level feeders (foragers,

rooters, grubbers, probers, etc. ); one rancher with cattle (Cayo

District) expressed the opinion that cattle are very detrimental to

wildlife habitat. Past human influences are also of importance in

animal distribution, both in respect to vegetation cover and food

source. Cohune palm dominated areas as well as the clumped

distribution of some tree species have been attributed to human

influences. Lundell (1933) noted the association of ramon or breadnut

(Brosimum alicastrum) with Mayan ruins and Thompson (1963:177)

comments with respect to the same tree, "Monkeys are often seen

near ruins and the reason may be that breadnut trees are always

abundant near Maya sites and the fruit ripens during the dry season

when archaeologists bestir themselves. "
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Habitat Analysis

The quality of the habitat is of importance when considering the

distribution and status of wildlife species. Various factors are

involved in a habitat and the importance and role of each varies with

the species being considered. For the most part in this study terres-

trial vertebrate species are under consideration. Some important

factors to consider are the vegetation cover, climatic factors, and

topoedaphic conditions. The latter two factors have a definite bearing

upon type and quality of the vegetation. In addition to cover the vege-

tation provides food either directly or indirectly depending upon the

feeding habits and trophic level of the species being considered. With

a number of wide tolerance species the habitat quality does not appear

to be of direct importance except with respect to providing adequate

conditions for feeding purposes. For example, a carnivore may have

wide tolerance but certain species that it preys upon may not, hence

it is indirectly affected by minor variations. This is also true for

herbivores in respect to certain types of plants providing food,

whether in the form of fruit or forage, that need specific topoedaphic

as well as climatic conditions. Furthermore, the soil quality is

reflected in the nutrient value of the plant species as well as in the

cover type provided.
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In order to note certain variables within habitats, 15 sites were

selected to represent a number of vegetation types within Belize. These

were studied with respect to vegetation types, soil conditions and land

use history, as well as variations in temperature and relative humidity.

Methods

The following analysis and discussion deals with a number of

sites selected in north central Belize (Cayo and Orange Walk Districts)

to illustrate some of the factors noted above, The selections were

based upon vegetation or land use type and proximity of sites to each

other for comparative purposes. The sites are not intended to be

completely "typical" of all such areas in the country but rather to show

some of the basic differences to be expected.

Soil Sampling and Analysis Methods. Soil samples were taken from

each of the sites for laboratory analysis. The soil samples are each

a sample from a mixed (bulked) composite of 15 random surface layer

(0-7 inch depth) samples in a given plot (0-7 inch slice with a knife

giving a sample 1 inch x 1/2 inch x 7 inches which equals around

3.5 cu. in. volume for each original sample). In certain cases the

area sampled was selected in order to compare adjacent plots, since

relatively undisturbed sites were to be compared with disturbed ones.

A matter of consideration was for the sites to be as close to each

other as possible but far enough away so that edge effects or transition
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conditions were eliminated. No attempt was made to make the sites of

equal size since this was considered to be a relatively unimportant

factor; the factor of more importance was the proximity of the sites to

be compared. It is estimated that each area sampled was about 0. 1

hectare or 0. 25 acre with the exception of the Mayan mound, site 7.

Other sites were selected in order to show examples of different

habitats. Unless otherwise indicated, the sites were relatively level.

The 0-7 inch soil sampling zone was selected for several reasons:

1. This is considered to be within the general agricultural "plow

layer. " This is the layer that is basically farmed and used for

various crops, whether it be a milpa or large scale agriculture.

To be sure, other depths are involved, but this layer is con-

sidered to be significant for comparative purposes.

2. This section contains the organic matter layer and changes in

percent organic matter are expected to be found here. One

reason for taking the samples was to check the percent organic

matter changes under disturbance and use as well as natural

differences. Also this is a layer useful in detecting nutrients

present and the changes involved, both under natural and dis-

turbed conditions (not to say other layers are unimportant).

3. This sampling depth was chosen in order to make correlations

with various other studies in the Central American tropics

sampled within a similar range.
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The soil samples with a few exceptions were sun dried the same

day for about 8 hours on a tin roof at Ghost Camp. Samples 1, 2, and

8 were dark and had large lumps and did not dry sufficiently during

this time period and had to be redried later in a drier set at about

50°C. The soils were ground and analyzed for percent organic

matter at Oregon State University. Soil color (moist) was determined

by use of Munsell Color Charts and is expressed in Munsell terms.

Soil textural class was obtained by the "field determination method"

("feel" method) utilizing comparison standards available at 0. S. U.

Chemical analysis was conducted for one set of the series of

soil samples by R. Locke (Prosser Fertilizer and Agrotec Company

Ltd. , near Belize City) for pH, Ca, Mg, P2O5, K2O, and total N.

This set of samples was dried and ground at Prosser Laboratory.

The pH readings were made with a Fisher Accumet Model 220 pH

meter; water to soil ratio of 2. 5 to 1. 0 (25 ml water to 10 g soil).

Ca, Mg, and K2O were extracted with 1 N Ammonium Acetate solution

at pH 7; absorption Ca and Mg was directly measured (% absorption)

on a Atomic Absorption Flame Emission Spectrophotometer (Dial-

Atom Mark II , Fischer). The K2O was measured (% emission) on

the same instrument by flame emission. The emission % was plotted

directly against concentration in ppm. of K ion; % absorption readings

were converted to absorbance and plotted against concentration in

ppm. Phosphate was extracted by the Bray and Kurtz no. 2 solution
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method; measured on a Spectronic 20 Colorimeter, Bausch and Lomb

at 660 mp. wavelength. Solution was 0. 1 N HC1 and 0.03 N NH4F.

Total N was measured using the Kjeldahl method for digestion and the

Ness ler determination method (colorimeter).

The percent organic matter was determined by M. Frost using

the Walk ley-Black Titration Method at the Oregon State University

Soils Testing Laboratory; M. Kauffman was of valuable assistance in

respect to analysis, use of facilities, and interpretation.

Temperature and Relative Humidity Data Collection. The temperatures

were taken with minimum-registering thermometers stationed in the

shade approximately 1 m above the ground. The low temperatures

(minimum) were registered on the thermometer while the high tem-

peratures were recorded at mid-day. Temperature readings were

made for various time periods on the same thermometers under

comparable conditions, Relative humidity readings were made with a

sling psychrometer at various times in order to note differences,

Vegetation. Plant species (mainly trees), vegetation unit identifica-

tions, and site descriptions were made in the field. Confirmations

and name correlations were made by consulting knowledgeable indivi-

duals and the literature. Foresters and experienced woodsmen were

especially helpful in this respect.
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Site Locations

Sites 1 through 12 (Figure 5) were located_ in Cayo District near

Roaring Creek (the river, not the village) in the Ghost Camp and

Roaring River area, to show the type of variation that is present in a

small area (approximately one mile linear distance at the extremes).

The following list indicates the sites in groups by proximity: 1 through

6 plus 12; 7, 8, 9; and 10, 11, Sites 13, 14, 15 are near Hill Bank,

Orange Walk District (Figure 5).

Microclimate Observations

Temperature and relative humidity was taken for various sites

in the study areas for a few days to provide some comparison. Tables

3 and 4 show comparisons of sites 1, 2, 3 and 4, 5, 6, This sampling

of data confirms that there are greater extremes in more open and

disturbed areas than in forest sites, Daytime readings are more

variable between the sites, while at night the differences are at a

minimum. Similar data taken at other sites show that pine-savanna

areas approximate open areas; while cohune ridges are similar to

other forest sites. There is a variation in areas due to the amount of

moisture on the forest floor and at times there are slight variations

in temperature and relative humidity readings from one area of a

forest to another.
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Figure 5. Locations of Habitat Study Sites.



Table 3. Microclimate: Comparison of Sites #1, #2, and #3.

Date &
Time

1
Data Readings Differences between Sites

Temperature Differences in Degrees
Differences in
Relative Humidity

Temp.
(0F)

%

R. H.
2

Min. Temp. Min.
3

Max. Max. -Min.

1/19/73 #1 78 95 #3-#1 6 #3-#1 6 #1-#3 21
1230-1240 #2 81 85 #2-#1 3 #2-111 3 #1-#2 10

#3 84 74 #3-#2 3 #3-#2 3 #2-#3 11

1/20/73 #1 70 99 60 #1-#3 2 #1-#3 2 #1-#3 3

2145-2200 #2 69 98 58 #1-112 1 #1-#2 2 #1-#2 1

#3 68 96 58 #2-#3 1 #2-#3 0 #2-#3 2

1/21/73 #1 78 90 64.5 #3 - #1 8 #1 - #3 2.5 #1-#3 25
1145-1200 #2 84 66 62.5 #2-#1 6 #2-#1 2 #1-#2 24

#3 86 65 62 #3-#2 2 #3-#2 0.5 #2-#3 1

1/21/73 #1 80 88 #3-#1 11 #3-#1(91-80)=11 #1(80-64.5)=15.5 #1-#3 26
1415-1425 #2 83 89 #2-#1 3 #2-#1(84-80)= 4 #2(84-62.5)=21.5 #2-#1 1

#3 91 62 #3-#2 8 #3-#2(91-84)= 7 #3(91-62) =29 #2-#3 27

1/22/73 #1 67.5 97 64 #3-#1 1.5 #1-#3 1 #1-#3 1

0815-0825 #2 68 96 63 #2-#1 0.5 #1-#2 1 #1-#2 1

#3 69 96 63 #3-#2 1 #3-#2 0 #2-#3 0

1/22/73 #1 84 89 #3-#1 5 #3-#1 5 #1(84-64) =20 #1-#3 24
1340-1350 #2 85.5 89 #2-41 1.5 #2-#1 1.5 #2(85.5-63)=22.5 #1-#2 0

#3 89 65 #3-#2 3.5 #3-#2 3.5 #3(89-63) =26 #2-#3 24

1
Recorded to the nearest half-degree.

2
Min. comes between midnight and sunrise (ca. 0400); sunrise is ca. 0600; sunset is ca. 1800.

3"Max." is the daily high reading taken at mid-day; considered to be adequate for comparative purposes.



Table 4. Microclimate: Comparison of Sites #4, #5, and #6.

Date &
Time

1
Data Readings

Differences between Sites
Temperature Differences in Degrees

Differences in
Relative Humidity

Temp.
( F)

%

R. H.
2

Min. Temp. Min.
3

Max. Max. -Min.

2/13/73 #4 80 70 #5-#4 1 #6-#4 3

1000-1010 #5 81 68 #5-#6 6 #6-#5 5
#6 75 73 #4-#6 5 #4-#5 2

2/13/73 #4 85 70 #5-#4 0 #5-#4 0 #6-#4 7
1155-1205 #5 85 65 #5-#6 6 #5-#6 6 #6-#5 12

#6 79 77 #4-116 6 #4-#6 6 #4-#5 5

2/14/73 #4 70 91 55 #5-#4 0 #4-#5 1 #6-#4 5
0810-0820 #5 70 91 54 #5-#6 3 #6-#5 1 #6-115 5

#6 67 96 55 #4-#6 3 #4-#6 0 #4 - #5 0

2/14/73 #4 86 71 #5-#4 3 #5-#4 3 #4(86-55)=31 #6-#4 6
1335-1345 #5 89 73 #5-#6 7 #5-#6 7 #5(89-54)=35 #6-#5 4

#6 82 77 #4-#6 4 #4-#6 4 #6(82-55)=27 #5-#4 2

2/14/73 #4 78.5 62 #4-#5 0.5 #6-#4 7
1725-1735 #5 78 65 #5-#6 2 #6-#5 4

#6 76 69 #4-#6 1 5 #5-#4 3

2/15/73 #4 84 81 58 #4-#5 3 #4-#5 0 #4(84-58) =26 #6-#4 9

1000-1015 #5 81 71 58 #5-#6 7 #6-#5 1.5 #5(81-58) =23 #6 #S 19
#6 74 90 59.5 #4-#6 10 #6-#4 1.5 #6(76-59.5)=16.5 #4-#5 10

1
Recorded to the nearest half-degree.

2
Min. comes between midnight and sunrise (ca. 0400); sunrise is ca. 0600; sunset is ca. 1800.

3"Max." is the daily high reading taken at mid-day; considered to be adequate for comparative purposes.
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Cloudy days tended to record minimal differences and tended to

have high relative humidity as was true on some nights. Many of the

animals under consideration are active at night; perhaps the moderate

conditions at this time may be a partial reason for this in addition to

less visible exposure. The fact that forests tend to have less varia-

bility in temperature and relative humidity than open sites can be one

reason why these areas are preferred by a number of species, as well

as the presence of cover and food. These microclimatic data tend to

agree with information presented by Al lee (1926a), Park (1938),

Bates (1948), and Bennett (1968).

Site Descriptions

The following are descriptions of the 15 sites. The structural

qualities of the site in part determine wildlife presence and distribu-

tion. In this sense vegetation structure, slope and soil properties play

a role. For example, soil texture and drainage would influence the

location of burrowing species such as the armadillo, and tree height

and continuity would influence the presence of howler monkeys.

Site 1: Relatively Undisturbed Mixed Forest. Site 1 is a relatively

undisturbed mixed forest; this area was used as a "standard"

reference for the other sites. The slope is level to a maximum of

3o; aspect is south-facing; the soil is Dark reddish brown (5YR

2. 5/2), Silty Clay (fine texture), sticky, slightly plastic, has clay
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balls and shiny surfaces. The vegetation of the site is that of a medium

to high forest. Trees such as tabroos (guanacaste; Enterolobium

cyclocarpum), cedar (cedro; Cedrela mexicana), ceiba (cotton tree;

Ceiba pentandra), balsa (polak; Ochroma limonensis), rubber tree

(hule, castilloa rubber; Castilla elastica), and cohune palm (corozo;

Orbignya cohune) are present. The undergrowth consists of forms

such as ferns, many young palms, and waha leaf (Heliconia sp. ).

Many areas of the forest floor are quite open; however, some plants

are close together while others are 1 foot to 3 feet apart. The tree

height is variable up to a maximum of approximately 50 feet. The air

was noted to be still in the forest even when there was a breeze or

gusts in the nearby open field. There was more moisture noted in

the forest and bush (site 2) than in the field (site 3). Water was noted

to drip from the vegetation in the mornings and at times at night.

More birds were seen in the forest and bush than in the field, A

number of forest animals, including the tapir, pass through areas

contiguous with this site.

Site 2: Fire Disturbed Bush. Site 2 is fire disturbed bush adjacent to

site 1. This area has not been cut, but it was burned by an escaped

milpa fire about 7 or 8 years ago (ca. 1965-1966). Consequently it

has the appearance of second growth since the canopy was opened up

and allowed more light to penetrate to the forest floor. The slope is

level to 1° and the aspect is south facing. The soil is Dark reddish
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brown (5YR 2. 5 /2), Silty Clay (fine texture), sticky, slightly plastic,

has clay balls and shiny surfaces. The vegetation varies from ground

level to around 25 feet; very thick undergrowth, bamboos are present

and some trees are similar to site 1 of which it is an extension.

A large variety of birds were present in this site.

Site 3: Pasture with Palms, Relatively Open Area. Site 3 is a

pasture with palms (young coconuts), a relatively open area adjacent

to sites 1 and 2. The soil is Dark reddish brown (5YR 2. 5/2), Silty

Clay (fine texture), sticky, slightly plastic, clay balls and shiny sur-

faces. This area was cut from high bush about 4 years ago; pre-

sumably similar to site 1. There is solid grass cover (pasture), mat-

ted in spots (very few bare spots), with occasional young coconut trees

(5-10 feet high) spaced in an orchard pattern. The slope is level to

1
o and the aspect is south facing. Cattle egrets and ani were noted as

present in this site. This open area from which grass had been cut

and the low bush (site 2) were observed to support numerous insects

because of the thick low vegetation cover; this is not the case for the

higher forest (site 1), which has fewer species and numbers as noted

by sampling with an insect net.

Site 4: Milpa. Site 4 is a milpa that was cleared from forest one year

ago; one corn crop was harvested; weeds were observed as 1 to 6 feet

high. The soil is friable, more loose than forest site 6, Brown/Dark

brown (7. 5YR 4/4), Silty Clay (fine textured), sticky, slightly plastic,
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with clay balls and occasional shiny surfaces. The waha leaf

(Heliconia sp. ) is the predominant vegetation and there are some stand-

ing cohune palms. Raccoons, coatis, tapirs, agoutis, and pacas have

come into or near this area; it is by a river. A number of woodpeckers

come to the old standing trees (dead or partially dead).

Site 5: Slashed Forest Area. Site 5 is a slashed ("bushed" or cut)

area adjacent to sites 4 and 6. This area had been recently cut for

milpa (January 1973). Part of the downed vegetation was dry, a few

cohune palms were still standing. The soil is friable; there is evi-

dence in the soil of burning (charred fragments or charcoal), probably

from an escaped milpa fire. The soil is Dark reddish brown (5YR

3/3), Silty Clay (fine textured), sticky, slightly plastic, with clay

balls and small amount of clay surface.

Site 6: Forest Site. Site 6 is a forest site adjacent to sites 4 and 5,

and is also a continuation of sites 1 and 2. The soil is friable and

there was evidence in the soil of burning, probably from an escaped

milpa fire. The soil is Reddish brown (5YR 4/4), Silty Clay (fine

textured), slightly sticky, slightly plastic, with clay balls and some

shiny surfaces. The forest floor plants are 6 to 18 inches high,

1 to 2 feet apart, the ground cover of vegetation varies from 10% to

80%. There is a deep leaf litter about 1 to 6 inches deep. The canopy

varies from closed to open, 95% cover in spots (5% openings between

leaves and branches allowing light penetration). This site appears to
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be a combination of sites 1 and 2 with respect to vegetation, cover

and height. A tapir trail goes through a portion of this area, and the

animals of this location are similar to those in site 4.

Site 7: Ancient Mayan Mound. Site 7 is a stony site, presumed to be

a Mayan mound which is part of what appeared to be a forest covered

ancient ceremonial center. The soil is very loose and crumbly, for

the most part thin but with much organic debris. There are lime-

stone particles on the surface and at all levels of the 0-7 inch soil

sample. The soil is Dark brown (7. 5YR 3/2), Clay Loam to Silty

Clay Loam (moderately fine texture), slightly sticky, slightly plastic,

and with clay balls. Small bits of organic matter (presumably pieces

of wood, about sand size) probably contributed to give this soil a more

grainy texture. This is a mixed forest adjacent to a cohune ridge.

Cedrela mexicana is one tree species present on the mound itself and

one forester said that this is "typical" of Mayan mounds because of

"cedros" presumed preference for well drained stony soils.

Site 8: Cohune Forest. Site 8 is a "cohune ridge" and in this forest

area the soil is very "tight" and sticky (gumbo); there is some evidence

of poor drainage (gleized in some samples). The soil is Reddish black

(10 R 2. 5/1), Silt Loam to Silty Clay Loam (medium to moderately

fine texture), slightly sticky, slightly plastic, with clay balls and

very shiny surfaces. The forest floor is open and the predominant

tree is the cohune palm (Orbignya cohune). Pecari (collared peccaries)
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have come into this area. Several types of animals come into cohune

ridges in various localities. Reportedly all "game" animals "like"

cohune ridges at certain seasons.

Site 9: Meadow with Shrubs. Site 9 is a meadow /savanna surrounded

by forest near the cohune ridge (site 8). The soil is Dark reddish

brown (5YR 3/4), Clay (fine textured), slightly sticky to sticky, slightly

plastic, with clay balls and shiny surfaces. Some of the samples were

relatively dry while some others had evidence of poor drainge such as

gleized areas and reddish streaks. I was told that during the wet

season water occasionally stands in spots ranging in depth from around

4 inches to 1 foot with the greater depths near the center of the area,

but the water does not stay for extended periods of time, This area is

presumably natural. The grass ranges up to around 3 feet in height,

some of the shrubs are up to 6 feet, and tree height is up to about 8-10

feet. I was told that tapir and deer have come to this opening in the

forest for several years. There were no signs of either animal while

I was there. Cattle roam in the nearby forest and one farmer said

the disturbance they cause in the habitat keeps many animals away.

Site 10: Pine-Savanna. Site 10 is a pine-savanna locally known as

"pine ridge. " The soil is Light brownish gray (10YR 6/2), Clay Loam

(moderately fine), slightly sticky, slightly plastic, with clay balls.

When dry in the field it appears to be very sandy and the soil below

the surface has streaks or spots of gray, black, orange and tan; the
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upper layers are darker. The pine trees are in patches and grow up

to 18 feet high. There is an understory of oak about 6-10 feet high,

in addition to numerous melastomes (two or three different species),

grasses and sedges. The average height of the grass is 1-2 feet.

The sandpaper leaf tree (yaha) is present and some of the patches or

"islands" of trees have palmettos. There is evidence of burning in

the pine forest; the 6 to 8 inch diameter trees are charred up to the

5 foot level on the trunks and old stumps. There was a big fire about

10 years ago (ca. 1963) but it reportedly did not do much to this pine

ridge area. This area was logged starting about 15 years ago (ca.

1958) and lasting to 8 years ago (ca. 1965) and stems down to 8 inches

in diameter were cut. The "pine ridge" is surrounded with "broken

ridge" with oak. One resident stated that the animals disappeared

because they were hunted out; however, a few remain or at least pass

through, and perhaps habitat destruction was a contributing factor to

their decrease. Deer have come into this area at times, as well as

other animals that pass through such as foxes.

As one proceeds eastward from the Roaring Creek (opposite

bank from Ghost Camp) first there is bush, then pine (site 10),

followed by pine/oak, and oak, and then jungle (mostly removed) as

one approaches the Roaring River Estates area. This is reported to

be the sequence pattern of the former vegetation in the area around

20 years ago, a portion of which has been removed.
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According to one resident, "pine ridge" soil is so poor that it

will not support oak; soil on which oak forest is found is so poor that

it will not support jungle. Citrus does not do well on "oak ridge" soil,

but it does well in "jungle" soil. Just because soils support jungle

does not indicate that they will support citrus because the pH may be

too high, for instance. Citrus is being grown in the Ghost Camp/

Roaring River area as well as coconuts, cacao, and pastures. The

pine ridge is at times found in a sequence with other vegetation as

described above and appears to be a reflection of soil conditions. It

is not utilized for agricultural purposes in this area and an attempt to

convert a portion of this area into pasture was abandoned (site 11).

The savanna part of this pine ridge is low in relief with poorly

drained soil and in the rainy season 1 to 1-1/2 feet of water stands

there. A sizable portion of the savannas in Belize are under water

during the wet season and dry out during the dry season.

The larger vegetation of savannas include Pinus caribaea (pine),

Acoelorraphe wrightii (palmetto), Quercus spp. (oaks), Brysonima

crassifolia (craboo), and Curatella americana (yaha). A number of

genera of others include Crotalaria, Drosera, Paspalum, Panicum,

Utricularia, Polygala and Cyperus (Standley and Record 1936).

Site 11: Disturbed Savanna, Site 11 is a disturbed savanna, formerly

a pine-savanna. The soil is Very dark grayish brown (10YR 3/2),

Clay Loam (moderately fine texture), slightly sticky to sticky, slightly
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plastic, with clay balls. This savanna was a pine savanna, similar to

site 10, 3 years ago (ca. 1970). It was disoed and than about 2 acres

were planted for pasture; the venture was not very successful with

grass. Sedge grows well there; it is poorly drained soil but water

does not stand during the wet season even though the soil becomes very

soggy. There is some evidence of poor drainage, for in some samples

there was a sour odor in the soil and dampness even though this is an

open area. A gleized appearance was noted at approximately the 7

inch level. The vegetation is grass, sedge, with some melastomes,

sand-paper leaf (yaha) and nance (craboo). The shrubs are only about

2 feet high. Yaha and craboo are common in Central American

savannas since they are fire tolerant species.

Site 12: Forested Hillside. Site 12 is a hillside that is adjacent to

site 1, and is stony with limestone near the surface. The average

slope of the hill is 27° and is south facing; the vertical height differ-

ence between base and top was estimated to be around 110 feet. The

soil is Dark brown (7. 5YR 3 /2), Clay Loam to Silty Clay Loam

(moderately fine texture), slightly sticky, slightly plastic, with clay

balls. Small bits of organic matter about sand size (probably pieces

of wood, bark, etc. ) probably contributed to give this soil a more

grainy texture. Since this site is an extension of site 1 the vegetation

at the base is the same, namely trees such as tubroos, cedro, balsa,

rubber tree, and cohune palm. The undergrowth at the base mainly
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consists of ferns, many young palms, and Heliconia spp, Many areas

of the forest floor are quite open on the lowest level; sometimes plants

are close, other times 1 to 3 feet apart. Trees such as cohune,

trumpet tree (Cecropia peltata), balsa, and botan palm (Sabal

mauritiiformis) dominate the upper level, with others present on the

slope being similar to those near the base. On the upper levels of the

slope there are many vines and young palms; however, less ferns are

present because it is drier on the slope than near the base. In some

areas there are many dry leaves on the floor at the upper level. The

tree heights vary with the tallest about 50 feet and are generally

shorter near the top of this hill; the floor is relatively open, but there

is floor growth. Various types of birds come to the trees here, and

one individual saw some macaws in a tall tree. I saw a dark cat-like

animal (jaguarundi?) dash down a tree in a dimly lighted area.

Site 13: Swamp Forest. Site 13 is a swamp forest, The soil is Dark

reddish brown (5YR 2. 5/2), Silty Clay (fine texture), sticky, slightly

plastic, with clay balls and shiny surfaces. The floor is relatively

open; the soil was sticky and hard to dig, poor drainage was evident

and limestone chunks were found within 8 inches of the surface.

Outside of the area is second growth adjacent to an air strip.

Here the ground cover is 95% to 100% grasses and herbs plus small

bushes and trees ranging up to 10 feet, Collared peccaries and coatis

come onto or near the runway, many parrots fly across the runway to
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trees on the opposite side; reportedly jaguars pass through the forest

when there is less activity in the camp (Hill Bank).

Inside the forest the ground cover is patchy and sparse; it

varies from 0-10% cover with an average of about 5% and from 0-2

feet in height. The medium layer is 6 10 feet high, and the canopy

is 25-30 feet high. The stem dbh (diameter at breast height) is mostly

in the 1-3 inch range; occasionally there is a tree of 10 inch dbh.

Many times two to three stems are close together, approximately

6-24 inches apart; smaller ones are 6 12 inches or more apart.

It is like a thicket; however, one can see some distance because there

are only a few leaves low down; the ground is soggy or water covered

during the wet season. Moho is the dominant tree (probably Hampea

trilobata); the trumpet tree (Cecropia peltata) and botan palms (Sabal

mauritiiformis) are present as well as silkgrass on a higher spot

near the edge ("wild pineapple, " penguella, Aechmea sp. ?), wild

coffee (Rinorea spp. ), and many vines. Areas adjacent to this had

more palms and cutting grass (Scleria bracteata ?, a sedge).

Site 14: Medium Bush, Site 14 is bush, medium in height near site 13.

The soil is Dark brown (7. 5YR 3/2), Silty Clay (fine textured),

sticky, slightly plastic, with clay balls and shiny surfaces. It is

more friable and easier to dig than site 13. Limestone chunks are

found within 8 inches of the surface. The stem dbh varies from 1 to

7 inches with 3 inches being the most common. Trees were as close



67

as 1 foot, 3 feet being the most common, and occasionally some 6 or

more feet apart. They were grouped in clusters of two to five with

sometimes a larger one alone. The ground cover was up to 1 foot high

being basically grass and sedge plus small trees and vines. The floor

cover is variable but the estimated average is 50%. The canopy cover

is about the same with some larger openings; some parts of the forest

have an average of 75% canopy cover. The average canopy tree

height is around 40 feet; the lower layer is 10 to 15 feet high. This

site is adjacent to site 13 (with some topoedaphic and vegetation

differences); some additional plant species are present such as grand

liberty (grand betty, Cupania triguetra), monkey-tail palm (Synechan-

thus fibrosus), cockspur (Acacia sp. ), and wild grape (Coccoloba sp.).

Cutting grass is common, a trait of the swamp forest category.

Site 15: Medium High Forest. Site 15 is medium high forest, approxi-

mately 1/3 mile east of site 14. There is a slight north facing slope of

20 and the soil is Dark reddish brown (5YR 3/3), Silty Clay (fine

textured), sticky, slightly plastic, with clay balls and shiny surfaces.

The soil is very friable; it was the easiest to dig of the three sites

(13, 14, 15). Limestone chunks were found within 8 inches of the

surface. The tree heights are quite variable but portions of the canopy

are around 40 feet while numerous emergents extend to approximately

85 feet. Trees include bay cedar (Guazuma ulmifolia), tubroos

(Enterolobium cyclocarpum), rubber (Castilla elastica), cotton tree
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(Ceiba pentandra), cohune palm (Orbignya cohune), mahoe (Hibiscus

tiliaceus), matapalo (Clusia utilia), white ramon (white breadnut,

Trophis racemosa) in addition to numerous others. The ground floor

is relatively open but contains numerous small cohune palms in addi-

tion to others such as basket tie-tie (Desmoncus schippii), give-and-

take (Crysophila argentea), botun (Sabal mauritiiformis), and nume-

rous ferns. The canopy vegetation gives high coverage, but due to

the great height variability, a considerable amount of light can pene-

trate to the floor at certain times of the day; light also penetrates

between leaves and branches. The floor is relatively open and variable

with perhaps an average of 25% coverage; the canopy coverage is

perhaps 75-100%. Coatis were observed walking high in the trees.

Soil Analysis and Site Studies Discussion

The condition of the soil is reflected in the vegetation and

influences the quality of the habitat. Soils generally good for agricul-

tural purposes also produce good wildlife habitat. A discussion o the

chemical analysis results (Table 5) can be used to compare the habi-

tats.

Sites 1 through 6 are within a close proximity of each other;

1, 2, 3 are grouped together and 4, 5, 6 are about 1/8 mile to the

east and are also treated as a group. From comparison of soils and

observation of the surrounding natural vegetation the sites appear to



Table 5. Soil Analysis Data.
1

Munsell
Ca Mg P K20 Total N

Site Color PH K
Organic

no. Code meq/ meq/ P25
P K 0

2 meq/ ppm %
matter

(moist) 100 g ppm 100 g ppm ppm ppm ppm 100 g %

5YR 2.5/2 7. 72 51.8 10, 360 2.68 322.0 35.7 15.7 312.0 0.665 7200 0. 720 11. 38

2 5YR 2.5/2 7. 12 48. 6 9, 720 3.09 371.0 39. 3 17. 3 292. 8 0. 623 7725 0. 773 8. 49

3 5YR 2.5/2 7. 18 25.8 5, 160 1.77 214.0 42.7 18.8 230.4 0.490 6050 0. 605 6. 92

4 7.5YR 2/2 7. 10 9. 3 1, 860 0.91 107.0 25. 3 11. 3 176. 4 0. 375 5050 0. 505 3. 98

5 5YR 3/3 7.92 23.2 4, 640 1.38 165.0 40.7 17.9 256.8 0.547 5925 0.593 4.51

6 5YR 4/4 7. 10 8. 4 1, 680 1.54 185.5 29.0 12.8 152. 4 0. 324 4700 0. 470 4. 56

7 7.5YR 3/2 8.20 55.0 11, 000 2.56 306.0 S0.3 22.4 201. 6 0.428 7200 0. 720 11. 38

8 1OR 2, 5/1 7.09 56.4 11, 280 4.73 567.0 76.7 34.8 480.0 1.022 7350 0. 735 11.42

9 5YR 3/4 5. 70 10. 5 2, 100 2. 11 253.0 48.0 21.1 241.2 0.513 4800 0. 480 3. 41

10 10YR 6/2 5. 43 0.49 98 0. 23 27.0 15. 0 6. 6 19. 2 0.041 < 100 < O. 010 2. 78

11 10YR 3/2 5.42 0.73 146 0.49 57.0 18.7 8.2 43.2 0.092 150 0.015 3. 06

12 7.5YR 3/2 7.81 71.8 14, 360 3. 30 396.0 57.3 25.2 368.4 0.783 7550 0. 755 11.96

13 5YR 2.5/2 6.88 21.4 4, 280 2.68 321.0 27. 3 12.0 105. 6 0.225 3250 0. 325 5. 92

14 7.5YR 3/2 6. 27 12.7 2, 540 1.60 194.5 15.7 6. 9 56.4 0.083 3325 0. 333 4. 77

15 5YR 3/3 7.39 37.4 7, 480 3.04 367.0 26.0 11.4 120. 0 0. 256 4850 0. 485 6.58

Analysis by Prosser Fert. and A grotec Co. Ltd. Lab. , Belize City and 0. S. U. Soil Testing Lab. , Corvallis, Ore.

1 Sites (Descriptive Names):
1. Relatively undisturbed mixed forest; 2. Fire disturbed bush; 3. Pasture with palms, relatively open area; 4. Milpa; 5. Slashed forest
area; 6. Forest site; 7. Ancient Mayan mound (forest covered); 8. Cohune forest; 9. Meadow with shrubs; 10. Pine-savanna; 11. Disturbed
savanna; 12. Forested hillside; 13. Swamp forest; 14. Medium bush; 15. Medium high forest.
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be somewhat related, except for disturbance factors. Site 1 is a

medium high mixed broadleaf forest with some cohune palms, and the

others are variants of this, or were prior to disturbance.

An area that has been used for agricultural purposes tends to

show the following: the pH goes down, Ca and P are used by the

crops and decrease, as does K2O which is leached, and percent

organic matter decreases; these tendencies are noted by soil scien-

tists including Nye and Greenland (1960). It can be noted that if the

area is burned an initial increase may occur in pH, Ca, and K for

example, but then there is a subsequent decrease. In consideration

of this it appears that site 6 may have been used in the recent past

(residents indicate that it has not been used; however, it may be the

site of one of the milpas on the 1939 air photo) and the forest is

coming back and the organic matter is building up; either that or there

is considerable variation within a relatively small area. Taking 1,

2, 3 and 4, 5, 6 as groups and also considering 1 through 6 as a unit

the following statements can be made (refer to Table 5). Sites 2, 3,

4 and 6 show a lower pH than sites 1 and 5. Sites 2 and 3 have lower

Ca, K2O and % 0. M. than site 1. Sites 4 and 6 have lower Ca, P,

and percent total N than site 5. The % 0.M. of sites 5 and 6 is

comparable and both higher than site 4 (which is to be expected since

it is a milpa). Sites relatively high in % 0. M. are 1, 2, 7, 8, and

12. This is as expected since these are forested areas. Site 7 had a
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considerable amount of limestone present, hence the higher pH. Site

12 also had a high amount of limestone fragments present but it is not

considerably different than site 1, of which it is a continuation. Sites

7 and 12 both had very loose soil in the 0-7 inch layer. Site 7 was on

a limestone Maya mound while site 12 was a hill with limestone parent

material. Looking at the data in both cases one can comment that

whether the underlying material is natural or an artifact of man is not

important; if a long enough period elapses the resulting soil will be

similar. One cannot go too far with a generalization of this sort from

only a pair of examples. However, the similarity in conditions such

as soil (physical appearance and chemical analysis) and vegetation are

remarkably similar. The cohune ridge (site 8) has good soil charac-

teristics, a factor well known by milpa farmers in the area, and pre-

sumably the ancient Mayans. The meadow/savanna area (site 9) is a

small opening between the cohune ridge and a mixed forest with

cohunes. It has poorer soil as expected; water stands here seasonally

and the vegetation type reflects both this and the soil quality. The

pine-savanna (site 10; 11 is related) areas are very low in all factors

as one would expect. These areas are avoided by agriculturalists and

are generally poor wildlife habitat, but they are used as transient

areas by some species and as forage by others. The predominance of

sedges in these areas and the low mineral content of the soil make

them low in nutrition as feeding areas for herbivores,
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Sites 13, 14, 15 are all assumed to be relatively undisturbed.

Sites 13 and 14 are not as well drained as site 15 and consequently

have lower analysis values than the latter in most respects. Site 14

is generally lower than 13 and 15 in analysis. values. Also, the

appearance of the vegetation in 13 or 14 is not as luxuriant or as well

developed as in site 15. All of the sites (13, 14, 15) were open

enough for some of the larger animals to pass through although areas

contiguous to site 13 were well closed in with cutting grass. Accord-

ing to local reports animals pass through these areas (sites 13, 14,

15). Coatis were seen walking along the branches in site 15 and

collared peccaries and coatis were found on and near the runway

adjacent to site 13.

Site factors and conditions have been discussed in this section

with respect to such aspects as vegetation quality, soil conditions

(physical and chemical), and microclimate. Some disturbed areas

attract numerous insects, for example, which make good feeding

areas for insectivores. Some animal species are attracted to a

patchy landscape; however, the broadleaf and cohune forest types

appear to have more desirable qualities than the savannas and cleared

sites for many animal species to be considered in this thesis. These

same areas are the better agricultural sites. Agricultural clearings

made from these better areas attract certain species while other sites

are used as transient or part-time areas.
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Analysis and Discussion of Human Influences on the Landscape
and Wildlife of Belize, Past and Present

The purpose of this section is to trace some of the important

events in the land use history of Belize that are believed to have had

an influence on habitat and wildlife; this is of significance in order to

understand and interpret the present-day wildlife situation. Influences

on wildlife will usually be presented in a general manner in this

section since the emphasis here is on the effects of landscape modifica-

tion; more specific analysis of human influences on selected wildlife

species is presented in Chapter III.

Early man most likely had some influence on wildlife but pre-

sumably little until the alteration of the vegetative landscape by agri-

cultural practices. Evidence of early settlement is found throughout

Belize and from remains in these sites such as artifacts, sediments,

and animal bones some interpretations of the environment of various

time periods can be made. Also these early periods had some influence

on the vegetative pattern and hence wildlife distribution of Belize;

evidence with respect to this will be noted in the following sections.

During times of recorded history, evidence contained in written

records can be found that gives indication of the wildlife habitat situa-

tion during various time periods. With reference to this a discussion

of early settlement and changing land use patterns with presumed

affect upon wildlife will be made.
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Early Settlement Period

It is assumed that the first people that settled in Belize were

hunters and gatherers and gradually developed, agriculture, perhaps

similar to the pattern of occurrence in an area of Mexico studied by

MacNeish (1958). These early settlers presumably had little influence

on the landscape and biota of their environs due to small population as

well as their rudimentary cultural methods, although there undoubtedly

was more of an impact as agriculture was developed, resulting in a

more sedentary way of life.

How early these first settlers arrived in Belize is not known;

however, it is believed that man had settled in the Belize River region

at least by 600 B. C. (Willey et al. 1965) and thereafter increased con-

siderably in population, and presumably had a marked influence on the

wildlife of the region through forest destruction and other activities.

From information and suggestions noted by Bennett (1968), as well as

others, it is reasonable to assume that a "disturbed forest and

savanna corridor" may have existed in the Central America region on

down to South America. How much of the land was cleared in Belize

is not known, but judging from the large number of mounds in the

region it must have been extensive. The following discussion of

archaeological findings of the area will suggest the extent of man's

influence on the region during this period, and give some indication of
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wildlife habitat modification and impact on wildlife resources. Since

the Belize area is a part of the Yucatan-Peten region, both physio-

graphically and archaeologically, a portion of the following discussions

will relate to this regional concept,

Early Settlement along the Belize River. Table 6 indicates some

dates and other factors pertaining to a site excavated in the Belize

River area presumed to have been occupied_ by Mayans. This site is

significant as far as excavations in this area are concerned in that it

mainly consists of house mounds and therefore gives a better indica-

tion of activities of the general inhabitants of the region than do the

ceremonial centers of temple and palace mounds, since the house

mounds cover more extensive areas and presumably are of the

"typical" Mayans of the periods in question..

Changes in occupance and population density can be inferred

from sites shown in Table 6 by the percent of mounds occupied in each

level excavated in the sample. The dates are based upon correlations

of artifacts and strata with related Mayan areas (dates determined

from dating made at other areas, basically from use of sources such

as the "Mayan Calendars").

According to Willey et al (1965) the sequence of phases indi-

cates the settlement of a forested area, a doubling of the population

and then a decline presumably due to diminution of resources (quantity

and/or quality) such as decrease in river mussels and overuse of



Table 6. Time Sequence of Mayan Occupance along a Portion of the Belize River. 1 Based on data
presented by Willey et al. (1965).

Occupation Level/
Ceramic Complex

No. Excavated
Time Period Mounds

2Occupied

Percent Mounds
Occupied

Estimated
Population

for Site
Jenny Creek ?-600 BC 18 27.7 550

Barton Creek 600-300 BC 15 23.0 460

Mount Hope 300 BC-AD 100 24 36, 9 740

Floral Park 100 BC-AD 300 50 76.9 1540

Hermitage AD 100-600 50 76, 9 1540

Tiger Run AD 600-700 55 84.7 1700

Spanish Lookout AD 700-1000 65 100.0 2000

New Town AD 1000- ? 62 95.4 2000 (or less)

1

2

Two hundred sixty-two mounds were present in a cleared field (at Barton Ramie) with an area of
more than 2 sq. km. ; of this, there was around 6 km river frontage. Mounds extended outside this
area.
Sixty-five mounds were excavated.
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land. It is assumed that the milpa system was used on the slopes as

at the present due to more fertile soil and better drainage in this type

of area (Wright et al. 1959). Denudation of the forest resulted in soil

being washed off, as silting evidence suggests (Willey et al. 1965)4

They (Willey et al. ) estimate that the upper Belize River area may

have supported 24,000 individuals,

Wildlife Remains. A list of the animal remains and the relative fre-

quency of each species found in the Barton Ramie excavations is

shown in Table 7. It should be pointed out that based on knowledge of

habitat requirements, the faunal list suggests that the area was a mix-

ture of both forest and cleared areas, for at least part of the time and

presumably for most or all of the occupation sequence, although this

is difficult to determine since definite correlation for excavation levels

is not given. Willey et aL (1965) noted that wildlife resources for the

first phase lasting to around 600 B. C. included peccaries, deer,

armadillos, land snails, freshwater shellfish (such as river mussels),

and turtles. However, since deer were found in all phases there is an

indication that there was some forested area (or at least thickets)

during the entire settlement sequence presumably providing good

habitat for the deer which in turn was a somewhat continuous food

supply for the village. Very little can be said about the other animals

from Barton Ramie because they may not have been important dietary

factors or items of use, or for some other reason their bones were
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Table 7. Animal Remains from the Barton Ramie Site.1 Based on
Willey et al. (1965).

Species Lots

Deer

Brocket

Peccary
Tapir

Mammals
Odocoileus virginianus
(found in all phases)

Mazama americana
Mazama sp, ?

47

1

9

Pecari tajacu 7

Tapirus bairdii 5

Dog Canis familiaris 1

Canis? familiar is 4

Cotton-tail rabbit Sylvilagus? floridanus 3

Sylvilagus sp. ? 3

Howler monkey Alouatta sp. ? 1

Agouti Dasyprocta punctata 3

Opossum Didelphis marsupialia 2

Ocelot Felis (Leopardus ?) pardalis 2

Gray-masked opossum Philander opossum 1

Pocket gopher ?Orthogeomys grandis 1

Armadillo Dasypus novemcintus 2

Unidentified mammalian bones 26
118

Reptile s

50 small lots -- detailed study was not made but Crocodylus and turtles
were well represented.

Birds
Relatively few bones were present.

Ortalis vetula (chachalaca) 1

Agriocharis ocellata (ocellated turkey)
Mollusks

Very few marine species; however, freshwater species were more
common.

'In order to give some indication as to use frequency, the 118 lots of
mammal bones collected during the excavations are presented accord-
ing to distribution in lots,
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not preserved in these sites. East of this area great numbers of

black-throated bobwhite (Colinus nigrogular s) bones were

found at Tikal, Guatemala (Smithe 1963), indicating that cleared areas

must have been present in the forest. This bird presently does not

occur there (Smithe 1963) probably since Tikal is now surrounded by

forests and this bird's habitat is open areas.

Some Other Early Occupation Sites in the Belize Region. The distribu-

tion of archaeological zones in Belize is shown in Figure 6 which gives

an indication of the extent of Ancient Mayan settlement in the country.

The sites were concentrated on free-draining black soils, on lime-

stone with some terrace alluvium formerly subjected to seasonal

flooding, or on siliceous limestone with flint, and sites are generally

lacking in pine-savanna areas probably due to poor soil conditions

(Wright et al. 1959). Very steep areas were avoided as were low

swampy ones. Sites with moderate slopes probably were selected

because they afforded good drainage. The information in Figure 6

undoubtedly does not represent the full extent of Ancient Mayan settle-

ment in the region because not all areas have been extensively mapped

for this purpose.

The Melhado site near El Cayo possibly dates back to the second

millinnium B. C. and lasted until about 900 A. D. , a period of some

2, 000 years (Willey and Bullard 1956). The site at San Jose has a

small number of house mounds and thus probably was never very



80

/ o I

Indicates site location

0 10 20
1

Miles

Figure 6. Distribution of Ancient Mayan Sites. Based on Thompson (1939) and Wright et al. (1959).
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large. Very few animal bones were found in the excavations and a

patchwork of forest, wamil (second growth forest), and milpas existed

when the area was being excavated, probably representative of the

conditions during. Ancient Mayan occupation (Thompson 1939).

Mountain Cow Water Hole south of El Cayo has the necessary pre-

requisites for settlement with respect to climate, soil and game,

although there is a shortage of water in the dry season; a number of

former Mayan habitation sites are found in this area (Thompson 1931).

A site near Benque Viejo (Xunantunich) is found on a hillside and was

undoubtedly the major ceremonial center for the immediate region.

Gann (1938) refers to the mounds and other remains in Corozal

District (near San Xan) as indicating that the area was densely popu-

lated at one time, While in Toledo District, Thompson (1930) noted

the presence of many ruins and favorable natural conditions (game,

rivers for communication, productive soil, etc. ), and stated that the

area at one time must have had a considerable population. Two of the

larger centers are Lubaantun and Pusilha with numerous smaller

ruins scattered throughout the western half of Toledo District extend-

ing to the Maya Mountains. Gann (1925) suggests that the area around

Lubaantun in southern Belize was open country during the Mayan

period; he expresses the opinion that the open conditions are more

healthy than the presently uninhabited bush. Animal remains exca-

vated at this site were those of deer, peccaries, fish (vertebrae),
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river shellfish, crabs (claws), and others; these were presumed to

have been a food offering (Gann 1926). Deer and curassow (?) bones

were found at the Chumucha site (Gann 1928), Pendergast (1969) notes

that Altun Ha, in Belize District, possibly dates back to 600 B. C.

having a rather extensive settlement by perhaps 200 B. C. and ending

by about A. D. 900 to 950, this being preceded by a decline. Hun-

dreds of house mounds are present in the area and the population at

its peak was perhaps 8,000 to 10,000 people with possibly no more

than 2,500 in the square kilometer of the central main area. It was

noted that claws from jaguar skins were found in a crypt in the 600-

650 A. D. phase (Pendergast 1969), indicating presence and human

usage of this animal,

Results of Early Mayan Occupancy. It is felt that a large portion of

Belize was under cultivation during the Mayan period, in fact, probably

all except for swamps, pine forests and savannas (Stand ley and Record

1936). The present shifting cultivators avoid swamps, pine forests

(poor soil), and savannas (matted "sod" difficult to cultivate); they

concentrate on broadleafed forests with the site based on indicator

species of trees found on more desirable soils. It is assumed that

this was also true in the past.

It is felt by some that much of the area of Middle America

settled by the Mayans was under cultivation or bush fallow. Morley

(1936) felt that the fall of the Mayan civilization was an expression of
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the law of diminishing returns in respect to their agricultural system

(p. 598). He further stated (1936:615):

I believe that by the eighth century, after perhaps a
thousand years of intensive occupation, the Old_ Empire
region had been gradually transformed from a heavily
forested area to vast man-made savannas, The forests
were replaced by grass lands, and agriculture, as
practiced by the Maya, was at an end,

This naturally did not take place all at once, but
slowly, the forest gradually retreating before the
advancing savannas.

Most do not take this extreme position, nor do all accept the land use

theory for the decline of the Mayan civilization, but the decline of

land resources was undoubtedly a contributing factor, if not the main

one. Present-day Mayans have to go considerable distance to their

milpas when land near them becomes less productive. Thus with an

increasing human population, the pressure on the land would be

intensified having an influence on wildlife habitat and a resulting effect

upon animal populations and distribution. Species requiring high

forest presumably decreased or moved to other areas, while other

forms were able to maintain a position in the second growth areas.

Those species that require open areas and second growth areas

undoubtedly increased, at least until they were possibly over-hunted

as is true in some areas today. It is suggested that there was exten-

sive habitat modification during the Ancient Mayan period. Lundell

(1937:10) noted that

In considering the vegetation, three points stand out:
(1) that the greater part of the upland forest of the area was
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felled for agricultural purposes; (2) that the population probably
had sufficiently declined by A. D. 1000 so that the greater part
of the area was permanently abandoned; and (3) that scattered
settlements probably have been present since the time of the
Old Empire,

The most important fact is that the greater part of the
region has been completely abandoned during the past 800 or
900 years, during which interval the climatic climax forest
has had time to develop.

As noted the land use system of the Ancient Mayans was pre-

sumably the forest fallow or milpa system as us.ed.at the present. In

addition to the milpa, at the present there are small semi-permanent

plots having a mixture of trees, perennial herbs and other crops used

by the household. Not all trees are cut in the milpa as certain types

are left for varying reasons. The cohune palm (Orbignya cohune)

for example is useful as well as being hard to exterminate and is found

in conjunction with archaeological ruins. Man's role in its distribution

is discussed by Johannessen (1957). Other trees such as sapodilla or

chicle (Achras zapota), mahogany (Swietenia macrophylla), cedro

(Cedrela mexicana), and ramon (Brosimurn alicastrum), when found in

a more clumped fashion in comparison to the usual dispersed pattern

in a mixed tropical forest, are commonly indicators of past distur-

bance such as clearing and are associated with former Mayan occupa-

tion sites. Lundell (1933:72) states: "I have found groves of the

racoon tree covering every Southern Culture ruin which I have visited,

and it is no mere coincidence that this species is abundant there. "

This human influenced distribution of trees can have a resulting
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influence on the seasonal distribution of wildlife in the forest with

respect to food sources.

Roys' (1943) statement that 80% of the land area of Yucatan was

constantly reverting to thicket and forest appears to be a reasonable

estimate if there is no great land pressure. This suggests that 20%

of the land area would be in open clearings and varying amounts would

be in various stages of forest fallow. In Peten, Cowgill (1962) refers

to "climax" forest as land that has rested for 25 years or more,

However, analysis indicated that ". . it is conservative to conclude

that stable swidden agriculture can be carried out on the basis of

four years' rest after a single crop, or six to eight years' rest after

two successive crops" (Cowgill 1962:276). In the above situation 20

to 25% of the land would be in cultivation at any one time and the

remaining 75 to 80% in fallow. If all of the usable land were under

cultivation at one time this would have been deleterious for wildlife

requiring tall forest. Therefore, considering the present-day wild-

life of the region, there must have been sizable uncultivated refuges

nearby within reasonable distance so that repopulation of wildlife

could occur between the time of decline and "abandonment" (600-1000

A, D. ?) and European contact (ca. 1500 A. D. ) since many of these

animals were reportedly present in the Yucatan-Peten region at that

time.
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If as proposed by some that all good forested land was under

cultivation or fallow during the Mayan period, what was the plight of

the forest animals ? This question relates to the idea proposed by

Bennett (1968) where man-made savannas provided avenues of dis-

persal for certain animals. However, some species cannot tolerate

these open or semi-open areas. It is suggested that not all broadleaf

forest areas of Belize were under cultivation at any one time; the

"law of diminishing returns" in the forest-fallow system would have

prevented this from happening. Animals needing forest habitat must

have remained in "refuges"; certain highland areas such as in the

Maya Mountains are a suggestion of such sites of adequate habitat.

The densities and dispersal patterns of Ancient Mayan house mounds

varies in Belize, indicating that perhaps not all of the forest land was

under intense utilization pressure. It is realized that house mounds

are dwelling sites and farming can take place many miles from them;

however, it is possible that some of these areas were less inhabited.

Taboos and religious significance could have spared the hunting of

some forms but habitat modification would tend to destroy them

anyway. It is suggested that the animals that require certain environ-

mental conditions redispersed from Central American areas not

included in extensive cultivation, assuming that some adequate sites

did exist in one place or another at a given point in time,
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It is suggested that trees (for fruit, etc. ) were left standing by

the Mayans, and plots with perennial plants were present. Lands

doubtless consisted of both cultivated and uncultivated portions as

previously suggested. In fact the lack of Mayan remains in a number

of areas tends to verify this. Forested areas used by the Mayans tend

to have groups of certain species together (as a result of the trees

tiey left), a pattern that is atypical in the true mixed broadleaf forests

of the region.

Thus it appears that forested areas remained in the region as

adequate habitat for the wildlife of the region, and this presumably

allowed subsequent increases and redispersals to reforested areas.

Furthermore the resulting clumped distribution of certain food source

species presumably had an influence on the distribution of wildlife in

the forest as suggested by present-day hunters.

End of Mayan Empire Period to European Contact. Very little can be

stated concerning land use between the time of the decline of the Mayan

Empire and European contact but there is no evidence to indicate that

the area was abandoned. Presumably a small number of Mayans

remained in certain areas for some time afterwards. This is sug-

gested by archaeological records along the Belize River (Barton Ramie

site) and accounts of Spanish explorers and missionaries during the

16th and 17th centuries indicating presence of Indian groups in certain

areas. It is possible that these areas were abandoned temporarily

and returned to in the course of the "extended" milpa cycle; when the
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nearby milpa becomes unproductive increasing distances develop

between the village and the milpas, a factor which may lead to migra-

tion, Therefore it is possible that there were people somewhere in

the territory at all times since the Mayan Empire decline. However,

the land use intensity during this period was probably slight compared

to former and present times. Presumably the land use practices at

this time were mainly in the form of the milpa system. Lundell

(1937:9-10) stated

Although conclusive evidence is not at hand, it is supposed
that the population in Northern Peten and elsewhere in Peten
had declined drastically by A. D. 1000, and most of the land
had been abandoned permanently. Scattered settlements
probably continued to exist in the area. I see no reasons to
back the opinion that the land was utterly forsaken even though
the cultural centers shifted elsewhere, chiefly northward.
According to Maya chronicles, the Itza tribe returned to the
Lake Peten area in the fifteenth century and built Tayasal,
the stronghold which was not conquered until 1696,

Human influence on wildlife and habitat during this period (ca. 1000-

1500 A. D. ) in Belize is presumed to have been minimal.

In summary there is considerable evidence that the region under

study was occupied by humans starting at least by the first millenium

B. C. and continuing for around 2,000 years. During this period most

of the area probably was under the influence of man at one time or

another resulting in varying degrees of wildlife habitat modification.

Limited evidence suggests that much of the vertebrate species that

are present today were probably present at that time. It appears that
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around 1000 (?) A.D. the human pressure decreased, presumably

allowing the habitat and wildlife populations affected to "stabilize. "

As will be seen in the following discussion, human influences on the

area were presumably minimal until relatively recent times.

Period of European Contact and
Forest Resource Exploitation

European contact began in the 16th century, and from early in the

17th century until late in the 18th century land use was mainly in the

form of logwood (Haematoxylon campechianum) cutting in the acces-

sible areas near the coast and rivers; some mahogany was also taken.

This type of logging was selective since the forests were mixed, thus

presumably very little wildlife habitat was destroyed. Agricultural

land use developed to a limited extent during the 19th century; how-

ever, the extraction of forest products continued to be the important

activity.

Land Use from the 16th through the 18th Century. It can be noted that

the Spanish were involved in the area during the 16th and 17th centuries

but did not establish permanent settlements. English involvement in

the area began early in the 17th century with logwood cutting although

perhaps they had visited the Bay of Honduras during the latter part of

the 16th century, The mouth of the Belize River may have been used

as a base for buccaneers in order to prey upon Spanish shipping.
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According to strong tradition, the Settlement of Belize was either

founded around 1638 or 1640 by Captain Peter Wallace, a Scottish

buccaneer or by people from a wrecked English ship along the coast,

but ". . . the origins of Belize remain obscure" (Waddell 1961:7-8).

The Spanish had obtained logwood since the late 16th century; whether

or not they obtained some from Belize during that period is not known.

In the early part of the 18th century slaves were introduced from the

West Indies to work as woodcutters (Waddell 1961), It can be stated

that

. . . until the year 1798 the colony had been nothing more or
less than a logwood and mahogany cutting district, without
any positive right to the soil. Naturally the old settlers and
woodcutters would occupy such lands as were easily accessible
to the principal rivers, creeks, and lagoons, which abounded
in the woods of the country.

To the north this was eminently the case, the low lands
and swamps abounding in logwood and mahogany, and the
rivers and creeks, navigable almost up to their sources,
affording great facilities for getting the woods out. Again,
until 1798 the settlers only occupied as far as the river Sibun;
and therefore, even if they had the inclination to 'locate' far-
ther south, they were stopped by the treaty of 1786 (Bristowe
and Wright 1888-89:82).

The affect of land use was presumably negligible and it is expected that

hunting of wildlife for food occurred during this time period; however,

it no doubt had little effect due to low human populations and their

limited extension into the forests. It appears that human impact on

the region was minimal during the 16th, 17th and 18th centuries.

Land Use during the 19th Century to Early 20th Century. Figure 7

shows the timber concession area of the Settlement of Belize during



91

Q

)

Treaty of 1783

Treaty of 1786

0 20
I i I

Miles

Figure 7. Land Concessions of 1783 and 1786. Based on Humphreys (1961) and
Waddell (1961).
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the late 18th century. These Spanish concessions prohibited farming

but finally in 1839 the superintendent was authorized to give land titles

and informed that "cultivation of the soil" was no longer to be objected

to (Humphreys 1961). Agriculture was neglected first due to the empha-

sis on forest exploitation and the prohibition of cultivation by the

Spanish, and later because of a lack of farming tradition since forest

work was considered to be more dignified by a great many of the people

(Waddell 1961). By 1823 logwood and mahogany were reported to be

scarce and unprofitable (Burdon 1935). In 1848 Maya-speaking mestizo

immigrants began to settle in Corozal (Burdon 1935). According to

Metzgen and Cain (1925), the area was settled by refugees from

Bacalar, Mexico, from 1845-1849. The milpa cultivation of corn was

practiced. The Corozal area thus has supported farming and a rela-

tively high population density following that initial settlement in the mid-

1800's. Elsewhere in Belize, settlement had been mainly along the

coast and rivers. In 1862 the British Government made the "settle-

ment" a colony and thus assumed full sovereignty which tended to be a

stimulus to agriculture. Between 1860 and 1890 numerous agricultural

projects were started, but only a few prospered (Waddell 1961).

Settlement in Belize (British Honduras) until the middle 1800's

was mainly along the coast and rivers, a number of which are navi-

gable almost to their source. In Belize District settlement was made

along the Sibun and Belize rivers. Corozal was settled by an
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influx of mestizos and Indians from the north. Many of the people in

Cayo were mestizos and Indians from Guatemala. Caribs settled in

villages along the coast, such as at Stann Creek and Punta Gorda

during the early 1800's (Metzgen and Cain 1925). Toledo was a short-

lived settlement of southerners from the United States after the Civil

War. In respect to Toledo District, Metzgen and Cain (1925:44) state

"Indians are scattered everywhere, and a steady flow has taken place

since 1911 of Indians from the. Republic of Guatemala. " The first

Mopan Mayans (about 100 or so) came to southern British Honduras

around 1883 or shortly after (Thompson 1930); presumably the area

was virtually uninhabited prior to that time. When the sugar cane

industry developed, a number of East Indians were imported, and

reportedly the animal referred to as the mongoose (Herpestes sp, ?)

was brought in to keep down snakes and other "pests. " Very little

settlement into the inland areas has taken place even to the present

century, however more has occurred since the opening and extending

of roads into various areas (mainly since the 1930's).

Wildlife Status. Judging from statements made by Henderson (1809)

it appears that the wildlife situation at that time was presumably

similar to what it was during the first half of the 20th century. The

British Settlement in Honduras at that time (late 18th to early 19th

centuries) essentially extended from the Hondo River in the northwest

down to the Sibun River (essentially the northern half of present-day
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Belize, according to Henderson's map). During the 19th century the

main influence on habitat and wildlife presumably occurred in acces-

sible areas such as along streams, coastal areas, and around settle-

ments. The greatest impact was no doubt in more settled areas such

as Corozal and around Belize City; nevertheless, for the most part it

was probably not too great.

Contemporary Period

This period, as the others, has no definite starting point.

However, it is arbitrarily established to begin in the early part of the

1900's mainly because 1) it is within the memory of a number of living

inhabitants, and 2) important changes have occurred since that time

that affect modern-day Belize,

Even into the 20th century the period of forest exploitation con-

tinued. In 1922 a forest department was created under the direction of

C. Hummel which brought far-reaching changes in forest policy.

Hummel's work was the basis of more recent forest policy which has

emphasized the development of a forest estate for protection, preser-

vation, and efficient exploitation (March 1971). Prior to the Second

World War the only forest product of importance other than mahogany

(Swietenia macrophylla) was chicle, which is a gum obtained by tapping

the latex from the sapodilla or sapote tree (Achras zapota) and the

lower grade "Crown Gum" from the chiquebul tree (Achras chicle).
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During this century, forest products have declined, mainly due to over-

exploitation. In addition to changes in forest policy and a decrease in

forest products exports, agriculture has been increasing. In 1955 the

value of agricultural exports surpassed that of forest products (see

Figure 8).

Agricultural Land Use. Agricultural land use was not very extensive

during the early part of this century; emphasis was still on forest

products. The situation of settlement patterns and agricultural land

use during the 1930's was briefly discussed by Stand ley and Record

(1936). It can be assumed that very little wildlife habitat destruction

was in process during the 1930's (even though shifting cultivation was

practiced) since the bulk of agricultural activity only extended about a

quarter of a mile inland on each side of the rivers. This pattern of

farming concentration near the rivers still existed during the 1950's

(see Figure 9) and has continued to the present with the added factor

of road development that has aided inland settlement. A point of

interest is that the Ancient Mayans had a similar pattern (see Figure

10), presumably for similar reasons, namely, sites selected for

accessibility and good soils. Recent agricultural land use and its

expansion will be considered more extensively in the context of follow-

ing sections, including the one entitled "Human Influences on Habitat

by District. "
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Road Building. Road building has been an important factor in opening

up various areas of the country heretofore inaccessible or only

covered by trails. This has subsequently resulted in considerable

wildlife habitat destruction. However, many of the areas in the coun-

try still are only accessible by trails, seasonal logging roads, streams,

sea travel, and aircraft.

The Northern Highway began in the 1850's and ran a short

distance north of Belize City to the Haulover (Haulover Creek). It was

extended to San Estevan about 1936 and during the late 1930's it

reached Corozal Town. In the early part of this century a railroad

extended from Stann Creek Town to Middlesex and its route was later

made into a road; in 1954 the road (Hummingbird Highway) was

extended to Roaring Creek. Between 1943 and 1947 the Western

Highway was built between Belize City and San Ignacio (El Ca.yo).

Prior to that time travel was either by mule trail or river. From the

1940's to the 1960's the Southern Highway began as a series of Fores-

try Department roads. A connection of the Independence-Mango

Creek Road was made with the Punta Gorda-San Antonio Road in 1963,

finally opening up the Toledo District to road travel. As these roads

were constructed, settlement occurred along them, as can be seen in

the present-day settlement patterns. Smaller feeder roads have been

opening up more area on either side, but much of the inland area

still remains unsettled.
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An example of the type of change occurring after the opening of

a road is shown in Figure 16 in a later section entitled "Some Changes

in the Big Fall Area, Toledo District: An Example. " This illustrates

the land use pattern before and after the completion of the Southern

Highway as well as resultant influences on habitat and wildlife.

Land Utilization Tax, The recent government policy has been to

encourage agricultural development. Since a large portion of the land

was held by individuals who were not developing the land, it was

necessary to develop an incentive. One such measure was the Land

Utilization Tax (British Honduras Ordinance No. 7, 1966) which

basically imposes a tax on lands exceeding 100 acres not being

developed. A higher tax is imposed the closer the land is to a road-

way. One result affecting wildlife is that this does not encourage

forest strips between fields and along streams, a factor important to

the maintenance of a continued wildlife resource.

Trends in Population and Land Use. The population of Belize has

increased at a rapid rate during this century as can be seen in Figure

11, The centers of concentration area northwestern Corozal District,

northwestern Orange Walk District, San Ignacio area, Belize City

vicinity, Stann Creek Valley, and the Punta Gorda area (see Figure 12).

The large relatively unsettled area in the northeast partially has

drainage problems, southern and western Orange Walk District are

devoted to logging mainly, and the area around the Maya Mountains is

high elevation and is relatively inaccessible.
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Formerly forestry products were the mainstay of the colony.

This began with logwood cutting in the 17th century along the coast and

extended inland along Old River (Belize River), and New River in

the north. Eventually mahogany became important and also some

other woods such as pine. Exploitation depleted the timber resources

and in 1955 agricultural production surpassed that of forestry products

in export value. With an increasing population and a trend toward

agricultural development the influence of man on the landscape has

increased and is almost certain to be markedly greater during the

remainder of this century than it ever has been since settlement of the

colony.

Forestry land area by districts as well as Forest Reserves are

given in Table 8 and Figure 13. It can be seen that most of the forest

land is in the southern and western parts of the country and is habitat

for most of the game species of wildlife. Forest land classified by

vegetation category is given in Table 9 and it should be noted that about

21% of the land at least (since these figures are for 1966) is presently

being influenced by man in a marked measure. About 4. 1% was in

urban and permanent cultivation and about 17% was in shifting cultiva-

tion in 1966. The present situation is presumably such that more of

the shifting cultivation areas are developing into permanent agricul-

ture. From the information in Table 10 it appears that around 4% of

the total land area was in permanent cultivation as of 1971; however,



Table 8. Forest Land Categories by District. Area in square miles.

Territorial Unit

Administrative
Districts

Total Area
of Unit

State Forest
Private
Forest

Total
Forest
Land

Percentage of
Whole Area

Forest
Reserves

Total
Forest
Land -

Production
Reserves

Protection
Unreserved

Reserves
Total State

Forest

Corozal 718 51 15 66 - 66 7. 1 9. 2

Orange Walk 1, 830 75 48 123 1, 133 1, 256 4. 1 68. 6

Belize 1, 623 156 - 89 245 56 30L 9. 6 18. 5

Cayo 2, 061 455 300 98 853 65 918 36.7 44. 5

Stann Creek 840 133 299 432 45 477 15. 8 56. 4

Toledo 1, 795 668 30 420 1, 118 26 1, 144 38.9 63. 7

Total 8, 867 1, 538 330 969 2, 837 1, 325 4, 162 21. 1 46. 9

Total Forest Reserves: Year Area (sq. mi. )
1925 2, 055 (approximate area)
1959 2, 837
1966 2, 02 9
1973 1, 900 (129 sq. mi. dereserved)

Source: British Honduras Forestry Department. (Data for main body of table as of 31 December 1959)
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Figure 13. Forest Reserves. Based on provisional information provided by the Forestry Dept. ,
Belmopan (1973 map). Sketch map.



Table 9. Forest Land by Vegetation Category (area in square miles).' Adapted from the British
Honduras Forestry Report for 1966.

Vegetation
Category

Total
Permanent

Forests

Total
Non-permanent

Forests

Total
Forest
Land

Percent of Total Land and
Swamp Area

Permanent
Forest

Non-permanent
Forest

Total
Forest

Land

Closed forest
(broad-leafed)

1494. 9 4815.6 6310. 5 16.9 54.3 71. 2

Woodland and
Pine Forest 323. 8 257.4 581.4 3. 6 3.0 6. 6

Mangrove and
Swamp 17. 3 906. 9 924.2 0. 2 10. 2 10. 4

Open Areas and
Grassland 160. 6 526. 9 687. 5 1.8 5. 9 7. 7

Grand Total 1996. 6 6506.8 8503.4 22. 5 73. 4 95. 9

'Total land area is 8, 866. 8 square miles. The remaining 4. 1 percent is urban and permanent cultiva-
tion. Shifting cultivation is included in non-permanent closed forests and is estimated to cover 1, 500
square miles (around 17% of the total land area or about 24% of the total closed forest area).
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Table 10. Agricultural Land Use (acres under cultivation). 1

Crop 18862 1887 19623 1971

Sugar cane 2, 502 2, 120 14, 055 42, 300
Citrus 7, 056 9, 201
R ice 3, 108 9, 955
Corn 6, 578 5, 157 17, 203 25, 300
Beans 673 5, 046
Cacao (cocoa) 1, 857 1, 200
Plantains (545)4
Bananas (1, 500)
Plantains and bananas 6, 3065 6, 306 3, 458 2, 045
Coconuts 10, 542
Cucumbers 885
Root crops 591
Peanuts 335
Grain sorghum 340
Pastures, cultivated (17, 000)
Pastures, unimproved (105, 000)
Pastures 42, 187 122, 000
Fruit trees 2, 946
Other crops 31, 019 1, 408 4, 500

Total 44, 6016 104, 492 223, 698

1 Total Land Area: 5. 7 million acres. Land suitable for agricultural
development: 2. 2 million acres; of this about 50% is suitable for
arable farming and about 50% is best suited for pasture. At the
present (1971) about 10% of the land suitable for agricultural develop-
ment is being utilized.

21886-1887 Data from Bristowe and Wright (1888-89:168-169).
31962 Data from British Honduras Development Plan 1964-1970; the
study was made August 1962-January 1963, so the data are presumed
to be for 1962 or earlier.
( ) Indicates subtotal for crop to be grouped below.4

5Includes other minor products also for 1886-1887.
6 Total cultivated land is estimated for 1887 (Bristowe and Wright

1888-89).

Source (other than 1886-1887 and 1962): "Agriculture in Belize"; The
Ministry of Agriculture, Lands, and Cooperatives, Belmopan,
1972.
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this figure based on total area can be somewhat misleading since a

considerable portion of the country is unsuited for agriculture. Pre-

sumably the broadleafed forest areas are the best land for agriculture

and are used the most; then calculations and estimates based upon the

total area of this category would give markedly different figures.

From Table 9 it can be calculated that 24% of this broadleaf forest

category of land was probably in shifting cultivation. Also if the 4%

of the total land area noted as being in permanent cultivation in 1971

is in reality within the broadleaf forest area, then by calculation

over 5% of the broadleaf area is under permanent cultivation. This

would suggest that at least 29% of the better land in the country, for

both agriculture and wildlife, is undergoing a marked change. It

should be noted that some area other than former broadleafed forest

is presently being cultivated and that not all broadleaf forest is

suitable for agriculture.

The distribution of Forest Reserves (where game would pre-

sumably have a bit more protection since the area is administered by

the Forestry Department and each officer is also a game warden) is

presented in tabular form in Table 8 and on maps in Figures 13 and

14. The slight differences in the maps are due to different government

sources; they are both provisional, and hence exact boundaries are

not available at the present. The nature of the maps is also of sig-

nificance; the Lands Survey Department map is for 1971-1972 and
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shows land category distribution, while the forestry map indicates

changes proposed as well as those already having taken place. It

should be noted that the large forested area in southwestern Orange

Walk District is owned by a private company that has a logging

operation; this is fortunate in respect to forest protection and the

wildlife because under other circumstances it presumably would have

been degraded as habitat by small logging operations, shifting cultiva-

tion, and permanent agriculture as has happened in a number of other

areas of the country. There is indication that the Indian Reserves

(Figure 14) may be phased out; these people are restricted to the

reserve areas for their shifting cultivation, and as a result only about

5 years of forest fallow takes place. Agricultural Reserves (Figure

14) can only be used for agriculture and thus are an assurance that

these lands will remain in agriculture.

The present distribution of farming lands is similar to that

shown on the 1954 map (Figure 9); however, extensions inland and

along roads are constantly being made. Agriculture land use has

increased as indicated in Table 10 which also shows agricultural

product types. Knowing the crop type is significant in that one can

better visualize the type of landscape and hence the habitat type being

created or altered. This is discussed in the section "Human Influences

on Habitat by District. " As noted previously, agriculture development

was formerly inhibited by Spanish concession agreements and later by
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Figure 15. Proposed Reserves. Proposed Reserves, including existing archaeological sites, based
on information provided by the Forestry Department, Belmopan (1973). Sketch map.
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lack of a farming tradition. This lack of development is in the process

of being changed markedly at the present.

A land use category of special interest is the Proposed

Reserves, some of which are indicated in Figure 15. These sites

presumably will give wildlife complete protection. As noted in the

B. A. S. Bulletin (April issue BAS 1971:3) the Columbia Wildlife Reserve

in Toledo District has been set aside, This reserve has apparently

had considerable support from. the Belize Audubon Society and as

noted (April issue BAS 1971:3)

This 6, 000 acre (approximately) tract of tropical rain forest
in the Columbia Forest Reserve of the Toledo District has
been set aside as a wildlife sanctuary and nature reserve
in which all plant and animal life will remain undisturbed.

This one as well as a number of others proposed to (or by) the

Forestry Department are potential areas of special protection for

wildlife, and should definitely be incorporated into the Comprehensive

Land Use Plan of the country.

The first Conservation Officer to work under the Ministry of

Trade's Wildlife Management Program was appointed around May

1971. The conservation program has a "minimal amount" of funding

and is part of the Forestry Department, which is at the present at a

"low priority" in respect to agriculture; however, various plans and

proposals are being made which should improve the situation.

Agricultural development is proceeding with much government

encouragement and forestry is trying to take on a new outlook by



111

demonstrating that various "secondary hardwoods" are useful, and by

maintenance of sustained yield programs. Replanting of mahogany is

being done in some areas in spaced strips. The conservation pro-

gram is gradually developing, with plans to send officers abroad for

training in wildlife management. The program handles public educa-

tion in respect to wildlife conservation, enforcement of regulations,

as well as administering of "big game" hunting concession "districts"

which are issued to private individuals in the country. In addition

other wildlife forest products such as hides come within this jurisdic-

tion (the skin business was in the process of being phased out in 1973).

Population and Land Use Trends Summary. A number of comments

can be made on population trends. The projected population for 1980

is 173, 870 (British Honduras Development Plan, 1964-1970). It can

reasonably be hypothesized that at one time the area had a similar

population by using the following rationale. Assuming that 20% (about

1, 774 square miles) of the land of Belize is arable, other than pas-

tures which is perhaps another 20%, then based on Lands Department

Data (Table 10) and use of the assumed carrying capacities of 60

(Emerson and Kempton i935) and 100 persons per square mile (Cowgill

1962), the population of the area daring the Ancient Mayan period was

perhaps 106,000 to around 177, 000. In other words, the population

could have been equal to the present population or even greater.

There is a difference in that the present population is not self
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supporting in respect to food resources since only about 10% of the

arable land in the country is being used, and food products are being

imported.

The conclusion suggested is that in the near future the impact of

man on the landscape will become similar to what it was around 1, 000

years ago. For wildlife there is an important difference, presumably

the Mayans used shifting cultivation which allowed the area to be a

mixture of forests in various stages and small clearings, while the

present trend is toward very large cleared tracts of land, although

presumably blocks of forest will remain. This will measurably change

the wildlife composition of various localities in the region. This fact

can be more fully realized after the wildlife, their habitat require-

ments and human influences are discussed more fully in Chapter III.

Wildlife Status Circa 1920-1955. A number of scientists have spent

time in the forests of Belize (British Honduras) during the contempo-

rary period, and subsequently have written about their experiences,

making note of a number of the animals that they have seen (Gann 1925,

1926, 1928; Sanderson 1941; Thompson 1930, 1931, 1963; Wilcox 1954;

and Wright et al. 1959 are some examples of sources). Judging

from their comments it appears that in the unsettled areas, for the

most part, wildlife was similar then as it was in the recent past; this

tends to agree with the information related by natives. The present

human modified landscape, with hunting pressure due to population
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increases, has intensified somewhat so one would expect a decrease

in wildlife numbers along with habitat modification (some changes are

discussed in the next section). There apparently is a tendency for

wildlife in general (at least the larger forms) to be more numerous in

the southern and western portions of the country, with the exception of

settled areas. The animals that probably stand out the most as having

changed with respect to the different reports are the monkeys. Pre-

sumably this is due to disease and/or habitat (and animal) destruction

by hurricanes; this is suspected since they were reported in at least

one case (Gann 1926) as being present in nearby areas but absent from

most of Belize (British Honduras). One animal showing great

decrease in numbers since the 1920-1940 period covered in most of

these reports is the crocodile.

Influences on habitat by district are discussed in the next sec-

tion; along with this is an inclusion of some influences on wildlife.

Following in Chapter III there is extensive information with respect to

present-day human influences on wildlife in Belize.

Human Influences on Habitat by District

The influences of man on the landscape in Belize can be observed

to some degree by traveling the countryside. The information in this

section is based upon field observations, interviews, aerial photo

analysis, and government sources. Refer to Plates I and II in the

Appendix for photographs of vegetation and cultivated areas.
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Corozal District, This region has been settled at least since the mid-

19th century. In the eastern portion there are extensive swamps while

in the western portion some forest remains. A sizable portion of the

arable land is being farmed, with emphasis on sugar cane and

pastures for cattle raising, in addition to various other crops, many

on the milpa system. This region has the lowest annual rainfall in

the country (around 50 inches) and the longest dry season (around 4

months). In addition to the long use of the land for agriculture, much

of the existing forests have been damaged by various hurricanes so

they are not of great value for forest operations. This region has

been extensively over-exploited for mahogany and chicle. Sugar cane

was introduced about 1840. Since 1951 there has been considerable

expansion in the acreage in cane.

Much of the former woodland area is now taken up by cane so

the hunters now have to go to areas such as the Rio Hondo and Consejo.

The cane business started around. 15 years ago in a portion of the area

between Corozal and Orange Walk. Since that time many of the ani-

mals have "moved farther and farther away"; however, some animals

can still be caught in the nearby bush. Game animals that can be

found in the cane area are small ones such as squirrels, pigeons,

armadillos, and gibnuts (pacas); deer can be found in the "bushes"

behind the cane fields. There was high bush 15 years ago (early

1960's). Before the cane came in there were milpas which were used
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for two seasons and then abandoned. At the present, one can observe

pastures, corn fields, and cane fields along the road. Much of the

vegetation around Corozal Town was flattened by hurricane Janet in

October 1955.

Aerial photographs (all aerial photographs were studied with

permission in the Land Survey Office, Belize City) taken in 1972 show

that along the Rio Hondo there are fields plus swamps, with some

patches of forest. From Corozal Town westward much of the area is

cultivated (such as cane fields), but there are a number of swamps

and a few patches of forest. There are patches of fields south of

Sarteneja Village with the balance of the area being "naturally"

vegetated. The main difference between 1939, 1961, and 1972 in the

north (as noted on the aerial photos) is the extension of small fields or

milpas into larger ones and more extensive areas of wamil (abandoned

fields; second growth); or more permanent larger agricultural areas.

However, there is quite a bit of land both in the east and the west that

is still in forest. Along the Rio Hondo the intensity of land use has

increased some--especially where there are roads; however, there is

still forest and swamp present. There was considerable agriculture

in the north in 1939 and there appears to be more at the present.

Orange Walk District, The western portion of this district is pri-

marily forest with some swamp and occasional pine-savanna. It con-

sists of relatively flat land with rolling hills west of the Booth's River
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Escarpment, Approximately 1, 000 square miles are owned by a log-

ging company that is primarily concerned with mahogany and Mexican

cedar. A mahogany replanting scheme is in progress in this area.

Chicleros collect chicle in the region during the rainy season. People

throughout the country point to this region as one of the areas with

abundant game. Most of the agricultural development is in the nor-

thern portion of the district, such as the area surrounding Orange Walk

Town and near Blue Creek Village. This is largely milpas, pastures

and sugar cane.

From aerial photographs one can see that very little of the

western area has changed during the past 30 years. There is no

obvious change in the area from Hill Bank to Gallon Jug from 1939 to

1968. A few more logging roads (not many) show up and there appears

to be a slightly larger clearing around Hill Bank, The main differ-

ence is the addition of the airstrip. At the present there is also an

airstrip (made a few years ago) at Gallon Jug, an abandoned company

logging camp (village) that was started about 1938. It had families

and a population of approximately 600 people. Various service per-

sonnel were present such as nurses and teachers. It ended in. 1966

when the headquarters for the logging operation was moved to Hill

Bank. For a few years a railroad extended from Hill Bank to beyond

Gallon Jug. It has presently been abandoned and partially torn out.

The logs are moved by camiones (trucks) to Hill Bank where they are
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dumped into the lagoon, towed down New River to the Caribbean Sea

and then along the coast to Belize City (see Appendix: Plate IL

Figure 2).

Mayan ruins are found all over the area, but those below the

Booth's River Escarpment are much smaller and not so numerous as

those above it; these latter sites extend into Guatemala. Many times

cedar (Cedrela mexicana, not a true cedar but rather is related to

mahogany) is found on these mounds due to its preference for stony

soil (similar areas are avoided by mahogany).

The pine ridge on the east side of Hill Bank Lagoon is burned to

improve hunting. The bush behind the pine ridge is used for planta-

tions (creole for milpa). The sequence of vegetation extending east-

ward from the lagoon is: savanna, pine ridge, and then low bush.

Southwest of Hill Bank, low to medium bush covers an area that was

"plantation" about 50 years ago. Abandoned chiclero camps and

settlements are found throughout the region. In 1939 Sierra de Agua

shows up as a village on the aerial photographs; at the present it

appears as a disturbed area termed wan-iil (huamil; second growth).

I was told that with respect to an area south of Hill Bank (but

also somewhat in general) the animals prefer the cohune ridge because

of food and go to the savanna for water. This hunter noted that they

are dispersed in the forest due to feeding and water. White-tailed

deer are not common in the high ridge or cohune ridge, but are mostly
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in the savanna and pine ridge. White-lipped peccary are found in the

cohune ridge and also in the cohune -matey ridge all game come here

in the dry season. When mamey (the fruit of Calocarpum mammo-

sum) are dropping they are eaten, along with cohune nuts. Brocket

deer also prefer this area.

One hunter stated that game is more common now in Gallon Jug

(since it was abandoned and is starting to grow over) than when the

operations were there. At that time (6-7 years ago; ca. 1966) there

was more game in Hill Bank than at the present. When the logging

season starts there is more activity and noise and the game species

move out; however, during the off season many types come right down

to the camp.

Marl hills, such as found beyond Gallon Jug, do not support big

trees. In the area west of Gallon Jug there are rolling hills with low

forest on limestone that have a very shallow soil layer; this area is

presumably poor for agriculture.

The 1972 photos show quite a bit of agriculture around Blue

Creek and not much around San Felipe (as expected since the soils are

relatively poor and support pine). Trees appear between these villages

and extend eastward from San Felipe.

In San Estevan bush is felled for milpas, the first year the land

is planted to corn and other products and the second year cane is

planted. The sugar factory was reported to have started 7-8 years
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ago (ca. 1965-1966) and the cane fields cleared about that time are

still good (depends on the soil, also fertilizer is used). Some people

raise vegetables (corn, beans, etc. ) for sale. About 3 miles from the

village there is "high bush. " Clearing has gradually extended to this

point as the population increased and more people used the land.

In 1939 there was a considerable amount of agriculture in the

area of Orange Walk Town, which is true at the present although it is

now more extensive. The vegetation around Orange Walk Town was

flattened by hurricane Janet in October 1955. I was told that some

animals died and perhaps some moved but many reproduced and

remained in the bush as it grew up. Permanent pastures were started

in parts of Orange Walk about 6 years ago (ca. 1967). Along the roads

one can observe pastures, corn fields and sugar cane fields.

One resident noted that 35 years ago (ca. 1938) when he came to

Orange Walk Town the area was all tall forests. There was no road

from Orange Walk to Belize and one had to go by boat. Before the

sugar mill came (ca. 1965) there was mostly high forest and then

sugar cane was planted. Before that the workers worked in mahogany

during the dry season and in chicle during the wet season. The

mahogany has been depleted now.

In the vicinity of Orange Walk Town there were deer but since

the sugar cane came in they burn the fields and the young deer

reportedly are killed by the fires. Now one must go many miles to
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find them. Gibnuts (pacas) are still "plentiful" along the riverside

and manatees come up the river. The sugar mill was dumping

material into the river, but the people protested because of the bad

odor. Now they have settling ponds and it is only released little by

little. According to residents many fish were killed at that time and

they could be seen floating by the "hundreds. " The river still has an

oily film on it and a black residue is left on the vegetation in the water.

The bush around Orange Walk Town is variable. Some parts of

the forest are relatively open, some have considerable undergrowth

while other portions are thicket-like. Numerous milpas and cane

fields are in the area. Many of the latter started out as milpas and

are plots of small land holders (peasant farmers). I was told that

deer come into the milpas. Armadillos and agoutis were found in the

surrounding forest and numerous pecari (collared peccary) tracks

were observed. The gibnut (paca) lives in the cane sometimes and

also in the nearby cohune ridge; however, they have been hunted so

extensively in this area that they are not very numerous. A hunter

indicated there is more for the animals to eat in the high ridge and

cohune ridge. One individual noted that people kill all snakes they

see; however, a Mayan saw one and said it was harmless and did not

kill it. Most people state that game is scarce in the Orange Walk

area and you have to go far to find it,



121

The extensive areas of western Orange Walk District are pointed

out as being abundant in game (it appears to be a fact that they are

more numerous there than in some other areas). However people in

the area state that game is not as abundant as it was in the 1930's and

1940's. A number of hunters go to the area, both for market and for

sport. However, many types of animals are common in the area.

Belize District. Included within this district is the original British

settlement at the mouth of the Belize River (actually one of the distrib-

utaries in the "delta"); the present-day Belize City. The city is the

focal point of much of the district with roads radiating out to a number

of areas. Much of the region is poorly drained in addition to having

poor soils. Mangrove swamps, seasonally wet swamps, and swamp

forests are extensive. Along the rivers one can find alluvial soil and

occasionally in the other areas there is an "island" of relatively good

soil. A sizable portion of the area is "pine ridge. " A number of

settlements occur and small plots are farmed for produce for the

Belize City market. The original economic base of the area was the

exportation of logwood. Later mahogany became the mainstay of the

economy but the resource was subsequently depleted; much of the

marketable pine timber has also been depleted, Swamp-rice (wet-

rice) farming is being tried on a large scale with apparent success

(some of this during the past decade). The bird populations have

greatly increased in the Big Falls Ranch area after converting the
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forest area to swamp-rice, apparently to the point of becoming pests

in some cases.

A number of animals are found around the rice area and many

pass through it. Small crocodiles are found in the drainage ditches and

many birds have increased in numbers including the entrance of some

apparently new to that particular area. However, forest animals have

moved back into the forest in a more restricted area and are even

more scarce according to one individual. Nearby pine ridge areas

have less animals than the high ridge because of better cover and food

in the latter,

One Belize City resident born in 1898 said that when he was

younger (about 1914, before he fought in World War I) the wildlife

was around 5 miles from the town, now in his opinion you have to go

more like 10-12 miles from the town (the point is that there is a

perceived decrease near the city). At that time crocodiles were plenti-

ful and even up to about "10 years" ago (early 1960's or before) one

could see them nearby in the Belize River, Neill and Allen (1961:51)

noted that a crocodile (Crocodylus acutus) was collected (October 1959)

in the Belize City area, "It was within the city limits, in a mangrove

swamp. "

One person commented that Belize District is a lowland and you

do not find many animals there in comparison to other areas. How-

ever, some portions of the district have good habitat and many species



123

are present. The region has been under human pressure for a long

period of time so game is not very abundant in many areas.

Cayo District, The Maya Mountains area of this district is presumed

to be relatively unaffected by man. In the 1950's, Wright et aL made

a survey (published 1959) and indicated that in the entire area there

were probably no more than six permanent inhabitants. They further

state that perhaps I, 000 or more individuals go into the area to work

seasonally in chicle and mahogany. Many portions of the area are

probably seldom, if ever, visited. Although no data are available

some individuals feel that at the present very few people go into the

area.

A considerable amount of exploitation for pine has occurred-in

the Mountain Pine Ridge area. Forest protection and management

programs are presently in operation. Although some grazing of

domestic animals has occurred in the savanna area of this region,

they apparently do not do well. The grass is presumably unpalatable

and low in certain nutrients; more browsing (as an alternate to graz-

ing) occurs in the ecotone area with the open savanna used as a

"resting place. " "It must be realized that the grass on the pine

ridges is not a nutritious natural pasture but an expression of the

inability of the soil to grow anything else" (Wright et aL 1959:186).

A considerable amount of modification of the natural vegetation

has occurred in the northern area of Cayo District, This has occurred
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mainly along the Belize River and Western Highway. Ancient Mayan

use of this area has already been discussed. It is possible that this

area has been continuously occupied to some extent even after the

decline of the Mayan civilization. It has been a relatively accessible

area in comparison to areas to the south. Both permanent and shift-

ing agriculture are present in this district.

Changes can be noted upon examination of different aerial photo-

graphs. In 1939 the Western Highway was not complete from Cayo

(San Ignacio) to Roaring Creek, but was a dirt track or trail, although

there appeared to be a road from San Ignacio to Benque Viejo and on

to the border. This road goes east (and northeast) of San Ignacio and

then becomes faint -- perhaps a dirt track to the Belize River and

apparently on to Belize City. At this time the Hummingbird Highway

was not in, high forest was present and there were only a few clearings

in the Roaring River-Ghost Camp area, probably milpas. In 1939

there were small patches, probably milpas, along the Belize River

and throughout the Cayo (San Ignacio) area.

In 1969 the roads appear as completed and development is

present along the Western Highway and in the Roaring River area. In

the Ghost Camp area where there is presently a milpa, high forest

was present in 1969. The 1968 photo shows clearing that was not

present on the 1939 photo, and agricultural activity is steadily

increasing in the general area around Ghost Camp and along Roaring
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Creek. In the San Ignacio area the patches mentioned above (for 1939)

cover a similar area but are larger and look more permanent in

recent photos; where it was low bush or grassland before, the

appearance in 1969 was of a definite crop pattern. Also more form-

erly forested areas are cleared and San Ignacio has enlarged con-

siderably. In 1938 when one of the persons interviewed first came to

San Ignacio, it was a small village, had more bush, and one could

hunt deer and other game near the village. Reportedly game is

scarce in the Cayo (San Ignacio) area, especially compared to

unsettled areas of the country.

The Hummingbird Highway was opened officially in March 1954

(it was started about 2 years previously), It runs through forests rich

in palms, especially the cohune, It winds through hilly land, much of

which is not suitable for agriculture. Some citrus, cacao, pastures

and shifting cultivation are present. This has begun basically since

the opening of the road, a time period in correlation with statements

made by local residents with respect to forest cutting for clearings

near the road. In each case these changes have had an effect on the

wildlife, as indicated by inhabitants, presumably due to human

pressure by habitat modification and hunting. Prior to the opening of

the road, logging operations used the rivers, and after the road more

logging occurred in the area (mainly for mahogany and some secon-

dary hardwoods). One resident at Over-the-Top Camp on the
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Hummingbird Highway stated that 18 years ago (ca. 1955) when he

came there the vegetation was tall and mahogany was present. Now

much of it is bush (second growth) and milpas. During that time

some animals have decreased due to habitat destruction by man and

hurricanes (destroyed habitat and made animals more vulnerable to

hunters), excessive hunting, and disease in the case of "baboons"

(howler monkeys were virtually decimated by a sylvatic yellow fever

epidemic around 1958). Another hunter stated that there were more

wari (white-lipped peccaries) before the Hummingbird Highway was put

in, Prior to around 1949 the area was "virgin bush" (tall with rela-

tively open floor). Around 15 years ago (ca 1958) all of the animals

were more common, and one hunter felt that they left when the

mahogany was cut out (a coincidence with other activity?).

Belmopan (the new capital) was completed in late 1970; the main

clearing and the construction started in 1968. A portion of the land

was cleared in 1966 while the clearing really got underway in 19670

The area was high thick bush prior to that time,

The Bullet Tree Falls village and nearby area has very low

secondary growth and low weeds. Much of the area is cleared, but

there were tall trees present many years ago. Animals were once

abundant, but an influx of people and hunting have decreased their

numbers, At one time this area had been logged for mahogany.
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From Roaring Creek Village to the Guatemalan border much of

the land has been cleared and is predominantly in pasture or low

second growth bush. The pastures fromSan Ignacio to Soccoths and

Benque Viejo were started around 30 years ago. The method was to

allow a person to use a portion of the land (a plot) for plantation

(creole word for milpa or large garden) for a year and then after the

crop is off make it into a pasture. This was continued until the owner

had a desired acreage cleared. The Benque Viejo del Carmen area

was cleared around 40 years ago; before that wild animals used to

come into a portion of the area where some of the village is now.

Examples of the types that used to come down close are the paca,

armadillo, deer, collared peccary, and the white-lipped peccary;

however, these animals are still back in the bush. They stopped

coming here perhaps 10 years ago (early 1960's ?) when the people

started putting more houses into the area Two animals that still

come into the village or nearby areas are the opossum and the fox

(they reportedly eat chickens).

A common comment in reference to a settled area is that the

animals are still there, they have just moved back farther into the

bush. Another statement was that animals are "wilder" now than they

used to be; they are found back in the woods.

With respect to an influence other than man, the bush fell

when hurricane Hattie passed through (October 30-31, 1961) and the
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animals became very scarce--especially in the south (Chiquibul

Forest, according to one forester). I was told that much of the

Chiquibul Forest was knocked down by hurricane Hattie; it was high

bush before.

Stann Creek District. The vegetation of Stann Creek District consists

of a coastal strip with pine-savannas and forest-covered foothills and

valleys. The savannas are burned seasonally, and there is evidence

that some of the fires are started by lightning but most of them are set

by man in order to attract the savanna deer (white-tailed deer) to the

succulent shoots that emerge after the fire. Various subsistence

crops are grown in the region. At one time bananas and coconuts

were the mainstay of a portion of the region; only the latter still sur-

vives. The Stann Creek Valley is the center of the citrus industry for

the country.

Hurricanes have on occasion destroyed the natural vegetation of

tall forests causing secondary forest to develop. This destruction of

habitat exposed the wildlife and caused them to become more vulner-

able to hunters. In the Stann Creek area pine lands were destroyed

during the hurricane (1961?) and now mangrove occupies some of this

area, thus changing the habitat. According to a resident, prior to the

1961 hurricane there were many baboons (howler monkeys) in the

Stann Creek area but the bush was knocked down and for several years

after that few or none were seen (probably coincidental with the yellow
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fever epidemic ca. 1958). After the hurricane many types of birds

came from the bush to feed around the houses (Salada, Stann Creek)

and in the orange groves, and were quite "tame. " At that time parrots

were very numerousenough to be a pest. Many types of birds not

normally seen were observed such as "hornbills" (?) and currassows,

but as soon as the bush started to recover they left. The ocellated

turkey was present prior to the hurricane but left afterwards. The

tapir was more plentiful before the storm.

Logging of pine and mahogany has occurred in this district.

Managed pine forests are present on a portion of the coastal plain.

The ancient Mayas did not settle in the foothills region because lime-

stone is lacking, and since the area is relatively inaccessible it has

not been settled at present. Some areas along the Hummingbird

Highway west of Stann Creek were developed about 3 years ago (1969-

1970 ?). Wright et al. (1959) suggest that the hills area should be a

protection forest and thus could serve as a game reserve.

Toledo District. The southern region is the least developed part of

the country. It is mainly a forested region of rolling hills, swamps,

plains, and some pine-savannas. More development has been taking

place after the opening of roads in the past decade or two, but as yet

this is not extensive. As a consequence the wildlife is less influenced

in this area than in other parts of the country. Various things have

been grown in this area such as sugar cane, bananas, pineapples,
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cacao, coffee, rubber, rice and numerous others including pastures, root

crops and the traditional corn and beans of milpas. The main diffi-

culty in the development of the region has been in transportation which

is primarily by river and trail in a sizable portion of the area, a

factor that has tended to minimize widespread wildlife habitat destruc-

tion. Logging (mainly for mahogany) and chicle collecting have been

done in this region. There are various gradations of vegetation types

in the Toledo District. One can find some areas that presumably are

"like it always was" with respect to habitat quality and presence of

game, some areas with little hunting pressure, and some with a great

deal of hunting pressure (A, C. S. Wright, pers. comm, Feb. 1973).

Crop lands, pastures, and milpas are present along roads in

Toledo District. Milpas and other fields in addition to much second

growth are present near villages and along roads or tracks leading to

them. For example, most of the area between San Antonio and Rio

Blanco and beyond is low bush (second growth) or is in milpas, such as

corn and rice. Hunters attest to the fact that certain wildlife species

are found in the high forests a few miles from the villa.ges. Also other

forms can be found in the milpas, or in second growth. Even though a

degree of disturbance (a considerable amount in some cases) is found

near villages the forest a few miles away still appears relatively

undisturbed.



131

During the past 20 years a number of agricultural changes have

occurred in Toledo District, For example, rice has increased,

especially in the last 7 years, Indians have taken on rice as a cash

crop; they not only rely on corn as sustenance but also use some rice.

When the sugar cane industry converted to rum the cane fields were

restricted in size and pasture areas increased. The cattle industry is

increasing in significance. It was indicated that the next development

probably will be to plow up the pasture for rice and have a rotation

between rice and pasture.

In comparison with other areas, there has been relatively little

development in Toledo District until recently; however, at the present

there are noticeable changes from year to year since development is

proceeding at an increasing rate, Toledo District has been the

"Cinderella" of the country in respect to settlement, development and

so forth. The completion of the Southern. Highway has no doubt been

an important factor with respect to recent changes.

Some Changes in the Big Fall Area,
Toledo District: An Example

In the Big Fall area of Toledo District the 1959 aerial photo-

graphs show no farms, just high forest. The 1970 photo shows farms

on both sides of the river as can be observed today. These extend

about 3/4 mile (1/2 to 1 mile in spots) into the forest on either side
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of the road. The road was extended (completed) beyond Big Fall

(maps indicate it as Big Fall, locals say Big Falls) in 1963 and was

nearing completion in 1965. These changes are shown in sketches

based on tracings from the aerial photos (Figure 16). Recent land use

and wildlife changes in the Big. Fall area were discussed by A. C. S.

Wright (pers. comm. , Feb. 1973). In the early 1950's he was involved

in the Land Use Survey of British Honduras. He has been in the Big

Fall area for 10 years off and on, and for the last 5 years permanently

(has a plant introduction nursery). There were trees estimated to be

180 feet high when he came to the Big Fall area, but now they are gone.

Presently along the road one can see second growth, pastures with

cohune and so forth. Southeast of Big Fall about 2-3 miles the bush

is estimated to be 10-20 feet tall with an occasional tree around 30

feet high. There are no big trees in the area, just bush (secondary

growth with trees approximately 5, 10, 20 feet high). Around 10 years

ago the road became a "highway. " Before that the road stopped at the

river and there was a "dirt track" going north. About 20 years ago

the road going to San Antonio was built and there was a "bush track"

to the river (Big Fall). Ten years ago the road was put into Deep

River. Eight years ago an earth road was made to Belize. In the

last 4 years stone was put on it so now it is more or less an all-

weather road.
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The effect of people in the area has been to reduce numbers of

the more vulnerable animals. The road has opened up an area where

presumably no one has hunted before (or at least hunting was mini-

mal). Now hunters come from Belize City and the ocellated turkeys

(wild turkeys) and white-lipped peccaries (wari) have decreased some.

Changes in the status of some wild animals will be discussed as

an example of what has occurred during the past decade in an area

that is recently being developed. This information is based primarily

on personal communication with A. C. S. Wright and other individuals

in the Big Fall area (Feb. 1973). The land use changes and their

influences on the vegetation of the area we e discussed above (see

Figure 16). Changes for other areas of the country are noted else-

where in this thesis; this case study is presented as a specific

example of human influences on habitat and wildlife.

The following points were emphasized in discussing the wildlife

of the Big Fall area (Wright and other residents):

1. The agouti, tepesquintle (paca), and armadillo are becoming

scarce, presumably due to an increase in human and dog popula-

tion,

2. Deer come in and mix with cattle in the pastures but they have

not increased with the opening of areas as expected; actually

they have decreased because people shoot them.

3. Antelope (brocket deer) seem to have increased somewhat this

year (sighted six as of February 1973).
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4. The grison is apparently new to the area. Two sightings of an

animal that fits its description were made (first one about 1971;

it was only seen traveling through).

5. The mongoose was here when there was more sugar cane, now

there are very few. It has not been seen much for the past 20

years (it reportedly eats chickens). It was imported to Corozal

and then to Toledo area with the sugar cane industry.

6. The tapir was common but now it has decreased (reduced in

numbers considerably); more are present near the Rio Grande.

Although it is "protected" (not enforced due to lack of person-

nel) people shoot it, apparently for no real reason.

7. Jaguars used to come in during the dry season and annoy the

cattle; now they do not bother much (because they have been

decreasing due to hunting for skins). If there are enough deer

and antelope (brocket) they do not bother the cattle (deer and

antelope are still present).

8. Pecari (collared peccaries) and wari (white-lipped peccaries) are

found in droves; hunting has increased but they seemingly have

not decreased, perhaps a little (they seem to "hold their own and

just change areas"). Pecari eat root crops such as potatoes and

yams now, since they are present instead of cohune; hence they

have changed their food habits. This may not be true for the

wari because they have "moved farther back into the bush. "
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There are two droves of pecari in this area. Wild turkeys and

wari used to come close to bush camps more often before the

road to Belize City was put in.

9. Rats have been increasing in the area (perhaps correlated with

the increase of human habitations and the reported decrease of

snakes).

10. The two-toed anteater tends to be very vulnerable to develop-

ment; it "eats leaves in trees. "

11. Kinkajous are common and are increasing.

12. The opossum (common opossum) is common and is presently

increasing in some areas. Opossum numbers have fluctuated in

certain areas. About 5-6 years ago they came in every night,

but recently maybe once a month. However, they have been

increasing in the fruit areas since chickens are now in coops.

13. The four-eyed opossum is common,

14. Bush dogs (tayras) are around here but are hard to see; often

are seen crossing the road.

15. The jaguarundi cat has not been seen much in this area

(reportedly a bit more common in some areas where there are

chickens).

16. Some individuals state that there has been an increase in quash

(coatis) for the last few years. They steal from corn cribs.
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They do not go far from the high bush and they do not go into

pastures. They are expected to increase with more fresh corn

around.

17. Raccoons are not common; they may increase with more fresh

corn,

18. The curassow has disappeared from the menu in the last 5 years;

it is getting very scarce, it is even hard to get for pets (make

good pets).

19. One must go way back in the bush for the quam (crested guan);

it is a "nice bird to eat but hard to find. "

20. The wild turkey (ocellated turkey) runs in groups of 3-4 and

perhaps up to 40. Many turkeys were seen 20 years ago back in

the bush in the Maya Mountains area (a group of approximately

40). Presumably no one goes back in these areas at the present.

They decreased in the Big Fall area due to more hunters coming

down from Belize City after the opening of the road,

21. Scarlet macaws are not often seen at the present; 10 years ago

one could see two to three pairs fly over,

22. Cattle egrets (tick birds, garlings) are increasing as are the

nightjars,

23. Wild ducks are not found often; only occasionally is a pair

seen. There used to be more (flock of 15-20) before the road

came in. Around 30-40 of the "brown ones" have been observed

but they have been over-hunted.
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24. Iguanas have decreased greatly around the Big Fall and Rio

Grande areas lately. The people have been getting them for the

past 5 years when they have been laying eggs.

25. One has to go considerable distance at the present to find hicatees

(river turtles). However, they are still brought to the Punta

Gorda market from the Rio Grande and the Moho River (some-

times 30-40 at a time).

26. Snakes of various types have decreased since people have come

into the area. When Wright first came to the area he could see

one a week, but pointed out that now you can go for months

without seeing one. Everyone kills them (both poisonous and

nonpoisonous ones). One yellow-jaw tommy golf (Fer-de-lance)

was observed last year; land clearing and burning kills them.

27. Both types of "alligators" (crocodiles) have decreased con-

siderably. Some have been observed recently in a place refer-

red to as "Laguna de los Lagartos" that is north of the Rio

Grande. They used to be found in the Rio Grande, but were

hunted excessively. It appears that people have not been hunting

for them lately.

28. Fish are scarce since the advent of the glass and catapult spear

gun; formerly you were lucky if you could hook a big fish, now

people use spear guns and get them. The only thing that "saves"

them are the deep pools and caves in Deep River. During the
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last 2 years more fish were taken than any time before. Fish

poisoning occurs only in the small creeks (there is a law against

this but it is not being enforced). Dynamite has been used at

times in the past,

29. The "only" things that increase steadily in numbers with agri-

cultural activity are the wee wee ants (Atta sp. ). Big colonies

are in the bush, as the area is cleared the colonies are destroyed

and they spread out and increase. Eventually they can be

brought under control by poisoning. It takes about 5 years after

clearing to eliminate them.

30. Grass grubs (?) increase and army worms (?) come in with

agricultural activity.

These changes are observations noted by residents of an area

that has undergone relatively recent development. Changes of wild-

life and habitats are very local in some cases; that is, an animal can

be increasing in one locality and a short distance or a few miles

away it may be decreasing. This can be attributed to a number of

things occurring on the local level. Other changes are typical of a

larger area, even in some cases for most of the country as will be

seen in Chapter III.
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III, THE WILDLIFE RESOURCES OF BELIZE: NATURAL
CONDITIONS, STATUS AND CHANGE

In Belize a large variety of animals are utilized by man, are

affec/ted by man, or affect man in one form or another. A number of

ani als are eaten regularly, some occasionally, and others seldom

or of at all. Some are taken because their skins are valuable, others

to e kept or to be sold as pets. Market hunting has been practiced in

Belize for many years, but as yet usually not on a very large scale;

rristly hunters sell items to villagers, logging camps, and at local

market places to meat-sellers. Most species of animals that occur in

Belize have been eaten by someone at one time or another. In some

areas most birds (including those considered as "songbirds") are

eaten; in other localities only those considered as game species are

eaten. It appears that the factors that influence utilization of wildlife

as part of the diet are: 1) availability of game species (some areas

have been over-hunted or habitat has been destroyed to the point that

very few of the larger animals are present); 2) economic level of the

individual; and 3) ethnic culture-patterns in food preferences.

Species included in this discussion were selected either because

they are pests, are affected by man, or have certain unique qualities

that make them of esthetic importance or somewhat a "curiosity. "

The first section of this chapter is a discussion of certain ethnozoologi-

cal factors in Belize. This is followed by discussion of selected
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species found in Belize and includes information regarding distribu-

tion, status, habitat, and ethnozoology collected while in Belize. In

addition, selected related knowledge from the published literature

concerning management of the species based on understanding its

biological or ecological role are presented. Some items in this

respect are distribution, habitat requirements (including home range

if known), food requirements, and information concerning reproduc-

tion; the latter in order to gain some understanding of the animal's

biotic potential as well as periods when hunting should probably be

restricted or prohibited.

A number of recommendations for wildlife management in

Belize are noted or implied in many of the accounts that follow, and

others will be indicated in the following chapter which discusses the

wildlife situation in general. Some species increase as the result of

human disturbance of habitats in the form of clearing while others

decrease; this is pointed out when known. Certain species have been

over-exploited and should be given a "holiday" from hunters, while

others seem to be doing quite well. Some of these latter may be

"pests" at times but could be hunted as "game" species, while the

traditional game species are given a chance to "recuperate. "

The nomenclature in the following sections is mainly based upon

Saunders et al. (1950), Hall and Kelson (1959), Leopold (1959), Neill

and Allen (1959), and Wright et aL (1959). Correlations with
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common names are based upon published lists as well as discussions

and field observations with natives. Information provided by the

British Honduras Forestry Department was helpful in this respect.

Refer to Plates I and II in the Appendix for photographs with respect

to wildlife and habitats.

Ethnozoology in Belize

The human use of wildlife as well as other relations of man to

the animals in his environment comes under the term ethnozoology.

This chapter is concerned with species of ethnozoological significance

with specific reference to applications in Belize. Influences such as

habitat modification, and direct use such as hunting may be observed,

In both cases individuals have indicated that some animals have

become "more wild" in reference to the fact that they are more wary.

Less wary ones are referred to as "tame. " Bennett (1962:48) com-

mented with respect to less noticeable but perhaps ultimate influences

of hunting.

If only one animal is killed, its contribution to the gene
pool of the breeding populations to which it belonged has
been reduced or obliterated, and the evolution of the
breeding population has been altered to a slight degree.
If hundreds or thousands of individuals belonging to various
breeding populations are destroyed before their full repro-
ductive contributions are made, then the genetic structure
of the populations thus affected is significantly altered, as is
the future evolution of the population. Man thus becomes a
selective force of some consequence through his hunting
and fishing activities.
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In light of the above statement it can be suggested that remaining

wild populations may become more "wary" due to selection (killing

off the less wary ones); on the other hand some forms may proceed

to the point of becoming semi-domesticates.

General Use of Wildlife

Human uses of wildlife are an important daily activity for sub-

sistence individuals. The main use is as food source (protein);

however, uses are made of skins, live animals are kept as pets or

raised to eat, as well as "esthetic" reasons (usually not really

thought of as such at the time, but when these animals are not present

or become low in numbers one can detect a "feeling of something lost"

in comments made by the natives). In Belize many animals are kept

by people as pets, or semi-domesticated to be eaten later, or just

because they like to have them around, Bennett (1962:49) noted this

practice in Panama and suggested that there are possibilities for

further domestication of wild animals.

The trait of raising wild animals for food suggests the
possibility of beginning experimentation to domesticate some
presently non-domesticated animals. There is no sound basis
for the conviction that all potentially domesticable animals
have been domesticated, that is, that all animals capable of
breeding in the artificial conditions of captivity and which
possess the attributes making them desirable candidates for
domestication have been brought into the fold of human
cultures. Peccaries, agoutis, and curassows, to mention
only three possibilities, ought to be the object of intensive
investigation. These animals are accepted as sources of food
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over most of tropical America, and the animals are small
enough to fit rather easily into the common agrarian pattern
of shifting cultivation and small permanent farms.

In addition to domestic use for food these wild animals or their

products are occasionally sold.

With respect to domestication of wild_ species, some individuals

may question the value of it when all that merely needs to be done is

to import domesticated animals from another area. Sometimes this is

successful, but in many cases the domestic species are not well suited

to the new environment. There thus is reason to consider experiment-

ing with selective breeding of wild animals for which the natives have

already established a "gastronomic preference. " It may be that these

wild animals will do quite well as domesticated animals in their

established locality; after all that is how domestication presumably

started originally. However, this requires experimentation and

understanding of the requirements of the animals.. In Belize such a

program could serve in the capacity of an experimental facility to

study various aspects of the animals as well as being a small zoo

containing examples of Belizean wildlife; this should be an important

consideration in public education of wildlife, especially for city

dwellers. However, for the most part, good management of animals

in the wild will be the most desirable as well as productive situation.

Presumably little damage is done to the wildlife of the region as

long as the human population is low with respect to the area of the
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forest. However, with the establishment of a big market for animal

skins, live animals, or a large quantity of game meat, then over-

exploitation of the wildlife resources commonly occurs and the

"balance" is drastically upset,

As long as the forest has few people in it or large tracts are

not being cut down the situation of the wildlife is farily secure; how-

ever, with the increase in population and clearing, a wildlife manage-

ment (wildlife ecology) program becomes a necessity, especially if

certain highly desirable species, or certain less tolerant species are

wanted to be maintained as a part of the faunal listing of the area and

presumably in some cases to be "harvested" in the future. However,

complete protection without proper knowledge and flexibility in the

program may be as short-sighted as no protection of the wildlife or

its habitat. If the species again becomes established and increases

it may become a pest or if the landowner is not allowed to "reap a

harvest" of this resource then other complications may follow, For

example, the American Alligator has been protected in Louisiana

for some time and has increased to a point of being a nuisance in some

places; landowners may possibly convert their marsh-land habitat to

some other economic endeavor if some renumeration is not realized

from the alligators present (Hoffpauer 1972; Palmisano 1972).

Another example is the "bucks only" law or "ethic" that is enforced

in parts of the United States; a good idea perhaps when deer populations
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are low, but when they increase to the point of overgrazing their

range and becoming agricultural pests, then old ideas and laws need

to be changed to allow the "producer" (the doe) to be harvested also.

Many times these undesirable increases are examples of the results

of over-protection and predator control. Examples of this sort are

made to point out that a basic understanding of wildlife ecology as

well as ability to change regulations and attitudes are needed.

Game Meat

Game meat is utilized throughout Belize. The term is used

quite broadly by natives in that it can apply to most edible animals;

however, it is many times applied to preferred types. For the most

part the hunting of animals in Belize is for subsistence or as an

occupation, rather than for sport.

Game Meat in Markets. In Belize the marketing of wild meat has long

been a local custom. Metzgen and Cain (1925) list the fees collected

by the respective district boards including those for the market and

slaughter houses. Fees were collected by the Belize Town Board in

1922 for the slaughter of wild animals and turtles. Market stall fees

were also collected for poultry and game, fish, and turtles. Fees

listed for 1923 for the Corozal market stalls included those for fish

and turtles, and slaughter house fees for turtles. Fees listed for

1924 for the Orange Walk market included those for stalls for fish,
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turtles, poultry and game, and for slaughter house for turtles. Fees

for 1896 are listed for El Cayo including slaughter house fees for

turtle or hiccatee (hicati), Benque Viejo market fees for 1915

included those for hiccatee. Stann Creek market fees included those

for stalls for fish and turtles, while poultry and game stalls were free.

Slaughter house fees for Stann Creek in 1910 included those for turtles,

Punta Gorda market fees were listed for stalls for fish and turtles

while poultry and game stalls were free; slaughter house fees were

listed for turtles. Bristowe and Wright (1888-89) indicate that in 1888

there were special stalls in the market places in Belize and Corozal

for selling poultry and game, and turtles, as well as fish and domestic

meat.

At the present, Government set prices are in force for fish and

game meats. Included in the listing are: sea turtles (Green, Hawks-

bill, and Loggerhead), and hicatee (hicati); game meats include deer,

antelope, gibnut, picaree (pecari), waree (wari), armadillo, coon,

and quash. Some animals presently sold for meat in Belize will be

indicated within the scope of the individual wildlife accounts.

Game Meat Preferences. A hypothesized factor that may influence

the wildlife in Belize differently in respect to other parts of Middle

America is the cultural makeup, and suggested resulting preferences

for game meat. Belize, like the Caribbean coast of some other parts

of Central America, is for a large part populated by English speaking
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people of African extraction locally referred to as Creoles. Also the

land use history of Belize is different in that agriculture was not per-

mitted until the 19th century and really has not gotten underway until

this century. Furthermore, eating preferences by the different ethnic

groups (Creoles, Caribs, Spanish, Indians, etc. ) were continually

pointed out to me by natives of Belize; however, I am not sure that

they are as clearcut as some individuals insist. Judging from the

comments, the eating of wildlife by the Spanish and Indians is more

cosmopolitan than that of the Creoles, with the Caribs coming some-

where in between. There seems to be some ethnic preference in

eating; however, as more desirable game species become scarce I

think that these differences will break down (a native also hinted

this). There is something to be said for the fact that coupled with the

milpa culture of the Indians (Mayans) and Spanish (Mestizos) is the

eating of numerous life forms; as the habitats become degraded many

forms are killed off and game becomes scarce, The Creoles apparently

do not seem to have as much of a farming tradition since they were

originally woodcutters living on imported "tinned foods" as well as a

few locally grown things and game meat. The cultural makeup is then

hypothesized as of possible significance in explaining some patterns

in the country. The north and parts of the west are largely settled by

Mestizos with widespread agriculture and perhaps some lack of game

preferences, which I think is based upon necessity and past experience
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in areas of degraded habitat. Other areas with woodcutters mostly,

until the present, presumably still allowed many forest species to

remain. Around all villages it seems that hunting has been detrimen-

tal for some species, no matter what the ethnic makeup; although cer-

tain life forms such as the toucan, kinkajou, tapir, and howler monkey,

for example, persist in some areas apparently because they are not

hunted intensely. This may be due to their not being preferred for

food (or target practice) on the part of the natives, whereas in other

areas of Belize they are killed and eaten and so are not as numerous.

On the other hand one should realize that the howlers were virtually

wiped out by disease; however, in areas where they are eaten or

shot indiscriminately their comeback will be slower.

It seems that the eating of certain animals is not just ethnic but

relates to availability, economic conditions, and even individual pre-

ferences. The basis for this discussion is hypothetical, based upon

observation and comments by natives and hence can only serve as a

partial explanation. Nonetheless, it still fits in with the idea of the

affects of land use and hunting pressure on wildlife. The point in

contrast with other Central American countries is that in Belize the

predominant cultural history and traditions including land use are

different, hence presumably allowing better habitat conditions and less

hunting pressure for certain wildlife species, an idea that may be

worthy of further research. Weyer (1973:3) notes that the "Tapir,
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Jaguar, Mountain Lion, Ocelot and. Jaguarundi, although in imminent

danger of extinction over much of their range, are still in good shape

here in Belize. " Weyer also notes that the tapir, jaguarundi, and

mountain lion are not hunted much in Belize, and the Forest Reserves

as well as the large expanse of good habitat including rough terrain in

the mountains have allowed a breeding stock of ocelot and jaguar to

remain. The very fact that areas of good habitat remain as well as

the presence of protected reserves is related to cultural history,

although inaccessibility of the mountains must be considered.

Wildlife Regulations

The Wildlife Protection Ordinance of British Honduras (1945)

affords various degrees of protection to wildlife as will be noted in

the following summation. Animals may be taken from or placed into a

given category by official means as the situation warrants. The fact

that a license is needed to hunt certain animals gives them a measure

of protection in that a license may not be issued if the animal is in

"danger. " A license is needed to hunt in forest reserves, game

reserves, to export or import animals, to deal in live animals, to

hunt immature animals or females with young, deal in animal products

(food is exempted except closed seasons on white-tail and brocket

deer); an animal damaging crops may be shot, but a report must be

made within a month.
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1. A license is not needed to hunt the following: agouti, lesser

anteater, nine-banded armadillo, bats, coati, jaguar, fox,

kinkajou, ocelot, opossum, marmosa opossum, philander opos-

sum, four-eyed opossum, paca, collared peccary, white-lipped

peccary, puma, pocket gopher, raccoon, rats and mice, pouched

rats, white-tailed skunk, squirrels, tayra, all amphibians, all

fish, birds (other than those prohibited below).

2. A license is needed to hunt the following on Crown Lands: eyra,

grison, black howler monkey, otter, tree porcupine, rabbit,

tapir.

3. Closed seasons apply to the following: deer, brocket deer, grey

belly duck, teal, mallard, widgeon.

4. A license is needed to hunt the following: giant anteater, pigmy

anteater, southern cacomistle, grey cat, margay cat, jaguar-

undi, manatee, oapuchin monkey, spider monkey, woolly opossum,

skunk (Conepatus sp. ), weasel, banana bird, owls, tinamous,

hang nests, finches and buntings, American warblers, chat-

terers, mocking birds, swallows and martins, puff birds,

cuckoos, eagles and hawks, trogons, hummingbirds, night jars,

motmots, darters, ibises, herons and egrets, gulls and terns,

grebes, wild turkey, muscovy duck, vultures, red footed

boobies.
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The license presently (1973) being issued for hunting on Crown Lands

and Forest Reserves basically prohibits those noted in lists 2 and 4

above, as well as adding "alligators"; provisions in list 3 apply, as

well as prohibition of hunting with a light at night and use of fish

poison.

A license is needed to operate a "game hunting concession. "

The individual "operator" has a designated area where he is allowed

to guide hunting clients and guests. Fees are paid upon the shooting

of the following: jaguar, puma, tapir, ocelot, white-tailed deer,

collared peccary, and white-lipped peccary. Various other restric-

tions are included. This appears to be basically for the tourist "Big

Game" hunter. There are provisions in the ordinance for special

permits to take ordinarily prohibited animals for scientific purposes,

and a special license is needed.

A sizable portion of the natives do not pay any attention to these

laws, and enforcement is difficult. Public education programs have

been initiated, such as instruction in the schools, radio broadcasts

regarding certain animals, and the posting of signs summarizing the

regulations. Due to lack of finances and personnel the game manage-

ment program is presently minimal.

Since a portion of the Crown Lands are being turned over to

private individuals for agricultural purposes, and since there is con-

siderable private forested land, perhaps it would be wise to consider
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revising the law so that certain "protected" species will be also pro-

tected on these private lands.

Wildlife Accounts

The focus of this study is on land vertebrates, although a few

aquatic or semi-aquatic species are included within the sections

pertaining to reptiles, birds, and mammals. Fish were not included

in this study; however, freshwater as well as marine forms are eaten

in Belize and sometimes the catch is sold. A number of species,

basically freshwater and estuarine, were noted as being present but

variable in distribution in streams or in lagoons. Some common

names related to me included; mos mos, butta see (botase), bay snook,

tarpon, crana, baca, catfish (not eaten), tuba, mojarra, ma.chaca,

and dormilon.

Amphibians (Amphibia) are not included in the accounts because

they are essentially "ignored" in Belize from an ethnozoological stand-

point; hence, brief mention at this point will suffice. Some frogs and

toads are referred to as "spring chicken" (a term that I have also

heard applied to the iguana). The term "galliwasp" is applied to

salamanders (at least, as well as to some lizards). Amphibians

provide food for a number of animals as well as doing the "service" of

eating a number of insects. I was told that in Benque Viejo and

Guatemala (Peten) people eat "frogs" ( "sapo "),
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The basic plan of the accounts for reptiles, birds, and mammals,

is to first discuss status and distribution in Belize, preferred habitats,

food preferences, home range, and human influences and use.

Information published for other areas is provided to supplement and

substantiate that found in Belize. Essentially this information is

necessary in order to place the Belizean data in perspective as well

as to fill in unknown gaps for the area. A portion of this material is

summarized on the charts in the "Analysis and Discussion" section as

well as the inclusion of other material, of significance for management

such as reproductive data and longevity records. The section follow-

ing the "wildlife accounts" includes maps, charts, tables, and listings

that analyze and summarize information for a number of species

present in Belize.

The accounts that follow include information that will be useful

in the understanding of the animals for management purposes. Some

species are best left in a "protected" (hunting prohibited) status, at

least for the present. Others will need to be initially protected and

then can be managed on a sustained yield basis (habitat management as

well as regulated hunts are a part of this).

Reptiles

Only a few reptiles are of ethnozoological significance in Belize,

these include some turtles, crocodiles, and the iguana. All types of
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snakes are killed by many people, presumably since they fear the

poisonous ones. The taxonomy for this section is mainly based upon

Neill and Allen (1959) and Neill (1965).

Turtles

River turtles are present throughout Belize, A number of

species are present but two terms are commonly used as distinctions.

One of these is the hicati (hickety; hiccattee, jicotea), which usually

applies to Pseudemys scripta ornata, in Middle America; however,

Neill and Allen (1959) found that "bocotora" was used for this species

in Belize and "hickety" was used for Dermatemys mawei. Sanderson

(1941) noted that "bokatora tortoise" applied to Kinosternon creaseri

and "hikiti" applied to Pseudemys ornata. Duellman (1963) also

noted "jicotea" as the name used for P. s. ornata in Guatemala. Carr

(1952) concurs that "jicotea" or "hickety" has generally applied to

Pseudemys sp. Most natives insisted there was a distinction although

a few admitted that "hicati" and "bokatora" really applied to the same

thing, Apparently, as noted from my experience and comments in the

literature, the common names are not well established for these

turtles in Belize as they are for most of the other animals under

consideration. I suspect that the differences in reports may arise

from the persons collectors use as their guides and helpers,

In Belize the term "bokatora" appears to apply to "tortoise" or

"land turtles" (natives note that it is more of a land turtle than is the
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hickety even though it goes in the water) whereas "hickety" is applied

to the larger turtles more restricted to rivers or large bodies of

water. A third turtle that is eaten but not mentioned as often as the

other two is the "loggerhead" (used in reference to its large head; a

freshwater turtle hence not to be confused with the sea turtle with the

same common name). Name correlations based upon Neill and Allen

(1959) are as follows: "loggerhead" (Staurotypus salvini), "swanka"

(Kinosternon leucostomum), and "black-belly" (Geomyda areolata).

I was told that "people fight over hickety" when they are brought

to the Belize City market. It was indicated that they are relished and

not commonly brought in (at least not in relationship to the demand);

it was noted that you have to "come early to get some, " There is

indication that several species of turtle are eaten. Most comments

refer to the turtle itself; however, sometimes the eggs are eaten also.

Sea Turtles

Green Turtle. Chelonea mydas
Loggerhead. Caretta caretta
Hawksbill. Eretmochelys umbricata

Sea turtles are present along the coast, but have decreased in

numbers considerably. They are still sold in the markets when

available (30 B. H. per pound for meat), loggerhead was being sold

February and March (1973) in Belize City. I was told that the hawksbill

shell (used to make jewelry, etc. ) was at one time more valuable than
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it is at the present. The loggerhead meat apparently is the most

common now (of the three). I was told that fishermen go for lobsters

now because they are more expensive and presumably there is more

assurance of a catch. The green turtle is reportedly the best meat

but there are not many. It was indicated that around "10 years ago"

(ca. early 1960's ?) the sea turtles decreased. "Calipash" (the under-

shell, plastron) was made into soup. The green turtle reportedly has

"richer" meat than the others. The next in order of preference is the

hawksbill and "third grade" is the loggerhead. One resident com-

mented that all three of these sea turtles decreased after the 1931

hurricane. During the 19th century a considerable amount of sea

turtles were exported (British Honduras Gazette, sampling of various

issues). Henderson (1809:124) noted that "Three species of the Turtle,

the Green, the Logger-head, and the Hawks-bill, are taken in their

seasons in prodigious numbers. " The hawksbill is considered to be

"endangered" by the IUCN while the loggerhead and green turtles are

listed as depleted (Honegger 1968).

Squamata
Lacertilia

Central American Iguana. Iguana iguana
Other common names: Iguana, guana, bamboo chicken,

spring chicken

Iguanas are present throughout Belize; however, locally they are

reported as not present, few, or common. They have decreased in
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some areas due to over-exploitation because the eggs are relished.

For example, in the past 5 years (since ca, 1968) they are reported to

have decreased in the Big Fall and Rio Grande areas of Toledo District

--a road opened in the mid-1960's allowing increased human accessi-

bility and settlement. They are reported as "common" during March

and April, which is the egg laying period. Natives note that iguanas

are found in pine ridge areas but not in high ridge although they can be

found along stream courses in both areas.

Iguana iguana is included with the "euryhygric" species by

Duellman (1966) being unaffected by great moisture differences found

in different locations in the tropical lowlands. They are basically

arboreal, and usually found in trees along stream courses. The adults

are vegetarian, eating leaves, new shoots, flowers and fruit. The

young seem to be insectivorous (Swanson 1950; Hirth 1963),

Egg laying takes place during the dry season. The eggs are

covered by sand or dirt. There seems to be a rather "stringent"

thermal requirement since temperatures near 30°C appear to be

required for hatching (Licht and Moberly 1965).

Hirth (1963:614) states that "Next to man, who eats both the

female iguana and the oviducal eggs, the most important egg-predators

are dogs. " In many areas in Middle America the numbers of iguanas

are being reduced, basically due to human predation. Apparently

iguanas or their eggs are not eaten everywhere in Belize or possibly
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were not as much in some places a few years ago because Neill and

Allen (1959:41) state

Unlike the situation in some other countries, the iguana is
rarely eaten by man in British Honduras, Consequently huge
individuals are often to be found near villages. Big iguanas
have lived in certain trees near Roaring Creek for as long
as anyone there can remember.

This seems strange because I was told throughout the country that they

are eaten, especially the eggs; one possible answer is that these large

individuals were males (many times females are killed and the eggs

are removed to be eaten). I have seen iguanas that were captured by

hunters and have noted them being offered for sale in the Belize City

market. Others have commented on their being eaten in this region.

Henderson (1809:127) stated that the guana or iguana ". . . is eagerly

sought as a peculiar delicacy. "

A lizard similar to the iguana that is not eaten (or rarely if at

all) in Belize is the "wish-willy, " Ctenosaura sim.ilis. Sometimes the

term "wish-willy" is also applied to the striped basilisk, Basiliscus

vittatus, which is more commonly called "maklala" ("cock maklala")

which I was told is "never" eaten.

Serpentes

Snakes

Snakes are not commonly seen in Belize; however, numerous

species are present, Both the direct killing of snakes and fires
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involved when clearing an area were noted as agents for the decrease

in numbers in certain areas. I was told that there used to be coral

snakes (Micrurus affinis ?) near Belize City (Mile 8, Western Highway),

but trucks used to run over them on the road at night. The Boa

constrictor (wowla or boa) is present and at times the skins are sold.

One individual said that he sometimes shipped 1, 2 or 3 snake skins to

the United States, mostly boa, and the lengths varied from 6-12 feet.

The wowla is accused of catching fowl. The tommygoff (yellow-jaw) is

reported as scarce at the present near Belize City and also near Big

Fall (Toledo). The "yellow-jaw tommygoff" is Bothrops atrox (the

Central American Fer-de-lance). Crotalus durissus tzabcan, the

rattlesnake, is present in the Mountain Pine Ridge and other drier

areas such as the cane fields in the north. Other members of the genus

Bothrops are present, the most commonly mentioned in addition to the

"yellow-jaw" is the "jumping tommygoff" or "jumping viper' (B.

nummifer); B. schelegelii and B. yucatanicus are also present. The

four members of the genus Bothrops plus the rattlesnake and the coral

snake apparently complete the list of poisonous species in Belize.

The tommygoffs eat small animals including rats. One resident noted

that they are found around human dwellings because of the presence of

rats and mice.
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Crocodilia
Crocodylidae

American Crocodile. Crocodylus acutus
Other common name: Alligator

More let's Crocodile. Crocodylus moreleti
Other common names: Alligator, Belize crocodile

Crocodiles, formerly were common to abundant in appropriate

habitat throughout Belize. C. moreleti had a general distribution and

C. acutus was basically coastal and in large rivers. Presently the

status is scarce or not present. The natives note a difference in

crocodiles but nevertheless generally refer to them collectively as

alligators; the local distinctions such as "alligator, " "crocodile, '1

"caiman, ' and so forth are confused from one individual to the next.

The individuals involved in the skin trade make no distinction. Some

natives note there is a "broad-nosed short one" and a "narrow-nosed

long one" which can possibly be a generalized distinction between

C. moreleti and C. acutus respectively. Comments made by various

authors give an indication of former abundance of crocodiles. "Alli-

gators of large size infest most of the inland lagoons, and afford good

sport at the out-stations" (Morris 1883:21). Schmidt (1924) noted in

1923 that one could observe possibly hundreds of C. moreleti in the

ditches along the only road (or causeway) leading out of Belize City at

that time; most of those in the ditches were under 2 feet although a.

63-inch one was taken. Gann (1925:124) noted, while in the Rio Grande
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(Toledo District),

We scared a sixteen-foot alligator from a low mud-bank. He
did not dive in till we were within twenty feet of him, and then
swung [sic] calmly and slowly along on the surface, a sure
indication that alligators had not been much molested along
this river.

He also noted ". . . around Belize, where these reptiles swam, or

rather used to, for, owing to the high price now paid for their skins,

they have recently become much scarcer and more wary" (Gann 1926:

37). In Toledo District (ca. 1927, Rio Grande ?, others?) "Crocodiles

are found in the lower reaches, but upstream have been exterminated

by the Indians" (Thompson 1930:35). Around 1939, Sanderson (1941:

78) found that (vicinity of Belize City?)

The young ones were very numerous along the roadsides in the
big ditches, and were quite easily captured with light string
nooses on the ends of long poles. Apparently they were so
used to traffic passing along the road that they simply sat and
stared at us.

In the 1950's, C. acutus was reported as "no longer common" and for

C. moreleti it was noted "young often seen" (Wright et al. 1959).

"Although the reptiles are much hunted for their skins, alligator

shooting is still to be had" (Anderson 1958:88). Allen noted that they

were common in 1937 but a later trip in 1957 ". . . during which search

was especially made for crocodiles, revealed that the reptiles had

been virtually exterminated by hide hunters" (Neill and Allen 1959:30).

Neill (1971:360-361) commented that

. . . by the time I first visited British Honduras, in 1959,
crocodiles no longer existed anywhere near the causeway, even
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though the swamps themselves remained about as Schmidt
described them. Several later trips, to all districts of
British Honduras and to nearby parts of Guatemala and
Mexico, revealed More let's crocodile to have been killed off
almost everywhere, although professional hunters claimed
to know of a few remote areas where specimens could still be
obtained.

"Crocodile hunting was once good sport, but now few large ones are

found, although there are still small crocodiles in the swamps around

Belize" (Gaudet 1962:18).

Residents throughout the country of Belize have noticed a great

decrease in crocodiles, in fact they are practically nonexistent--just

the opposite of the situation two to three decades ago. One long-time

resident of Belize District stated that from 1910 on there was a drop

and numbers and size continued to go down. A common report is that

"alligators" used to be common in rivers but now one scarcely sees

one; one must go back up the small streams and ponds where people

seldom go. Today a crocodile is so rare in Belize it is a matter of

conversation, Statements such as the following one are made: "It is

reported that a big one lives in the pond to the back. " I was told that

at one time if you shined your light in Hill Bank Lagoon you would see

the eyes of two to three "alligators. " Now you may see only one or two

if you go with a light for the entire length of the lagoon. They have

been scarce for the last 20 years (presumably since the early 1950's).

I was told that there were a few "alligators" (two types) near San

Estevan but not in abundance; they were more abundant 15 years ago
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(ca. 1958). They are scarce around Rancho Dolores; were common

about 10-15 years ago (ca. 1958-1963)--"after the skin value went up

to $8 B. H. a foot (exaggerated?) people looked for them regularly. "

Crocodiles (usually an individual one) have been sighted within the

past year by individuals in many parts of the country, so they still

exist but in low numbers. I was told that in Belize there were more

"alligators" in 1961-1962; however, you can still find them. They

are still hunted near a portion of the Sibun River but are getting scarce.

Near Belize City (Mile 8, Western Highway) the "alligators" used to

come nearby but now they are scarce after people "have taken up land

and there is more noise"--there have been less "alligators" for about

15 years (since ca. 1958). A 2-3 foot "alligator" was found near Mile

6 in October 1972 at night on the road (was injured). It was put in a

pond near Mile 8 where I observed it in February 1973. Small ones

are sometimes found in ditches near the rice fields in the Big Falls

area (Belize District).

A former skin dealer in Belize noted that the "alligator catch"

was very good for many years and then "they commenced to get scarce

around 1967. " The sizes bought were (in feet) 3-4, 6, 8, 10, 12, and

very rarely 14 feet. There was no control so small ones (1-2 feet)

were slaughtered; they were buying the small ones in big quantities.

Both belly skins and dorsal skins (at one time) were bought. One

type referred to as "caiman" came in regular quantities of around 200

skins per week--this was variable but the rate was. approximately 800
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skins per month. In addition there were 500 skins per month of the

other crocodiles; it would stay at this level for 2-3 months. There

were two other buyers receiving about the same quantities. Skins

apparently came from the frontiers of Mexico and Guatemala as well

as Belize. He noted that a 4-foot crocodile brings $14-16 U.S.

Another former dealer, associated with the present buyer, noted

that before 15-17 years ago (ca. 1956-1958) most of the business was

in "alligator" and jaguar skins. It is reported that the present rate for

skins is $6 B. H. per foot, there is a 3-foot minimum length (one

source said 4-foot minimum), and they are still getting them 3, 5, 7,

10 (and over) feet long. It was stated that during the dry season they

congregate around water holes and are easier to catch while in the

rainy season they disperse.

The present skin buyer feels that both types of crocodiles are

present "in the same amounts" (I do not see how he can tell since he

admitted that he did not know the difference in the skins, or for that

matter between the living animals). He stated that large areas are

"inaccessible" to hunters from the Northern Highway to the sea and

this area is a natural habitat for crocodiles; he feels that they are

"plentiful" here as well as in Toledo District (natives say that they

are scarce). He used to buy crocodile dorsal skins ("hornback") and

exported these to Japan--this was stopped 8 years ago. Minimum

crocodile length for skin sale is presently 4 feet. Nine-foot skins are
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"commonly" bought. He says the ratio of large to small (4-5 feet) size

skins is the same as in the past. The skin trade is presently (1973)

restricted to only one licensed buyer with a set quota.

Although the belly hides of the two species are not distinguished

by the skin dealers, identification can readily be made of crocodilian

skins as noted by King and Brazaitis (1971), who have published an

"identification key" with photographs and illustrations. Variations in

terminology are present in the crocodile skin business. In respect to

C. moreleti (King and Brazaitis 1971:24)

It is sometimes called Belize crocodile or Central
American crocodile. In Central America it is called
"alligator, " caiman, and largarto de El Peten. Hides are
marketed under these names, or as Mexican "alligator, "
crocodile, small scale, or soft-belly.

In respect to C. acutus (King and Brazaitis 1971:22)

In Central America and Cuba it is called caiman, and in
South America it is known as caiman and caiman de aguia.
Hides may be marketed under these names, or simply as
Central or South American "alligator, " crocodile, soft-
belly, small scale (north of Panama) or large scale (south
of Panama).

Various sources (see Figure 17) were checked in order to observe

a trend in "alligator" skin trade. Since the data are given in various

units for different periods of time, a summary of selected values will

be made in order to give some indication for the amounts exported.

In 1900 (July 21) 67 lbs of alligator skins were shipped; in 1909 there

were 14 bags and 1 barrel; 3 bags were shipped in 1911. Sampling of
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Figure 17. Trend in Skin Exports: Crocodile Hides and Others. Sources: various issues of the
following Government Reports: British Honduras Gazette, British Honduras Customs
Reports, British Honduras Trade Reports, British Honduras Forestry Reports, and
Metzgen and Cain (1928).
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1913-1920 shipping reports shows little evidence of wild animals and

skins shipped (period of World War I). The following reveal the trend

from 1924 to 1971: 300 skins were shipped in 1924; 181 in 1925;

4, 602 in 1930; 12, 139 in 1933; starting in 1934 reports were given in

"hundred weights" (112 lbs); in 1934 there were 764 cwt shipped;

69 cwt in 1937; the lowest between 1935 and. 1950 was 39 cwt and the

highest was 246-1/2; 13, 681 cwt was shipped in 1955 and 6, 907 cwt in

1956; after that only values for all types of skins were given which

fluctuated, $24, 266 B. H. in 1959 to $192, 302 in 1971. Although values

involve price changes and inflation, still the increasing export value

indicates a trend in hide sales and is in correlation with the near

demise of crocodiles in Belize.

With respect to ecological adaptation, More let's crocodile is

basically an inland freshwater form (palustrine) while the American

crocodile is basically an estuarine form (salt or brackish water);

however, both species can and do inhabit both habitats (Powell 1972).

The preferred habitat for More let's crocodile is lakes and ponds

of the savanna areas; however, it can be found in lakes in rainforest

country. It does not frequent large rivers although it is present in

intermittent rivers and swampy areas. It can be found near the coast

but apparently is not found in true saltwater situations, including

saltmarsh and mangrove swamp (Neill 1971),
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Schmidt (1924) found (by stomach examinations) that the smaller

diet, eating mostly water insects,

fish and small mammals (gray

Morelet's crocodiles have a varied

some crustacea, vegetable matter,

mammal hair was found in a specimen). Presumably it will eat other

forms found in its habitat such as turtles.

The American crocodile follows tropical river courses inland.

Adults can swim at sea but to establish a breeding population on an

island, heavy rains or freshwater streams need to be available. Its

main food is fish, although it takes a variety of other things including

turtles, birds, crabs, snails and even young crocodiles occasionally

(Allen and Neill 1952; Neill 1971).

If crocodilians are protected and managed properly (includes

habitat management), they can make a comeback if the program is

started in time, as evidenced by the American Alligator (Alligator

mississipiensis) in Southeastern United. States. In Louisiana it is

being managed as a renewable resource with eventual sustained yield

harvesting planned (Palmisano 1972).

Crocodilians are beneficial to other organisms in that their

"holes" or "wallows" are sources of water during dry periods in a

number of areas, and are used by a variety of animals. Furthermore

it has been hypothesized that crocodilians play a role in adding nutri-

ents to certain lakes (based upon noted correlations of fish dropoff

with caiman decrease) as

chains (Fittkau 1970).

well as playing an important role in food
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Both C. acutus and C. moreleti are listed as endangered "in

immediate danger of extinction") with the latter noted to be "critically

endangered" in the IUCN Red Data Book (Honegger 1968). Crocodilians

are of worldwide concern and steps are being taken toward protection,

artificial rearing and restocking, and management in a number of

areas (IUCN 1971).

He r petofauna - -General

Neill and Allen (1959:66-67) discussed the effect of man on the

distribution of herpetofauna in Belize; although this includes amphi-

bians as well as reptiles the statements are still apropos.

From a standpoint of herpetology, a rainforest is a complex
of microhabitats, only a few of which are utilized by any
given reptile or amphibian. These microenvironments may
occur less frequently in undisturbed rainforest than in dis-
turbed areas or earlier seral stages. This is particularly
true in British Honduras, where man has been the chief
agent to disturb the forest, thus favoring species of the
sunnier, drier, and more exposed situations; yet on the other
hand he generally leaves debris (stumps, logs, trash piles,
mulch, boards, etc. ) that can be utilized by species of the
darker and damper environments.

Species that are restricted to the rainforest may have a need for

a continuous canopy or may not be able to compete with related non-

rainforest forms.

. . . Man has not demonstrably altered herpetofaunal distribu-
tion in British Honduras, except perhaps to break up the
ranges of a few rainforest species in the northern portion of
the country; but he probably has had considerable local effect
on the relative abundance of species. In this part of the world,
where disturbance of the rainforest usually has fallen short of
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urbanization, most amphibians and reptiles may well have
profited by man's activities. . . in general, far more indivi-
dual reptiles and amphibians are tobe found about, say,
cut over tracts, old fields, farms, stream and lake margins,
pastures, creek and river bottomlands, flatwoods, rocky out-
croppings, and forest edges than are to be found well within
nearby areas of relatively undisturbed climax hardwood forest.

Birds

A number of birds are considered to be important game species,

these are included in the following accounts. Others are occasionally

eaten, are enjoyed esthetically, or are pests; some of these are also

discussed.

The basic plan of the accounts is to discuss distribution and

status in Belize, habitat and food requirements, as well as human

influences and use. Supporting evidence is included from other areas

in order to fully assess the species as well as to put it into perspec-

tive. The taxonomy for this section is based mainly upon Saunders

(1950), Leopold (1959), Russell (1964), and Davis (1972).

Order Tinamiformes
Family Tinamidae

Great Tinamou. Tinamous major
Other common names: partridge, blue-footed partridge, blue-

foot, bush chicken, mountain hen, gallina de monte, manco-
lola, wild fowl

The great tinamou is present throughout Belize in areas of high

forest. Its status ranges from not common in areas that have been
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disturbed by man to common in areas where there is suitable habitat.

I was told that about 13 years ago (ca. 1960) is was common in the

Rancho Dolores area, but is not common now. Habitat destruction by

hurricanes and man as well as over-hunting all apparently played a role

in this decrease. One native stated that it was present near Crooked

Tree around 50 years ago; the area subsequently was cleared for farm-

ing which is the present land use. This "partridge" is common in high

forest and cohune ridge, but is not common or is absent in low bush or

brushy places. It has a preference for those areas with a more open

forest floor. It apparently comes into pine ridges and banana fields

when these are near high forest.

The Great Tinamou is a common resident of the floor of tall
rain forests, and I recorded it wherever I found suitable
habitat in the Colony. In many areas, especially where the
forest is undisturbed, the species is the most numerous
tinamou (Russell 1964:32).

When forests are cleared or disturbed it retreats farther into the

heavy forests that remain. "In virgin areas hunting apparently has

little effect onthe numbers of this species" (Saunders 1950:19). This

opinion is also shared by Leopold (1959) who feels that habitat change

is more responsible for its disappearance than is hunting as it needs

climax forest. Leyland, about 1855-56; noted that the English

mahogany-cutters referred to it as the "Ground Partridge" and that

he found it to be common in. Omoa (Honduras) and it was ". also

met with, but more rarely, at Belize" (Moore 1859:63). He
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presumably stayed along the Belize River area which had been some-

what disturbed by that time by woodcutting and plantations. The food

is various fruits and seeds.

It is eaten in Belize and its meat is sold on the local level by

hunters as well as by one store in Roaring Creek (at least). It can be

tamed and kept as a pet.

Boucard's Tinamou, Crypturellus boucardi
Other common names: red-footed partridge, red-foot, perdiz

Boucard's Tinamou is present in many areas of Belize, but

apparently is not as common as the Great Tinamou, "Boucard's

Tinamou is a moderately common resident of tall second growth and

rain forest in most parts of mainland_ British Honduras" (Russell

1964:32). This tinamou is found in sunny areas in brushy cover and

open areas (Smithe and Paynter 1963; Lancaster 1964). Local resi-

dents state that it prefers high forest and cohune ridge over low bush.

I was told that it decreased in the Rancho Dolores area after the

hurricane in the early 1960's as did the "blue -foot, " It reportedly

comes into wamils where it is common in Columbia (Toledo). I was

told that it is more common in the Rancho Dolores area than the "blue-

foot" because it is not eaten as much. In Benque Viejo it reportedly is

not as common as the great tinamou. It eats fruits and seeds being

primarily vegetarian, but will eat insects and perhaps small frogs

(Lancaster 1964),
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In a study near Gallon Jug Lancaster (1964) found that the home

range for males was 28 to 47 acres. The bird was noted as territorial

but the size was not determined.

In Belize not as many individuals refer to this species as they

do to the great tinamou. The "red-foot" is eaten in Belize but due to

its small size it is not as desirable as the "blue-foot. "

Order Ciconiiformes
Family Ardeidae

Cattle Egret. Bubulcus ibis
Other common names: tick-bird, white garling, garso

The cattle egret is present in Belize and is increasing in

numbers, extending its range as areas are cleared for pastures.

Russell (1964:39-40) states

I saw a maximum of four Cattle Egrets in a pasture at
Stann Creek during the last week of March 1956, and one
individual at Gallon Jug on October 25 of the same year.
In 1948 Lancaster saw one bird on May 1 at Gallon Jug.
Nickell saw small groups of these egrets at several locali-
ties in the North Stann Creek valley in March of 1960,
1961, and 1962. It may already be established in the
Colony as a breeding bird.

Since that time it has extended its range to all of the districts and has

increased greatly in numbers. The Belize Audubon Society notes

"Each of the three last Christmas Bird Counts recorded between 200

and 300 individuals in the count area--a circle fifteen miles in dia-

meter" (BAS Bulletin, October 1973:3). I observed cattle egrets at

various places in the country. Groups ranging between 8-20 were
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present in the pastures with cattle at Ghost Camp in February 1973.

On February 27, 1 973 I observed at least 83 cattle egrets in a large

pasture about a mile west of Central Farm, I was told that in Benque

Viejo it is referred to as "garso" and likes to eat fish, frogs, mos-

quitoes, and ticks. It is called the "white garling" in some areas.

The cattle egret is an example of an Old World species that has

extended its range to the Americas and is rapidly spreading as clear-

ing proceeds. Blake (1939) collected a cattle egret May 27, 1937 in

British Guiana (Guyana), the first record for the western hemis-

phere; however, it apparently was first sighted in the Guyana/Suriname

area between 1877 and 1882 (Wetmore 1963)0

A study in Puerto Rico indicated that "Cattle Egrets associated

with cattle receive the two-fold advantage of obtaining 1-1/4 to 1-1/2

times as much food and expending approximately 2/3 as much energy

per unit time as non-associated egrets" (Heatwole 1965;83). It is a

useful insectivore; however, it benefits by associating with grazers.

Cattle egrets are greatly expanding their range as more land is

cleared and put into cultivation, especially into pastures.

Order Anseriformes
Family Anatidae

In general, ducks are not of major significance as game birds in

Belize since comparatively few migrate there for the "winter. "

Nevertheless, I was told that flocks of ducks come into large lagoons
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during the rainy season when it is "cold. " Only three ducks deserve

mention: black-bellied tree duck, muscovy duck, and blue-winged teal.

Black-bellied Tree Duck, Dendrocygna autumnalis
Other common names: whistling duck, pichichi, grey-belly ( ?)

The black-bellied tree duck is present but is rare or uncommon

in several areas of Belize. It is referred to as the "whistling duck"

or "pichichi" and I suspect that "grey-belly" is in reference to the

juveniles of this species. It can be found on coastal lagoons and some-

times on inland bodies of fresh water and is presumably a resident in

Belize.

I was told that they come to rice fields and corn fields at night

to feed. These ducks presumably eat greens and seeds of weeds and

grasses (Leopold 1959). Whistling ducks are eaten in Belize and can

be tamed.

Muscovy Duck. Carinia moschata
Other common names: wild duck, pato real

The muscovy duck is a resident of Belize. It is reported decreas-

ing in some places of most areas and is scarce due to over-hunting,

although in a few localities I was told that it is relatively "common. "

It is found in areas with ponds, lagoons and streams. Sclater and

Salvin (1859:232) noted that it frequents forest swamps and "At Belize

it is a well-known bird, as the nature of that district is well adapted

to its habits. , . . " Henderson (1809:115) stated that "The
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Muscovy-Duck is very frequently shot in the neighbourhood of

Balize, "1 It remains in swampy areas during the day and roosts in

trees at night. Salvin and Godman (1879-1904) indicate that it is usually

found singly or in pairs, but noted flocks of 20-30 are present at times.

Muscovy ducks are eaten in Belize and are easily domesticated.

Due to the low numbers and decreases reported it is suggested that

hunting regulations (bag limits for example) be set and enforced.

Blue-winged Teal, Anas discors
Other common names: teal

The teal is seasonally present in some areas of Belize as a

migrant species. It is uncommon in most areas; however, it is

reported by a number of people. It apparently is not used much for

food, presumably because it is both small and scarce. I was told that

it is being seen more near Big Falls (Belize District) as more area is

being opened for wet rice cultivation.

Order Galliformes
Family Cracidae

Curassow, Crax rubra
Other common names: Great Curassow, Central American

Curassow, faisan, coholito, pavon, pheasant

The curassow is present throughout Belize where there is ade-

quate habitat. It is (or at least has been) one of the more important

game birds. At the present it is reported as scarce or very scarce in

1 Balize is an old spelling for Belize.
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most areas; however, it is reported to be more common in the remote

forested areas of the country such as found in parts of western Orange

Walk District. It prefers high forest (where it is found in all districts)

and hence it decreases in numbers when forested areas are cleared for

agricultural purposes, a fact reported by a number of residents. With

respect to Belize (ca, 1960) "The Great Curassow is a resident in tall

rain forest and is common where it is not extensively hunted. It

ranges throughout the mainland where suitable habitat exists, and I

have seen it from near sea level to about 3, 000 feet elevation"

(Russell 1964:54).

A recent example is in the Big Fall area (Toledo District) where

the curassow has decreased since the extension of the road, which

resulted in increased agricultural activity and hunting pressure. I was

told that it is getting scarce and has virtually disappeared from the

menu in that area in the past 5 years (since ca, 1968). This species is

greatly affected by habitat destruction and the best of hunting regula-

tions (although strict enforcement will help) may not save it if adequate

habitat is not preserved.

Curassows are found in high forest and cohune ridge in Belize.

They eat mainly fruit as well as green leaves and insects; feeding is

primarily on the ground although some fruits are eaten directly from

trees (Leopold 1959). One hunter in Belize noted that they eat bread-

nut seeds.
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One hunter told me that he saw a group of 25 curassows near

Irish Creek (late January 1973, near Hill Bank, Orange Walk District);

two pairs were seen on the ground (February 1) near Governor Creek.

He noted that they are common near Gallon Jug and Irish Creek.

However, they have decreased in numbers in many areas of Belize due

to excessive hunting and habitat destruction.

Changes in status for regions near Belize confirm my observa-

tions of status change resulting from relationship to land use and hunt-

ing pressure. At Tikal it was noted as "Common, but retreating to the

undisturbed forests as the archaeological work progresses" (Smithe

and Paynter 1963:260). In Guatemala "This curassow is a fairly

common resident within its range except in areas where clearing of the

forest has reduced or eliminated its habitat, or where intensive hunt-

ing has depleted its numbers. , " (Saunders 1950:35-36). With

respect to Mexico (Leopold 1959:205)

The range of this fine bird is shrinking and the population
has been greatly reduced as a result of both overhunting and
habitat destruction. The bird is a great favorite of local
hunters, not only because it is large, but also because the
light-colored flesh is very good eating- -it is far better than
the meat of the crested guan and the common chachalaca.
At various camps I found curassows scarce or even locally
extinct in good habitat as a direct result of shooting. . .

The following statement applies to inaccessible areas being opened by

logging roads.

. , Timber-cutting operations not only open the wilderness
for hunters but often so change the forest that it no longer is
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a suitable home for the curassow, which is very much a
"climax" species. Again I call attention to the desirability
of preserving in wilderness status some samples of the rain
forest. Much immediate good would also accrue from more
strict enforcement of the laws protecting this species.

"The curassow is fairly abundant in the undisturbed areas of southern

Quintana Roo and Campeche" (Paynter 1955:75). If Belizeans want to

preserve this desirable game bird then they must preserve areas of

adequate habitat as well as the regulation of hunting.

Curas sows are eaten in Belize and are also kept as pets.

Henderson (1809) noted that they are easy to domesticate. One buyer

of fresh meat (Orange Walk District) noted that a few curassows are

brought in by hunters in February while they come in larger quantities

in March, April and May. Curassow meat is sold in a store in

Roaring Creek.

Crested Guano Penelope purpurascens
Other common names: guan, quam, cojolita., pava

The "quam" is present throughout Belize where there is adequate

habitat. Its status ranges from scarce to common. It has a preference

for high forest, and is also found in cohune ridge, but apparently can

withstand disturbed areas better than can the curassow. Russell

(1964:55) states that it ". . . is a moderately common resident of tall,

undisturbed rain forest and ranges from forests near sea level to

above 3,200 feet, , Along with other game species, the guan,

is least numerous where extensively hunted. " The guan is arboreal,
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is present in flocks, and eats mainly fruit, as well as seeds, green

leaves and insects (Saunders 1950; Alvarez del Toro 1952).

As we were watching a "quam" high in fig tree near Hill Bank,

a hunter told me that quams feed on figs, always stay in the trees, and

build their nests in trees. He noted that they were not scarce but were

not too common either. He noted that they are "very wild, "

Changes in status noted for nearby regions will be given as

examples of changes due to human influences. Salvin and Godman

(1879-1904) state that Dr. Gaumer found the guan abundant in a portion

of Northern Yucatan; for example, 84 in one group and 51 in another.

Paynter (1955) indicates that they were very scarce in the area where

Gaumer had 75 years previously seen large numbers. A considerable

amount of lumbering as well as hunting had occurred in the area; how-

ever, Paynter noted that they were fairly numerous in much of Quintana

Roo and southern Campeche (forested regions). In Guatemala, Saunders

(1950: 37) states

The relative abundance of this species depends largely upon the
extent to which the virgin tropical forests are cleared. In
forest areas of the limited extent surrounded by agricultural
lands, the combination of changes in environment and increased
hunting pressure soon makes the pavan few in number and wary
in habitat. In undisturbed forest, however, hunting pressure
alone apparently does not endanger their survival.

The latter statement of course is probably true only as long as there

are few hunters, At Tikal they were noted as "Abundant in undisturbed

forests" (Smithe and Paynter 1963:260).
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A meat buyer in Orange Walk District indicated that hunters

bring in only a few in February and in greater quantities during March,

April and May. Quam meat is also bought (by a store) and sold in

Roaring Creek. The quam is eaten in Belize and is considered to be

good meat. I was told that it is sometimes kept as a pet in some

villages,

Chachalaca. Ortalis vetula
Other common names: cockrecol, cockrico, brush pheasant

The chachalaca is present throughout Belize being common in

areas having adequate habitat. In a few areas it is reported as being

very common; however, it does not seem to be as common (even few or

scarce sometimes) in areas of high forest as it is in second growth.

Paynter (1955:77) notes that it is ". . absent from heavy rain

forest, " Russell (1964:55) states "The 'cockrico' is a common resi-

dent throughout the mainland of British Honduras, and is found in

thickets, dense second growth, and the border of rain forest. "

I was told that in San Estevan there are "plenty" of cockricos,

they are increasing, and eat beans in milpas; they are also reported

as increasing near Rancho Dolores. Near Hill Bank I was told that

they prefer low bush. Individuals have noted that they eat seeds, fruit

(various types including fig and zapote), leaves, and insects.

As to its adaptability, Leopold (1959:212-214) states

Unlike any of the other cracids of Mexico, chachalacas
thrive best in the thickets and tangles that follow clearing of
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the tropical forest. Hence, where the other species have
decreased with land use, chachalacas have held their own
and perhaps even increased despite much hunting. They are
well adapted to exist in settled communities. . Because of
its wide range and abundance (and in spite of its small size and
tough, strong meat), the chachalaca is an important game
bird. . . I see no cause for concern over the status of
chachalacas. Every encouragement should be given to hunters
to take full advantage of the productivity of the populations.
Wildlife management must differentiate sharply and clearly
between species that need protection, such as the curassow
and guan, and those that thrive without it and hence should be
heavily hunted to supply the food and recreational needs of the
community. The chachalaca is one of these.

They are usually found in pairs; sometimes loose aggregations

are present (Leopold 1959), and groups of 4-7 were observed (Sutton

and Pettingill 1942; Tamaulipas).

Cockricos are eaten in Belize and the meat is sold. They can be

tamed and are sometimes kept as pets.

Family Phasianidae

Quail

Black-Throated Bobwhite. Colinus nigrogularis
Other common names: Yucatan Bobwhite, Honduras Bobwhite,

perdiz, cordorniz, quail, bobwhite
Synonym: Ortyx nigrogularis

Spotted Wood Quail. Odontophorus guttatus
Other common names: congo bird, coban, coban chaco,

coban chack

Quail are present in many areas of Belize. The most widespread

apparently is the black-throated bobwhite or "bobwhite. " It is at least

present in pine ridge areas of Orange Walk District, and southward to

Toledo District. "The species is a moderately common resident of
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lowland pine ridges from the vicinity of Hill Bank south to Ycacos

Lagoon. A mixture of oak, pine, and palmetto overgrown with high

grasses provides its preferred habitat" (Russell 1964:55). The terms

used in Belize are "quail" and "bobwhite. " Paynter (1955) has com-

mented that it has increased greatly in numbers in northern Yucatan

as clearing has provided new habitat for it. Leopold (1959) indicated

that it is found in coveys consisting of 7 to 15 individuals and is found

in clearings in forests and around fields. It eats weed seeds.

Leyland (ca. 1855-1856) found it ". . in the pine ridges of Belize in

flocks of six or eight" (Moore 1859:63). This quail can potentially be

found in all districts of Belize and should extend its range and increase

as more agricultural clearing takes place.
-As clearings are penetrating the rain forest, the Yucatan bob-

white is extending its range. . . There is no serious problem
of conservation or management of this species, which thrives
with agricultural development (Leopold 1959:251, 253).

Smithe (1966:49) gives hints as to its presence in the past in the

following statements

Not found at Tikal, nor by Van Tyne (1935) at UaxactCin.
However, substantial quantities of their bones from Tikal have
been recently identified by Paynter (in litt, ). Bones were
found not only in burials and caches where their presence
may be due to importation, but they were found in much
greater number in the debris of temples, roof-combs, and
other structures, where their occurrence would indicate
that they were once locally numerous. Since they prefer
open, even heavily cultivated country, and are not partial
to forests, it must be assumed that the habitat at Tikal was
then very different from that which we now see. One is
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tempted to place them in time with the periods of Maya
ascendancy, a thousand and more years ago.

The spotted wood quail (Odontophorus guttatus) contrasts with

the previous species in that it requires tall forest with relatively open

floor. It is called "coban chack" near Benque Viejo where it is eaten

and is reported nearby (presumably in appropriate habitat), Locations

for specimens listed by Russell (1964:56) are: Gallon Jug, Augustine,

Camp VI, north slope Cockscomb Mountains, Freetown, Rio Hondo,

Belize, and San Felipe. "The Spotted Wood Quail, which is called the

"congo bird" by inhabitants of the Colony, is a moderately common

resident of tall rain forest and high second growth in British

Honduras" (Russell 1964:56). Paynter (1955), Leopold (1959), and

Smithe and Paynter (1963) note that it lives where the forest floor is

clear of vegetation. "There in the half-light they live in company with

such other jungle dwellers as the great tinamou, the Boucard tinamou,

and the Cassin dove" (Leopold 1959:253). Smithe (1966:52) adds that in

these areas they are also found ". . . in forest edges, either singly or

in small coveys of eight or ten birds. "

They feed on the forest floor eating seeds, soft rootlets, small

bulbs, insects and their larvae and pupa (Leopold 1959). Groups of

6 to 20 are noted by Alvarez del Toro (1952) and of 5 to 10 by Leopold

(1959).

The future status of the wood quail will depend entirely
upon whether some of the dense rain forest is preserved. The
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bird disappears when the canopy is broken and a brushy under-
story springs up (Leopold 1959:255),

Family Meleagrididae

Ocellated Turkey. Agriocharis ocellata
Other common names: wild turkey, pavo de monte, pavo, turkey
Synonym: Meleagris ocellata

The ocellated turkey is present primarily in the western half of

Belize where adequate habitat is present. Its distribution and abun-

dance seems to be local (discontinuous, depending upon the area)

ranging from very few to "common. " It is common near Gallon Jug

and I was told that it is common in the area of the Mountain Pine Ridge,

Russell (1964:56) states that

The Ocellated Turkey is a moderately common resident
from the Eastern Branch of the Belize River on the southern
edge of the Mountain Pine Ridge through the northwestern
sector of the Colony. Forest borders and low and moderately
tall second growth provide the turkeys' favored habitats.
Probably the vast regions of rain forest limit its southern
distribution, since it does not penetrate the forest.

The ocellated turkey increases as areas are cleared for corn

fields and in second growth forests; however, if clearing of the same

area occurs too often and the vegetation (second growth) becomes

"degraded" then it decreases. It also cannot tolerate areas that

have considerable traffic, and stays away from large populated areas;

it can tolerate hunting from small villages in areas that have milpa

cultivation (Paynter 1955; Leopold 1959). Henderson (1809:110-111)

noted ". 0 . the Turkey is uually discovered in thickest and most
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sequestered recesses of the woods. . . it is not often seen in the

company of more than one associate. " According to Moore (1859:62),

Leyland (ca. 1856) observed that

Formerly these birds descended the Old River towards Belize;
as the country has become more occupied, they have retired
further to the interior, and are now only sparely met with
about half-way from Belize to Peten; beyond Peten they are
more plentiful. Three wild birds were observed in the sum-
mer of 1856 by Mr. Burns, mahogany-cutter, residing at the
Boom on the Old River, some thirty miles from the town of
Belize. They came to the river, near his house, to drink,
but took to flight before they could be secured; they had not
previously been seen in the neighbourhood for many years.

They are extrenely shy, and keep to the thick woods, except
when they go to the outskirts to feed.

I was informed that the numbers of this turkey have gone down in

the country so it is now "protected, " but in areas where hunting is

supposedly "prohibited" this turkey is taken when the opportunity

arises; sometimes it is sold. I was told that wild turkeys came on the

road between Hill Bank and Gallon Jug early in 1973 but "got scared

and left" when the trucks started running; the informant said the

turkeys "would come back again" when the trucks leave at the end of

the season. Turkeys come out onto the airstrip at Gallon Jug, and four

turkeys as well as numerous tracks were observed along the road about

3 miles west of Gallon Jug, One hunter said that he saw turkeys in

flocks up to 40 at Betson about 15 years ago (ca, 1958); Betson is the

place where he had seen the most turkeys, Charles Wright stated that

the ocellated turkey runs in groups of 3-4 and perhaps up to 40. Many
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turkeys (a group of approximately 40) were seen 20 years ago (ca.

1953) back in the bush in the Maya Mountains area. Presumably no

one (or very few people) go back into these areas at the present.

Turkeys were reported to have decreased around the Big Fall (Toledo)

area due to more hunters coming from Belize City after the opening of

the road.

Wild turkeys probably need a notably large home range as indi-

cated by research in other areas. Annual ranges for the eastern wild

turkey (Meleagris gallapavo silvestris) are given (since data are not

available for the ocellated turkey) as 750 to slightly over 1, 300 acres,

based on a study in Missouri (Ellis and Lewis 1967). This turkey also

thrives in forested areas interspersed with fields (such as corn fields).

The ocellated turkey eats a great variety of greens, fruits, and

seeds; however, corn is eaten when it is available (Leopold 1959).

Flock sizes observed by Leopold (1959; Mexico) in November, 1945

ranged from 3 to 10.

The range of the ocellated turkey was presumably increased

during the period of the ancient Mayans as they opened up areas to

cultivate corn; likewise its range should increase today in those areas

where fields are allowed to alternate with patches of forest. Leopold

(1959:279) states

The ocellated turkey is another species of the rain forest
zone which thrives in the secondary growth that emerges when
the virgin forest is removed. It, too. is holding its own today,
and its future looks reasonably secure.
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Order Columbiformes
Family Columbidae

Doves and Pigeons are found throughout Belize. They are eaten

but due to their relatively small size not as often as other game species.

As a matter of fact, most birds found in Belize are eaten, especially

in areas where game species have been over-exploited such as in

highly settled and cleared areas as in western Cayo District, However,

the small size in most cases does not warrant the expense of a shotgun

shell so some other means of taking them is employed. Doves and

pigeons found in Belize are listed by Russell (1964): Mourning Dove

(Zenaidura macroura), Common Ground Dove (Columbina passerina),

Plain-Breasted Ground Dove (C. minuta), Ruddy Ground Dove (c,

talpacoti), Blue Ground Dove (Claravis pretiosa), White-Fronted Dove

(Leptotila verreauxi), Gray-Headed Dove (L. plumbeiceps), Cass in's

Dove (L. cassinii), Ruddy Quail-Dove (Geotrygon montana), White-

Crowned Pigeon (Columba leucocephala), Red-Billed Pigeon (c,

flavirostris), Pale-Vented Pigeon (C, cayennensis), Scaled Pigeon

(C. speciosa), Short-Billed Pigeon (C. nigrirostris).

Order Psittaciformes
Family Psittacidae

Scarlet Macaw. Ara macao
Aztec Parakeet. Aratinga astec
Brown-hooded Parrot. Pionopsitta haematotis
White-crowned Parrot, Pionus senilis
Yellow -lured Parrot. Amazona xantholora
White-fronted Parrot. Amazona albifrons
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Yellow-cheeked Parrot. Amazona autumnalis
Yellow-headed Parrot. Amazona ochrocephala
Blue-crowned Parrot. Amazona farinosa

Parrots are present throughout Belize. Russell (1964) lists the

above nine species as present, at least in some area, in Belize. In

some agricultural areas parrots have become pests in that they eat

grain (corn and rice) and fruit (such as citrus). In some localities

where they are caught for sale, I was told that they have decreased in

numbers. In some places they are eaten. The largest member of this

family present in Belize is the Scarlet Macaw ("guacamaya" or

"macawparrot"); presently it is seldom seen in Belize, but was com-

monly seen in some areas in the past.

Flocks of a few to 30 macaws frequent the uninhabited head-
waters of many of the larger streams in the central part of
British Honduras. I have seen "guacamayas". . . in the
Mountain Pine Ridge, along the Eastern Branch of the Belize
River, near the Hummingbird Highway, and in the upper parts
of South Stann Creek. They ascend to 3, 000 feet or more in
the Cockscomb Mountains. . . . In the Mountain Pine Ridge,
flocks are sometimes observed in pine trees a short distance
from the rain forest. Macaws, to my knowledge, do not enter
the coastal plain in British Honduras, although escaped cage
birds have been seen near Belize (Russell 1964:74),

The scarlet macaw is generally uncommon in Belize at the

present and it reportedly has decreased in a number of areas including

Big Fall (Toledo District). In early 1973 an individual reportedly

observed 11 in a tall tree near Ghost Camp. I observed two flying

over a "headwaters" area of Roaring Creek (one 1645 hours March

10, the other 1100 hours March 11, 1973). W. Ford Young (BAS,
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January 1971) states that prior to hurricane Hattie (October 31, 1961)

scarlet macaws were seen "fairly commonly" in high forest areas

near the Hummingbird Highway and forest surrounding the Mountain

Pine Ridge. Since that time until recently they have been rarely seen.

He notes that a group of 10 were observed (January 16, 1971) at Caves

Branch flying over the Hummingbird Highway.

Since the macaw is relatively scarce in Belize except for a few

sightings in a few locations, and since people kill and eat it as well as

capture it to be kept in cages in Belize, this bird should be given "full

protection status" (at least temporarily) and the public should be

educated to the necessity of this.

Order Piciformes
Family Ramphastidae

Emerald Toucanet. Aulacorhynchus prasinus
Collared Aracari. Pteroglossus torquatus
Keel-billed Toucan. Ramphastos sulfuratus

The emerald toucanet is rare but is found in high forest areas.

The collared aracari ("Phyllis") is commonly found in forested regions

as is the Keel-billed toucan ("Bill-bird"). They have decreased in

areas where they have been extensively hunted (Phyllises and Bill-

birds are eaten by some people) and/or where extensive clearing has

taken place. They eat fruit and at times can be seen in tall trees left

in clearings.
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Birds--General

Only a few of the birds of Belize have been included in this dis-

cussion; the list of birds of ethnozoological significance is seemingly

endless. Basically this discussion has confined itself to "game"

species and a few others of "unique" interest. Almost every bird

species is eaten at one time or another in Belize. The game species

are emphasized but the other types are eaten when few other things are

available (for example, in some areas of western Cayo District where

there has been extensive clearing and hunting for an extended period

of time). In 1969 (BAS Bulletin, May 1969) it was noted that there was

quite a bit of traffic in the market hunting of young wood storks

(Mycteria americana ?) in northern Corozal District which had been

going on for around 10 years, with numbers apparently decreas ng.

The Jabiru stork (Jabiru mycteria), also known as "turk" and "filly-

mingo, " has been eaten in Belize but due to its low numbers (rare) it

is now protected; announcements concerning it were made on Radio

Belize which proved to be a useful form of public education in its

behalf.

Birds have been reported to come in great numbers to feed on

crops, both in milpas and large commercial operations. I was told

that birds have increased in great numbers in the rice fields near Big

Falls (Belize District), even to the point where some have become

"economical pests, " eating much rice.
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Mammals

This section includes many of the larger mammals in Belize,

especially those that are game species or are otherwise of ethnozoolog-

ical significance. The mammals in Belize include a number of species

that are essentially restricted to the Neotropics as well as a few wider

ranging species including the white-tailed deer and gray fox.

The basic plan is to discuss distribution and status in Belize,

food and habitat requirements including home range, group sizes, as

well as human influences and use. Supporting evidence is included and

is drawn from other areas, and additional relevant material, such as

reproductive data and longevity records, is included in the charts in

the following section ("Analysis and Discussion"). The taxonomy for

this section is mainly based upon Handley (1950), Hall and Kelson

(1959), and Leopold (1959).

Order Marsupialia
Family Didelphidae

Common Opossum. Didelphis marsupialis
Other common names: possum, zorro
Synonyms: D. mesamericana, D. virginiana, D. yucatanensis

The opossum is present throughout Belize and is common at

least near settled areas. It is both arboreal and terrestrial, and is

mainly nocturnal, It is found in various habitats and the proximity of

water may be important, but the opossum may tend to avoid heavy

rainforests as noted by Handley (1950),
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Calculated home ranges for opossums in parts of North America

vary from 31 acres to 203 acres depending upon the method used and

the habitat, whether densely wooded or cultivated; lower populations

with larger home ranges occur in the latter (Verts 1963). Davis (1945;

Brazil) found that females had a range of around 400 meters for an

11-month period, these ranges overlapped., and noted that males

tended to wander more.

Opossums are omnivorous with an apparent preference for meat

and their local distributions apparently are due to the availability of

food sources. They feed on garbage and some chickens around settled

areas. Reynolds (1946; Missouri) noted that percentage frequency of

food found in a total of 259 scats was insects in 87. 6% of the 259, fruits

in 50. 6%, invertebrates (other than insects) 32. 4%, mammals 28. 2%,

reptiles 18. 9%, cultivated grains and miscellaneous seeds 12. 7%, and

birds and eggs 8. 9%. By volume these foods are found in the following

order: insects, mammals, reptiles, cultivated grains and miscellan-

eous seeds, fruits, birds and eggs, and invertebrates other than

insects. Wood (1954; Texas) found plant material (including fruits) to

be most important followed by insects and then various other items.

In addition to live food sources, opossums eat carrion. It can be noted

that opossums can be quite helpful to man in that they eat numerous

insects in addition to other life forms considered to be pests. Even

though it no doubt eats young chickens (hens and eggs according to
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some), other meat eaters do too, and the losses tend to decrease as

better housing methods are used. Opossums den in a variety of places

including cavities in trees, vinebush tangles, abandoned houses and

ground burrows.

The opossum is seldom if ever eaten in Belize and is killed as

a pest. Other than man its enemies are most carnivores.

Order Primates
Family Cebidae

Howler Monkey. Alouatta palliata
Other common names: baboon, mono negro, mono, aullador
Synonyms: A. villosa, Mycetes villosus

Howler monkeys are reported to be (or to have been) present in

most areas of the country where there is suitable habitat. Hall and

Kelson (1959) show only the western portion of the country on their

distribution map, but an extension of the Yucatan Peninsula distribution

shown on a map by Leopold (1959) would include most of Belize. In the

1950's Wright et al. (1959) reported them to be common in the country,

but earlier in 1931 Murie (1935) noted that he did not see or hear

howlers until arrival at Uaxactun (Peten, Guatemala) even though he

passed through Belize. At present they are absent or rare and have

been since around 1958, although reported to be increasing. The cause

for their decrease was the sylvatic yellow fever epidemic that passed

through the area at that time (ca. 1957-1958).



196

A discussion of this disease will be included as an example of an

agency of status change for certain Primates at least, in the Neotropics

including Belize. Natives told me that "baboons" dropped out of trees

and remains were noted after that time in many areas; apparently this

epidemic was not serious for humans in this area, since the local

residents did not report evidence of this, but they were certainly con-

cerned that the baboons were gone forever in certain areas. It can be

noted that human contact would appear to be minimal since the monkeys

remain in the trees as does the mosquito vector such as Haemagogus,

unless, however, the tree is cut and the mosquitoes descend tempo-

rarily to the ground level, bite the woodcutter and perhaps transfer the

disease and get it started in the human population, provided the appro-

priate vectors are present.

The epidemic in Central America was first recognized in Panama

in December 1948 (Trapido and Galindo 1965) and during the 1950's

progressed through the Central American countries. It was halted in

Honduras during October 1954-July 1955 by a very dry period but by

January 1956 it was noted in Guatemala. Evidence for its being in

Southwestern Peten was found in February 1957 and by May it was

reported in Mountain Cow (Cayo District, Belize) and near Lake Peten

(Peten, Guatemala). Alouatta and Ate les are quite susceptible to this

disease and thus their numbers are greatly decimated during such

epidemics (Boshell M. and Bevier 1958). Coe (1967)notes that howlers
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were decimated at Tikal (Peten, Guatemala) in 1958. Reports from

various parts of Belize indicate that they are starting to increase some-

what in numbers (reported also for Tikal). Apparently there is a

periodic recurrence of this disease in Central and South America as

reported by the Yellow Fever Conference (1955); however, howlers

are not reservoirs for the disease. Mosquitoes are the reservoir (not

primates as some erroneously believe) and the survival of the disease

depends upon mosquito survival through unfavorable conditions, infec-

tion of non-immune hosts and subsequently more mosquitoes (Fiennes

1967). Hence, in control of the disease, monkey extermination would

not solve the problem.

Handley (1950) noted that between 1910 and 1915 an epidemic

occurred along the Rio Polochic, Guatemala, and the monkeys as well

as the humans were almost wiped out; recovery was nearly complete

in the early 1930's and by 1947 they were abundant in that region.

During the dry season of 1926, Gann (1926) commented on the lack of

"monkeys" and "apes" in Toledo District (and most other areas) but

noted their presence in Mexico and Guatemala.

In addition to disease, decrease in numbers of the baboon is

reported by natives to occur after hurricanes have downed the high

bush. In summary it appears that howler monkey numbers have fluc-

tuated due to such factors as disease, over-hunting (in some areas of

Central America), and habitat destruction by hurricanes and man.
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Howlers are diurnal, almost entirely arboreal (seldom come down

to the ground) and they prefer tall trees in dense forests. They are

herbivorous and frugivorous, and tend to drop many leaves and fruits

as they are feeding (this can be an aid to strictly terrestrial species

below). In southeastern Mexico the mainstay of diet is the fruit of

Achras zapota (chicle tree), but they also eat the leaves, buds, fruits,

and flowers of a number of other trees (Leopold 1959). In other areas

it may be fig (Ficus sp. ), mamey apple (Calocarpum mammosum),

breadnut tree (Brosimum alicastrum) or a variety of species depending

on presence and seasonality. The killing of chicle trees by improper

and too frequent tapping can affect the food source of wildlife that

depends upon them, On Barro Colorado Island in Panama, they eat

fruits, leaves and young buds of various species; 56 species are listed

by Carpenter (1934), most of which are trees, and he indicates that it

is only a partial list. Howlers have food preferences but are not as

specialized as spider or capuchin monkeys. Water is mainly obtained

from that in fruits and directly from licking the vegetation.

The territorial range varies with the quality of the site, tree

height, and presence of preferred food. It can be noted that a three-

dimensional territory is utilized by arboreal animals. Carpenter

(1934) noted that howlers in a tall, dense forest have less of a lateral

range than do those in a less dense one if other things are equal. The

average distance covered by one troop in a day was around 100 yards
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(varied from 50-800 yards). A territorial range for a group of 25-35

howlers was around 300 acres (Carpenter 1934), some groups having

more or less range due to habitat quality. A clan may shift its range

from year to year. It is also probable that the size of the clan and

population density will influence the size of the territorial range.

Troop size on Barro Colorado Island ranged from 4-35 individuals in

1932 (Carpenter 1934) and for howlers in general the size range,

according to Hall and Kelson (1959), is 6-50 individuals. Collias and

Southwick (1952) found that in 1951 the Barro Colorado Island howler

population was about one-half that of 1933; disease may have been an

important factor.

Although they prefer tall trees in dense forests, howlers

apparently will go into almost any forest with trees strong enough to

support them (one native noted that they go into secondary forest if

the trees have limbs that will support them, but prefer tall trees).

Although they tend to be restricted to somewhat large "virgin" forest

areas they can be found in riparian zones, as reported by natives in

Belize and as I have observed in Guanacaste, Costa Rica (a wet-dry

forest-savanna region), where the local land holder was trying to

protect them; their survival is doubtful as long as neighbors use them

for target practice. It may be that howlers come to some of these

areas merely to feed as suggested by Sanderson (1941). He observed

howlers in the lowlands of Belize (ca. 1939; presumably on the coastal
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plain below the Maya Mountains) in tall forest eating mamey apples.

He had not observed them in other forests and they were not there a

few days later after they had finished the mamey. He commented

that they remain in the hills and gradually move down as the> mamey

ripens. It is possible that they can live at least temporarily in mar-

ginal strip and small area type habitats as long as adequate food and

height-breadth space plus a minimum of human pressure (or none)

are present. They strongly prefer primary forests (Carpenter 1934)

and will persist in true wilderness only (Leopold 1959). Bennett

(1963) has questioned the references to Barro Colorado Island (where

significant studies have been made) as being "climax" or "primeval

rainforest" in consideration of its past land use history. He suggests

that Alouatta can persist as long as they are not hunted out, even

though modification of the landscape is occurring (pers. comm.,

August 1972); presumably all this monkey needs is an area of rea-

sonable habitat and protection, without this they would require a true

wilderness area. (This is a matter that will require continued

research. )

Howlers have been occasionally hunted for food in some areas

of Belize (mainly in the past when they were more abundant), and

sometimes shot for sport (target practice in the case of a few indivi-

duals). They do not do well in captivity, hence are seldom caught for

pets. In some areas (apparently not in Belize) they are hunted for
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their skins also; other than man their enemies are mainly the larger

cats and the harpy eagle which is rare (Carpenter 1934; Leopold 1959)0

Alston (1879-1882) cited a report of its being the most harmless

monkey in Nicaragua and that it did not damage the plantations. The

"baboon" apparently has not been a pest in Belize either; it is more of

an animal for an occasional meal or comment,

Spider Monkey. Ate les geoffroyi
Other common names: mico, monkey, mono
Synonym: A. vellerosus

Spider monkeys are reported to be (or have been) present in a

number of areas of the country where there is suitable habitat, except

for the northeast. They are expected to occur throughout the country

(Hall and Kelson 1959). In the 1950's they were reported to be "not

common" (Wright et al. 1959), as is reported at the present. Although

they are not very common (and are not present in most areas) in

Belize, they apparently have occurred in large groups in some other

regions, having a population density of around 200 per square mile,

living in small family groups and also troops of around 100 individuals

(Napier and Napier 1967). The usual group sizes vary considerably

from 2-3 individuals to groups of several females with young and one

or more males; these small units are subdivisions of larger groups of

around 40 individuals (Goodwin 1946). Present Belizean sightings are

presumably of small family groups of from 2-10 individuals (isolated

cases). They have been reported as presently occurring in certain
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areas including parts of southern Toledo District with reported sight-

ings near Gallon Jug, the Guatemalan border, and the Sibun River /

Runaway Creek area of Belize District. According to Weyer (1973:1),

"Reports are that the only viable population left is at the mouth of

Monkey River. Possibly a small population also exists at the mouth of

the Sittee River. "

As with the howlers, spider monkeys are very susceptible to

yellow fever virus infection, and were reported as having been almost

wiped out in Belize by the epidemic (ca, 1957-1958). Furthermore,

they tend to be rare or not present around old settlement areas

because their meat is considered to be very good in contrast to that of

the howler (Boshell M. and Bevier 1958).

Spider monkeys are diurnal, arboreal and live in high forests;

in Belize this reportedly is tall trees in "high ridge. " According to

Leopold (1959) they can tolerate more clearing than howlers but still

need tall, continuous forest. Apparently they are distributed in the

forest due to feeding (food source presence and seasonal variation)

and habitat quality as are the howlers. According to Goodwin (1946)

and Handley (1950) they are mainly frugivorous. Goodwin estimated

that about 90% of their diet is made up of fruits and nuts; in addition

they eat an insignificant amount of buds, flowers and perhaps a few

insects and larvae. Since they are primarily fruit eaters the food

source fluctuates considerably in time and space, hence food search
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can be more of a problem for them in comparison to the howler

monkeys which eat many leaves.

Spider monkeys at the present are rare or apparently absent in

most parts of Belize. They have been eaten, do well in captivity and

make very good pets, and are sold occasionally, Spider monkeys have

been affected by over-hunting, disease, and habitat destruction,

Unidentified Reports

A dark monkey (different from the "baboon") described some-

times as black and other times as black with a white face has been

reported by the natives in some areas (mainly in areas near the

western and southern borders). At least two possibilities exist for

this: 1) a dark subspecies or an intergrade like those described for

the spider monkey by Kellogg and Goldman (1944), giving types that

are dark on the back and light on the ventral side; or 2) Cebus capucinus

(Capuchin monkey) which is at least black with a white face. However,

this species according to some sources has not been recorded beyond

Honduras and has not been collected in Guatemala or Belize; however,

Henderson (1809) mentions it and also it is listed in the British

Honduras Wildlife Protection Ordinance of 1945. It should be noted

that Hollister (1914) lists a specimen of this species from British

Honduras (locality not indicated), but since Belize City has been a

regional shipping point this could be an error in labeling. However,

there is a possibility that it has occurred in the area in the past and
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as much by yellow fever virus at Ate les and Alouatta (Boshell M. and

Bevier 1958), and thus may be filling in niches vacated by other

monkeys by extending from Honduras into Guatemala and thence across

the southern border into Belize; or perhaps they are a result of

escaped pets, Again it should be noted that many if not all of the

reports may be of a variety or subspecies of the spider monkey.

Order Edentata
Family Myrmecophagidae

Giant Anteater. Myrmecophaga tridactyla
Other common names: ant bear, oso real, Central American

Great Anteater or Ant Bear

It is present only in the southern tip of Belize, if at all, and is

considered to be an endangered species, It is eaten in some areas of

the Americas and in others its hide is considered to be a trophy. It is

found in savanna regions up to 500 feet in the Guianas, and is dis-

appearing as a result of human settlement in Argentina; the entire

species is heavily depleted and is continuing to decline, and is thus a

matter for serious concern (Simon 1969). Although there have been

reports of its presence in a portion of the Pacific Coast region of

Guatemala it may in actuality not occur presently (Handley 1950). The

Giant Anteater's habitat includes tropical forests, savannas and swamp

regions. Its existence was frequently reported in "northern Vera Paz"

in the forests and one specimen was killed near Punta Gorda (Alston

1879 -1882).
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The Giant Anteater is terrestrial, principally nocturnal and

feeds mainly on ants and termites (Goodwin 1946; Crandall 1964), It

is harmless but when in danger will use its claws for defense. Refer-

ence to a "Giant Anteater" by natives in Belize may be actually the

Tamandua.

Collared Anteater. Tamandua tetradactyla
Other common names: ants bear, brazo fuerte, oso hormiguero,

oso colmenero, tamandua, lesser anteater
Synonym: Myrmecophaga tetradactyla

The collared anteater is distributed throughout the country

where appropriate habitat is present. Reportedly it is common in

many areas and scarce in others, and is not often seen as it is difficult

to observe when in dense foliage of trees. It was reported as common

in the 1950's (Wright et al. 1959) and is expected to occur throughout

the country (Hall and Kelson 1959). It is basically arboreal but also is

terrestrial, and sleeps in hollow trees, crotches of trees, or on a high

limb. It is usually most active in the late evening or after dark, but

can be observed during the day. However, Sanderson (1941) states

that the lesser anteater was completely diurnal and he found it to be

rather plentiful in the intermediate forest (ca, 1939). It is reported

as getting to be rather scarce in Guatemala (found up to 5,000 feet)

and is most abundant in Peten (Handley 1950). In Belize it is report-

edly not as common as previously in the Punta Gorda area, and is

perhaps increasing around Rancho Dolores in the opinion of one
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individual. It is commonly seen by a hunter in the Orange Walk area

where anteaters are killed in order to protect the dogs. It is found

throughout the tropical lowlands of Chiapas (Mexico), especially near

Mar Muerto in the mangrove swamps (Alvarez del Toro 1952).

The tamandua eats ants and termites and is considered to be

beneficial to man and harmless, facts realized by numerous individuals

including Gaumer (1917). Numerous individuals have tried eating the

"brazo fuerte" but it is considered to be unpalatable due to its strong

odor. A number of anteaters are killed by automobiles along the

roads in Central America. In Belize one individual reported observ-

ing road kills along the Northern Highway and in the Stann Creek area.

Two-Toed Anteater. Cyclopes didactylus
Other common names: silky anteater, mico de oro, pigmy

anteater
Synonym: C. mexicanus

Its presence is expected throughout the country (Hall and Kelson

1959); however, it is seldom reported, probably because it is difficult

to observe. In the 1950's it was reported as "fairly common" (Wright

et al. 1959). This anteater may be present only in the "heavy forests"

of the south (Weyer 1973). The silky anteater is arboreal, nocturnal

and mainly feeds on termites. It is a very useful and harmless small

animal (Alvarez del Toro 1952). Wright (pers. comm., Feb. 1973)

reports that this animal is very vulnerable in respect to human settle-

ment activities.
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Family Dasypodidae

Eleven-banded Armadillo. Cabassous centralis
Other common names: naked-tailed armadillo, Central

American five-toed armadillo

According to Hall and Kel.son (1959) this species extends only to

parts of southern Guatemala, not into Belize, but natives in Toledo

District report that there are two types of armadillos; one "with

scales" on the tail, which they eat (nine-banded armadillo) and one

"without scales having a smooth tail" which is not eaten. It is possible

that this latter one is C. centralis since the scales on its tail are

unsegmented. If so, it is possibly extending its range into Belize (or

merely has not been collected in this area in the past even though it

may have been present).

The naked-tailed armadillo has a disagreeable odor and is

known as "armado de zopilots" in Costa Rica (Goodwin 1946). This

would support the Belizean reason for not eating it. It is nocturnal,

frequents upland plateau areas that are open, and eats a varied

assortment of small animal life including many insects (Goodwin

1946). Handley (1950) indicates that its habitat is brush land, rela-

tively dry forest, and cleared land. Perhaps it will extend its range

as agricultural clearing progresses.

Nine-banded Armadillo. Dasypus novemcinctus
Other common names: armadillo, armado, wech, coosuco

The armadillo is apparently common throughout the country with

a reported decrease in numbers in some localities. In the 1950's it
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was considered to be "very common" (Wright et al. 1959) and around

1939 the nine-banded armadillo was reported as "ubiquitous"

(Sanderson 1941), It is reported to be the most common of the animals

in the Punta Gorda area, to be getting scarce around the Big Fall area

(Toledo District), and decreasing around Rancho Dolores but still

common. The armadillo is common near Caves Branch, Hummingbird

Highway, but is hard to find around Benque Viejo although still

numerous in the bush (reportedly around 10 years ago it used to come

close to town). Reportedly many are present in the Corozal area and

it is common in the Orange Walk area in forests and cane fields.

Armadillos are killed for the market and are reported to be the most

common game meat in Orange Walk. I was told that many are brought

in by hunters in the Big Creek area (near Independence). Armadillos

are sold in the Belize City market as well as on the local level.

In Costa Rica they prefer rocky country and semi-arid regions

having thickets (low and dense) and coarse grass. In Guatemala dry,

brushy areas are preferred but it also occurs in the more moist situa-

tions of forest country (Handley 1950). Armadillos are found in

various areas of Belize basically in the better drained sites.

A significant study done in Texas (Taber 1945) showed that

ambient temperature influences periods of activity (during hot days

they are more active at night). Soil texture has an affect upon the

presence of armadillos, the more diggable soils being more populated.
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Well-drained soils are important, so is vegetation for cover, proximity

of water, and the availability of food. Densities ranged from two

armadillos per acre to one armadillo per 50 acres; the former area

had an abundance of creeks while in the latter they were relatively

absent (Taber 1945).

Armadillos are useful in that they dig dens that allow air and

water to enter impervious soil areas and incorporate vegetation into

these dens which decays and adds humus to the soil. They are

beneficial to numerous other animals which use their dens and their

paths in dense areas. They eat various insect pests and they are an

important food source in many areas. In Belize it reportedly does not

destroy crops, but eats items such as roots in the ground, sour

crabboe, sapodillo fruit, worms, and presumably insects. Handley

(1950) notes that its subsistence is mainly various insects such as ants

and grubs and it generally feeds at night; it probably eats other small

animals such as lizards.

Significant studies made in other areas will be used to illustrate

a number of factors pertaining to the armadillo. Taber (1945) reports

that over 90% of the diet of wild armadillos consists of insects. They

have to be taught to eat chickens, and will ignore eggs entirely unless

they are broken. They prefer maggot-infested carrion to freshly

killed chickens. This suggests that armadillos may not cause as much

damage in farm yards as some may think, and that they may be falsely
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conspicuous evidence left in the wake of its probing activities, the

armadillo is often blamed for the misdeeds of more insidious foragers"

(Clark 1951:337),

Home range size presumably depends mainly upon habitat

quality but other factors are involved, A home range of around 50

acres was determined by Fitch, Goodrum and Newman (1952) for

armadillos in a pine dominated area in west-central Louisiana. A

home range of 8. 52 acres was reported by Clark (1951) for an arid

area in Texas,

The armadillo has extended_ its range in the United States pre-

sumably due to environmental changes caused by deforestation and

agricultural land use practices in addition to a decrease in predators

as a result of man's activities (Fitch, Goodrum and Newman 1952),

Although the armadillo apparently occurs throughout Belize changes

can be expected with landscape modification; in a number of cases

better armadillo habitat will probably be created.

Armadillos are relatively common throughout Belize but are

decreasing in areas. They are sold by hunters locally and also in

markets such as in Belize City, The posted price is 40 B. H. per

pound. The meat area sometimes gets 30 to 100 armadillos per week,

being more plentiful June through January. The apparent decrease in

numbers in some areas probably is due to an increasing human popula-

tion requiring more meat and an increased exploitation of this animal.
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Order Lagomorpha
Family Leporidae

Cottontail Rabbit. Sylvilagus floridanus
Forest Rabbit. Sylvilagus brasiliensis
Other common names: conejo, long-eared rabbit

According to the distribution map of Hall and Kelson (1959), S.

brasiliensis is expected to occur throughout Belize. Another possi-

bility for the area is S. floridanus since it occurs in other parts of

Central America. The term "rabbit" is used by the Creole population

in reference to the agouti, Apparently "long-eared rabbits" are very

rare in Belize, if present; very seldom does a native refer to having

seen one. As land is cleared, S. floridanus may extend its range into

this region.

Order Rodentia
Family Sciuridae

Gray Squirrel. Sciurus yucatanensis
Deppe Squirrel. Sciurus deppei
Other common names: squirrel, ardilla

Squirrels are reported to occur throughout most of Belize. In

the 1950's S. yucatanens is was reported as "common" (Wright et al.

1965). According to distribution maps S. deppei ("little red squirrel")

is expected to be throughout the country while S. yucatanensis ("large

gray squirrel") occurs in all of Belize except for the central and

southern coastal lowlands (Hall and Kelson 1959). Natives report two

sizes of squirrels as living in Belize; "ardilla" (the larger one) lives
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around farms and "ardilla de montana" (the smaller one; S. deppei ?)

lives in the jungle and eats things such as cohunes,

Handley (1950) notes squirrels of Guatemala as being diurnal,

mainly arboreal and living in a variety of habitats from semi-cleared

areas to highland and lowland forests. Their food includes nuts,

seeds and insects.

Home ranges of gray squirrels in North America increase with

age and are generally larger for males. Ecological conditions and

population densities also affect the size. Home ranges for males have

been reported as varying from 2 acres to over 50 acres; however, an

overlap of home ranges occurs and thus a number of squirrels can

occur together such as five per acre (Bakken 1961). Presumably

population densities for females and young would be greater as they

tend to have smaller home ranges than males, and may concentrate

in certain areas.

The "ardilla" is eaten in Benque Viejo; many are reported to be

in the plantations where they eat corn and they are reported as often

seen around Benque when the crabboes are ripe. At Mafredi squirrels

are reportedly quite common in the high bush and some people occa-

sionally eat them. Apparently squirrels are local in distribution,

perhaps depending upon local conditions. People from the Cayo region

bordering Guatemala speak of a "flying squirrel"; however, Glaucomys

volans is not expected in this region (according to Hall and Kelson 1959)0
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Family Erethizontidae
Porcupine. Coendu mexicanus
Other common names: tree porcupine, puerco espin, zorro

espin, Mexican porcupine, prehensile-tailed porcupine
Synonyms: Hystrix mexicana, H. prehensilis

The porcupine is present in Belize but its distribution is not

certain. Hall and Kelson (1959) map its distribution in a portion of

western Orange Walk District and northwestern Cayo District.

Leopold (1959) extends the range for Mexico to the northern border of

Belize. So very likely it may be expected to be found in most areas of

Belize having appropriate habitat. Reports of natives generally indi-

cate its presence from the general latitude of Belize City and south-

ward. It is generally reported as scarce or absent. However, one

person indicated that it appeared to be increasing to the point of

becoming "common" near Rancho Dolores; he further noted that it

"walks in the night" and no one eats it. In the 1950's it was reported

as "rarely seen, but said to be common" (Wright et al. 1959:321).

Henderson (1809) writing about the "British Settlement of Honduras"

states that the porcupine is frequently caught in out-houses and on

plantations. He notes that the local people considered the meat good to

eat. Gaumer (1917) states that it is not common in Yucatan; it lives

in the forests, and is rarely seen near human habitation.

According to Alvarez del Toro (1952), it is nocturnal and is

vegetarian, eating mainly fruits, shoots and tender bark of trees.

Gaumer (1917) notes that they eat fruit, shoots, leaves, flowers, and
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cambium. It is an arboreal animal with a prehensile tail and Leopold

(1959:385) states that "It lives in the tall trees and rarely comes to

the ground. "

I was told that porcupine quills when carried are "good medicine"

for headaches. Ingles (1956) notes that the present-day Mayas actually

inserted quills through the skin to the skull as a cure for headaches;

the number of quills used is in direct proportion to the intensity of the

headache.

Family Dasyproctidae

Paca, Cuniculus paca
Other common names: gibnut, givnut, tepescuintle, spotted cavie
Synonyms: Agouti paca, Coelogenys paca

The paca is present throughout the country although its status

varies from very scarce to abundant, probably due to local conditions

in respect to habitat and hunting intensity. Hall and Kels on (1959) do

not include the northern part of the country (mainly Corozal District)

on their distribution map, but an extension of the Mexico distribution

map (Leopold 1959) would include this area as would reports of

inhabitants (at least the western portion). Henderson (1809) noted that

it was "plentiful. " Murie (1935) indicated that in the El Cayo vicinity

this animal appeared to be scarce due to much hunting by the natives.

In the 1950's it was reported as "very common" in British Honduras

(Wright et al. 1959). This animal is decreasing in many areas

because the meat is highly prized. Enders (1935) indicated that they
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were scarce in Panama because of market hunting. They are becoming

scarce due to severe over-hunting in Mexico (Leopold 1959). Similar

comments can be made for parts of Belize. Leopold noted they are

absent or scarce where areas of dense forest have been cleared and

suggests that the decreasing area of deep, cool forests may be the

important factor contributing to paca decrease. However, it has been

noted to be present around cultivated areas (Sanderson 1949). Alvarez

del Toro (1952) notes that they are found in hot and temperate regions

in wooded areas and prefer forests (selvas). They are also found in

ravines having thickets and rocks. Villa (1948) noted that pacas are

abundant around arroyos and humid places. In Belize it is commonly

indicated that they are present or common near rivers. Near Orange

Walk Town the gibnut "lives in the cane fields sometimes, " but are

not so numerous in that particular area or the nearby cohune ridge

since they have been hunted so much. Goodwin (1946) indicates that

they have burrows in the ground; often in rocky places or on steep

slopes and notes that they are more nocturnal than the agouti.

The paca eats fallen fruit and digs for roots. In Yucatan it eats

leaves, flowers, fruits, sugar cane roots, melons, pumpkins, etc.

(Gaumer 1917). In Belize its food includes a variety of things such as

bark, roots, corn, pumpkins, cassava, coco, yams, plantains, mamey

fruit, ramon fruit, sapodilla fruit, monkey apple, wild cherry, wild
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plum, cohunes (bark and nuts), provision seeds, and "mangrow"

(mangrove) roots and seeds.

In Yucatan a litter of two young are born during the dry season

and are raised in a den or burrow (Gaumer 1917). In addition to living

in burrows they use hollow logs and plug up one end with leaves.

During the dry season they are found near water at night.

Gibnuts are not common in the Belize City market since they are

getting scarce. The posted price is 50 Be H. per pound, Sometimes

two gibnuts are brought in during the course of a week. They are

hunted and sold in various parts of the country and are considered to

be excellent meat throughout Belize; hence the numbers have decreased

drastically judging from the low hunting success reported by a number

of people. They are very easy to tame and maintain in captivity (they

eat a large variety of foods; it has been commented that they eat

"anything"), Alvarez del Toro (1952), in discussing Chiapas, notes

that this rodent is of value having very good meat, is tame in captivity,

and the idea of nurseries to produce them has met with public approval,

In Mexico the hides are of value since when well tanned they make soft,

handsome leather (Leopold 1959). Apparently the hides from this

animal are not used in Belize,

Agouti. Dasyprocta punctata
Other common names: aguti, rabbit, cuautuza

The agouti is apparently present throughout Belize where it is

referred to as a "rabbit, " It is expected to range throughout the
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country (Hall and Kelson 1959) and was found.to be "very common"

during the 1950's (Wright et al. 1959). It is reported as common in

many areas throughout the country. It was reported as increasing

around Rancho Dolores and decreasing in the Big Fall area (Toledo

District). It is found in a variety of habitats such as rainforest, scrub

forest, brush land, savannas and cultivated areas (Sanderson 1949;

Hendley 1 950). Alvarez del Toro (1952) states that they live princi-

pally in forests and feels that they will be exterminated from the

forests of Chiapas with the advance of forest clearing. Enders (1935)

noted its greatest abundance is in heavily forested areas; it is found in

lesser amounts in other habitats, and land clearing and over-hunting

have greatly reduced its numbers, In Yucatan it is found in both wet

or dry virgin forests where it feeds at night, its diet consisting of a

variety of plant foods such as roots, flowers, seeds and the bark of

fruit trees; it can cause some damage in gardens and sugar cane

plantations, but is a harmless animal (Gaumer 1917). The agouti eats

succulent plants, grass, fruit and nuts that drop from trees--whatever

is common in the area (Enders 1935).

This animal can be observed both during the day and the night.

Alvarez del Toro (1952) states that it is equally active day and night

even though some authors indicate that it is nocturnal; however, it will

become nocturnal in areas where it is persecuted. The agouti has a

rather restricted home range which is within 300 yards radius of its
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burrow; however, it may travel considerable distance to find food

when it is scarce (Enders 1935).

The agouti is eaten by some people in Belize but it apparently is

not as well liked as the paca. It has been reported that it makes holes

in pumpkins and digs and eats potatoes, hence people kill it. One

hunter stated that "wild rabbit" is about as good to eat as the gibnut.

Order Carnivora
Family Canidae

Gray Fox. Urocyon cinereoargenteus
Other common names: fox, gato de monte, zorra gris,

savanna fox

The fox occurs throughout Belize with status reports ranging from

very few to many. It is a wide ranging animal and is expected through-

out the entire country (Hall and Kelson 1959). It was reported as

"very common on the pine ridge" in the 1950's (Wright et al. 1959).

According to Handley (1950) its preference is for semi-open forest

but it can be found in other areas such as savannas, brush lands,

thickets, and the deeper forest. Alvarez del Toro (1952) states that

it lives in areas with much brush and never penetrates the high forests

(selvas). Goodwin (1946) notes that it is forest-dwelling, prefers

wooded sections of rough rocky country, dens in a hollow tree stump

or a hole in the ground (generally among rocks), and it is primarily

nocturnal, but may be observed throughout the day. Leopold (1959)

states that second growth forests may be better habitat than the original
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forests and man's activities have undoubtedly increased the numbers

and range of the fox.

The fox is hunted because it is considered to destroy chickens

and the skin is utilized for various purposes (Villa 1948; Soconusco).

It eats fruit and numerous small animals. The food is almost all

small animal life including rats, mice, insects, reptiles, ground

birds, and probably berries and fruit (Goodwin 1946). A large beetle

and some sapodilla (Achras zapota) fruit was found in the stomach of

a fox (Murie 1935). It is useful because of the quantity of mice it

destroys; it also eats numerous insects and occasionally chickens; the

young are easily tamed, but they never loose their taste for domestic

birds (Alvarez del Toro 1952), Although the gray fox is often accused

of eating chickens, like many other wild animals they are only an

incidental or insignificant part of its diet. When a fox does eat a

chicken it is noticed and well remembered. A study in the southern

United States however showed that of the annual diet of foxes, chickens

were 1. 3% by frequency and 2. 3% by volume and at no season did

chickens exceed 2. 6% for frequency or 3. 0% for volume (Wood, Davis

and Komarek 1958). Its beneficial role in pest control far outweighs

any domestic loss that it might incur.

The home range for the gray fox varies with local conditions.

One study found the average home range to be approximately 2 miles

in diameter (Lord 1963; Florida). Recaptures have been made between



220

1/2 and 4-1/2 miles from the original site and it was also found that

the dens were no more than 1/4 mile from water (Sullivan 1956;

Alabama), Foxes can go considerable distance as in the case of one

being trapped 52 miles from the original site (Sheldon 1953; New York).

The gray fox climbs trees, and is sometimes referred to as

"gato de monte" although natives will admit that it is more like a dog

than a cat. It was indicated that the fox was plentiful in Benque Viejo,

it eats chickens and people sell the skin. One hunter in Orange Walk

District indicated the fox is common, it catches fowl (but not

much), it always comes around the camp, and people "don't molest

it. " It has been observed crossing roads in both a pine forest area

and a high forest area.

Family Procyonidae

Ring-tailed Cat, Bassariscus sumichrasti
Other common names: cacomixtle, mico de noche, night

walker, pintorabo
Synonym: Jentinkia sumichrasti

The cacomixtle (cacomistle) is expected throughout Belize (Hall

and Kelson 1959) and it was reported in the 1950's as "not common"

(Wright et al, 1959). Weyer (1973) suggests that it has decreased to

a "dangerously low" population level. It is primarily a forest animal

being both arboreal and nocturnal, In Belize few people know of its

existence but it is reported as being "common" in the high forest of

some areas and "scarce" or "absent" in other areas, and it was noted

that it always stays in the "sticks" and is a "night walker, " It is
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difficult to observe due to its habits. Its principal foods are mice,

insects, birds, with a lesser amount of plant material including fruit

(Handley 1950).

When captured young this animal can be tamed and becomes a

very clever, amusing, playful and useful pet. It will keep one's house

free of mice (Alvarez del, Toro 1952).

The cacomixtle is one example of the numerous animals in

Belize that play an important part in the natural system, are beneficial.

in that they eat potential pest species, yet are very little known by the

local inhabitants of the region.

Raccoon. Procyon lotor
Other common names: coon, mapache

Raccoons occur throughout Belize and are common in many

areas. They were reported to be "common" in the 1950's (Wright et

al, 1959) and were noted as "extremely common" by Henderson (1809).

They are found in wooded areas near water and their presence is

indicated in mangroves, pine ridge, cohune ridge, high ridge, second

growth and others. Raccoons tend to be arboreal but most of the food

is found in the water or on the ground. They are nocturnal, omnivo-

rous and items eaten include fruits, snakes, frogs, fish, crabs,

birds, eggs, and mice. "Coons" are often found in cultivated areas,

do damage to some crops, and eat garbage in Belize City, as these

areas have wooded vegetation and water nearby.
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Examples of possible home ranges will be given based upon

studies made in North America. The home range of raccoons is

variable. Stuewer (1943; Michigan) notes that the average is 1 mile

for the range diameter. Urban (1970) noted that in an area of Ohio that

was predominantly marsh the average home range was almost 120

acres and the number of estimated acres covered in the travels of

raccoons in an Illinois study varied from 27.5 to 191, 5 acres,

In Belize, raccoons are occasionally eaten, sometimes kept as

pets, but apparently neither very often. The price for coon meat in

the Belize market is 25 B, H. per pound; however, very seldom are

raccoons brought in since the meat is hard to sell (takes 1 to 3 days to

sell). One person noted that in the 1950's they used to hunt this ani-

mal for the skin because it was "valuable. "

Coati. Nasua narica
Other common names: quash, kuashi, pis ote, coatimundi

The coati is present throughout the country and is common in

many areas. Natives note the existence of "two types" of quash; some

assert that they are actually different while others merely state that

the "single quash" or "solitario" is an old one not allowed to

live with the group because it might hurt the young, At one time

they were given different scientific names but at the present they are

considered to be of the same species. The females and young rove in

bands while the solitary ones are adult males (which may join the band
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only during mating periods) or occasionally an old female; sometimes

a male and female may run as a pair (Wallmo and Gallizioli 1954;

Leopold 1959; Kaufmann 1962). The term coatimundi (coatimondi)

originally referred to the solitary coatis, but is now misused in

English and is interchangeable with coati (Kaufmann 1962).

Home ranges on Barro Colorado Island were determined by

Kaufmann (1962) for three coati bands and data were presented in

hectares (and in acres rounded to the nearest 5). These varied from

34 ha (85 ac) to 45 ha (110 ac) with the core area range being 15 ha

(35 ac) to 20 ha (50 ac). It must be noted that the habitats were three-

dimensional in respect to both vegetation and topography. The size of

the home range varies with such things as presence of fruits and

possibly forest litter fauna. The core areas are those that the coatis

used consistently and the remainder of the home range includes peri-

pheral areas visited, such as for certain fruit trees when in season.

Home ranges may shift from time to time. The solitary males also

have home ranges that can be rather restricted or large depending

upon food sources. Kaufman also noted the average daily distances

moved by the coatis (standardized to a 12-hour day) which ranged from

1, 600 meters to 2, 200 meters in the wet season and 1,250 meters to

1,800 meters during the dry season (rest more). Band sizes ranged

from 2 to 17 (the group of two joined another band). Groups of around

10 to 25 (varies, sometimes less and hints of more) are found in Belize,
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Coatis are mainly diurnal spending their day traveling, feeding,

and resting occasionally. They are basically forest animals, sleep in

trees and at times are active at night. Although coatis prefer tall

forests (Gaumer 1917) they can be found in other areas including open

pines (Sanderson 1941) and cultivated sites. Coatis are omnivorous;

invertebrates and fruit seem to play an important role in the diet of

the coati with the former being the principal food source. Kaufmann

(1962:173) noted:

The possible qualitative and quantitative differences in the
litter fauna in areas of different successional development are
completely unknown, and are quite possibly more important
than the presence of fruit trees, since the coati's diet is
composed almost entirely of litter animals for most of the
year.

He further states (1962:196):

There is general agreement that coatis eat a great variety of
animals: molluscs, crabs, arachnids, insects, lizards, birds
and their eggs, rodents, and carrion. And the collective
published list of plant foods includes just about every con-
spicuous natural and cultivated fruit available where coatis
are found. . . . It is to be expected that different items are
emphasized at different times and in different habitats.

Smythe (1970) has noted that the mating period and birth of young

(continuing up to the time they can fend for themselves) correlates

with the periods of increased amount of available fruit.

In Belize "quash" are present where there is appropriate

habitat. They are not found in the mangroves, but tend to be found on

higher land and in higher bush areas. A common complaint is that
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they eat corn. They are eaten by some people, and when caught young

they make good pets. They are probably economically helpful when

considering the amount of potential pest species that they consume.

The price posted in the Belize City market is 25 B. H. per pound but

like raccoons they are hard to sell (takes 1-3 days; maybe because

they are so common); thus coatis are seldom offered for sale.

Kinkajou. Potos flavus
Other common names: night walker, mico de noche, tucha

The kinkajou is found throughout Belize where there is appro-

priate habitat and its reported status ranges from scarce to "very

common. " In the 1950's it was noted as "common but seldom seen"

(Wright et al. 1959). "This species, once abundant in. Belizean

forests is becoming uncommon, at least in the normally hunted areas"

(Weyer 1973:2). The kinkajou (locally known as "night walker") is

nocturnal and arboreal. Handley (1950) noted that since they prefer

large forests (and large trees) they are more or less restricted to

subtropical upland cloud forests and lowland rainforests in Guatemala.

In respect to Belize (British Honduras), it was noted circa 1939 by

Sanderson (1941:159) that "They literally swarmed in all types of

country, inhabiting the mountain forest, the tall lowland forest, the

secondary vegetation, and even the taller growth on the swampy

northern plains. " He further noted that they live singly, in couples,

and travel in large groups up to as much as "fifty individuals, "
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Gaumer (1917) indicates that they are found in virgin forests

near a water source and live in trees, are nocturnal, and eat small

mammals, birds, eggs, insects, larvae, honey, and fruits, princi-

pally bananas and figS. Enders (1935) notes that the larvae may be

merely incidental to eating fruit infested with them (he notes that they

are frugivorous). Handley (1950) states that they eat fruit and insects,

and Alvarez del. Toro (1952) indicates that they are almost exclusively

frugivorous (eat very little meat and an occasional egg).

In Belize they are indicated to be "common" in various areas,

eat fruit, live in big trees and are eaten by some people. In addition,

kinkajous are occasionally kept as pets, and the skin is sometimes

used. They are reported to be "increasing" in the Rancho Dolores

area and in San Estevan they are noted to be "common, " especially in

cohune regions. However, they have decreased in abundance in some

areas experiencing human pressure.

Family Mustelidae

Tayra. Tayra barbara
Other common names: bush dog, perro de monte, cabeza de

viejo
Synonyms: Eira barbara, Galera barbara

The tayra, locally referred to as "bush dog, " is present through-

out Belize where appropriate habitat is present. Its status reports

range from scarce or absent to "very common. " In the 1950's it was

noted as "fairly common" (Wright et al. 1959). In a number of areas
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it can be noted that it is present or fairly common but hard to see. It

is diurnal, prefers forested regions, can climb trees, and is very

swift on the ground. In addition to being seen in bush areas it can be

observed crossing roads and passing through pine ridge areas. They

are found singly and in groups; sometimes as a pair or a mother with

young. One individual saw a group of five near Caves Branch around

10 years ago (early 1960's). Leyland (ca. 1855-1856) saw tayras in

the "Pine Ridges of Belize" and noted that they "Go in troops of fifteen

or twenty; frequently trees to which they betray themselves when

hunted by dogs, and are thus easily shot" (Moore 1859:51). Hunting

groups of that size have not been reported to occur at the present.

According to Alvarez del Toro (1952) it lives in tropical cli-

mates preferring margins of tropical forests and needs wooded areas

for refuge. Gaumer (1917; Yucatan) notes that tayras are generally

nocturnal but will come out during cloudy days, they live in thickets

in woods, and are never encountered in open fields. He states that

they eat small mammals and the young of large ones; hunt for rats,

mice, squirrels, rabbits, agoutis, various species of birds, and their

eggs. Alvarez del Toro (1952) indicates that they eat mice, birds and

small deer; the diet is supplemented with wild fruits. In Belize it is

reported to like fruit and flesh, eating such things as "zapodilla"

fruit, mamey fruit, plantain, bananas, "antelope, " gibnut, "rabbits, "

black belly turtles, and bokatora. It was also noted that it likes sugar
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cane and chickens, but not often, Gaumer (1917) notes that they are

accused of killing barnyard poultry, but indicates this is not proven.

Enders (1935; Panama) states it was seen during the day and was

accused of killing poultry and birds but stomach contents contained

only fruit and a few insect pupaesome only vegetable contents.

Murie (1935) obtained a specimen that was treed by dogs; its stomach

had the remains of a squirrel and the intestines were filled with fruit

pulp.

The tayra is not hunted in. Belize but is sometimes killed by

hunters in order to protect their dogs when it fights with them. The

"bush dog" is not eaten, although like many animals it has been tried

by some individuals. When taken young they make good pets but this

is seldom done. Leopold (1959) notes that probably more rodents are

eaten by it than are game animals or poultry. Handley (1950) notes

that it is a very good game animal but not enough are present in

Guatemala to merit special hunts with hounds. To the people of Belize

it is basically only an interesting animal that lives in the bush.

River Otter. Lutra annectens
Other common names: otter, fish otter, water dog, perro de

agua, Central American river otter

The otter, locally known as the "water dog, " is present (or has

been) throughout Belize. In the 1950's it was reported as "common"

(Wright et al. 1959) but at the present it has been greatly reduced in

numbers by skin hunters. The otter reportedly is not common (or not
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abundant) elsewhere in Middle America (Goodwin 1946; Leopold 1959;

Mendez 1970).

Much of the following information refers to Lutra canadensis

since it appears that little is known about L. annectens; however, it

still should apply somewhat to the species under consideration. It is

aquatic but may at times travel a bit on land. During the course of a

year the river otter may travel a distance of 50 to 60 miles in a

stream-course (Hall and Kelson 1959); a distance of 8-12 miles with a

family home range of 4-9 square miles was noted by Wilson (1959;

North Carolina). The home range is around 15 miles or more (Burt

and Grossenheider 1964). The otter eats fish, aquatic invertebrates,

frogs, and other animals that can be caught in the water, and it is

helpful to freshwater fisheries in that it eats the slower and more

numerous scrub fish that compete with the desirable species (Wilson

1959; Sheldon and Toll 1964; Harris 1968).

A former dealer in skins noted that otters were very plentiful in

Belize at one time and the skins were exported; now they are very

scarce due to over-hunting. He noted that the otter catch tended to

fluctuate in a manner similar to "fishing luck. " For example, one

hunter came in with two skins and another the same day would have

four; this would continue perhaps for a week and then would go down-

it fluctuates. A regular monthly "catch" was 50-60 otters. Some

skins were also brought in from Mexico and Guatemala. A prime
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full grown animal around a yard long (not including the tail) would

bring $18-22 U. S. Another former skin dealer noted that the "fish

otter" skins were used for lining. Prior to 15-17 years ago the skin

trade was mostly in jaguar and "alligator" skins but after a prominent

European lady had a coat made of four ocelot skins (otter skins for

lining) the business increased. A few otter skins are still received by

one skin dealer that has a license (the skin business is restricted at

the present), Hunters have noted that "water dogs" have decreased

considerably in numbers to the point that they are scarce in most

places. One native Belizean offered the opinion that it has been

hunted so much that it should be put on the protected list (no hunting).

One resident stated that in December (1972) a man had two young

"water dogs" for sale in Belize City. When caught young, otters make

very good pets. Their meat is seldom eaten in Belize, Otters should

receive complete protection until the diminished populations recover.

Family Felidae

Jaguar. Felis onca
Other common names: tiger, el tigre, tigre, el leopard°,

leopard:
Synonyms: Felis hernandesii, Panthera onca

The jaguar ("tiger") is present (or formerly so) throughout

Belize. Henderson (1809) stated that Felis onca was "extremely

numerous. " At the present it is reported as having decreased in

numbers in most if not all areas due to excessive hunting, mainly for
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skins. One hunter-guide stated that the jaguar and crocodile are

probably the only things that have really decreased considerably but

that they are still present.

The preferred habitat of the jaguar is the dense tropical forest

with open floor; however, it ranges into numerous other habitat types.

It is mainly nocturnal, can travel great distances, but probably has a

small home range of about 2-5 km (Leopold_ 1959). The jaguar eats

a variety of animals depending upon the region and availability. A

common comment in Belize is that a drove of wari (white-lipped

peccary) is always followed by a tiger (jaguar).

The jaguar has been important to the natives of Belize and other

parts of Middle America for many years. It was venerated by the

ancient Mayans, its skin has been utilized by natives and occasionally

sold, its meat has been eaten, and more recently it has been part of a

widespread skin business. Much of this has occurred during the past

two decades and was profitable enough to cause some natives to quit

their regular occupations in order to hunt. The jaguar has been an

object of big game sport hunting. It is sometimes accused of eating

pigs and cattle but not often and incidents of jaguars being near cattle

without harming them have been related. Reportedly a number of

years ago the government had a bounty ($10 B. H. ) on jaguars and

encouraged the hunting of them, but apparently this was for a short

period of time only. Jaguars are reported as having been more
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common in the bush up to 15 years ago (ca. 1958). It was noted that

jaguars were much more common about 8 years ago (ca. 1965) near a

portion of the Hummingbird Highway, prior to subsequent development

and human activity such as the building of Belmopan. Jaguars come

near Hill Bank during the rainy season when there is no logging

activity. Jaguar sign has been reported in various parts of Belize, and

presumably this animal is more common in the remote areas of the

country. One person involved in the skin business stated that jaguars

are about the same as 4 years ago (1969 ?); before that there were

more. Some individuals have license to hunt with dogs and the skin

dealer feels this is a bad thingit does not give the animals a chance.

It was noted by an individual from Mafredi (Toledo District) that

tigers are scarce; one must go far back in the jungle to find them.

They used to be more common in the 1940's; even to 1965 there were

quite a number of tigers back there, and they used to be a pest for

cattle. He speculated that either development, human population

increase, or hunting decreased them. Tigers used to come fairly

close to Belize City as well as other areas; increased human activity

and hunting have changed this.

Dalquest (1953) notes that 100 to 150 pesos ($8-12 U.S.) was

paid for large untanned skins in San Luis Potosi, Mexico (this was

presumably in 1949-1950 and puts the following dates for Belize in

perspective). He noted that a brisk skin trade was carried on, sales
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being mainly made to shoemakers, but also to street vendors.

Apparently this was before skins were of great value, because prices

reported in Belize ranged from around $200 to $450 B. H. (approxi-

mately $300 U. S. for the latter). A former skin dealer noted that

prior to 15-17 years ago (ca. 1956-1958) one could get a jaguar hide

for $5 B. H. but now it is around $300. Another individual noted that

before the big business started people used cat skins for rugs and so

forth. From comments made in Belize and other areas of Middle

America, it appears that a noticeable decrease occurred around 10

years ago (early 1960's) or within the last decade.

Ocelot. Fe lis pardalis
Other common names: tiger cat, tigrillo
Synonym: Leopardus pardalis

The ocelot or "tiger cat" is present throughout Belize. Hender-

son (1809) stated that the ocelot was "common" and in the 1950's it was

reported as "fairly common" (Wright et aL 1959); however, it has

decreased in numbers in most areas due to hunting for the skin trade.

In places where the ocelot formerly was common it is now reported as

relatively common, not common, or scarce.

The ocelot lives in forested areas including those of dense growth.

It is mainly nocturnal and hunts for a variety of small and medium-

sized animals. Alvarez del Toro (1952; Chiapas) notes that it spends

time fishing along rivers and travels along the beaches of rivers. It

eats various types of animals including mice and small deer. It lives
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in temperate and tropical regions. Gaumer (1917; Yucatan) states that

it eats monkeys, agoutis, pacas, coatis, gophers, armadillos, rats,

mice, rabbits, skunks, and birds including the ocellated turkey.

Goodwin (1934) noted that it was the most abundant spotted cat in

Central America and stated that "Skins of the ocelot were among the

most common of the trophies seen among the natives in all parts of

Guatemala" (1934:23). About 1949-1950, Dalquest (1953) noted that

oeclot skins had a ready market and were sold to shoemaker shops for

only around 8 pesos each in San Luis Potosi. In Belize the ocelot skin

was of little commercial value about 15-17 years ago (around late

1950's) according to a former skin dealer; business started when a

noted European lady had a coat made of four ocelot skins and pre-

sumably started a fashion. Prior to that time most of the business was

in jaguar and crocodile skins. About 15 years ago (ca. 1958) there

were many ocelot skins bought and exported in Belize, but after that

the numbers continued to decrease. Within the past two decades in

Middle America their status has changed from a trophy, decorative

item, or curio to be sold occasionally to a big commercial item and

then declined as animal numbers decreased. The value of ocelot skins

was reported to be around $65-90 U. S. and presently around $200 B. H.

(approximately $130 U. S. ). At one time up to 50 skins were brought

into one dealer's establishment per month, a range of around 8-12

skins a week. At that time there were apparently at least three
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dealers presumably doing about the same volume of business (accurate

reports of this type are difficult to obtain). It was noted that at the

same time 2-3 jaguar skins were brought in per month to one dealer.

Depending upon the figures the proportion ranges from around 10-12

ocelots for each jaguar to 25 ocelots for each jaguar. One dealer

notes that he gets more ocelot skins at the present than before but no

figures were noted. The skin business is given a total number quota

for all animal skins, and thus the more desirable and valuable skins

will presumably be emphasized; ocelot and jaguar skins are still

brought in as well as those of otters and crocodiles.

A person from Mafredi (Toledo District) noted that the "tiger

cat" eats chickens, eats small animals in the bush, usually keeps

close to farms in the dry season, is quite common, the skins are

valuable, and the Mayan Indians eat them sometimes (reported by

others also). Around Columbia (Toledo District) the tiger cat also

eats chickens, and is plentiful in the bush but not common around the

village because the skin can be sold. Although the ocelot is accused

of eating chickens many feel that it is too retiring of an animal to do

much economic damage. Ocelot tracks have been noticed in various

places in western Orange Walk District. A resident living south of

Punta Negra near a lagoon reported that the "little tiger" used to come

along the beach. One individual felt that ocelots and margays lived in
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times tiger cats are met on the roads. When caught young ocelots

make excellent pets.

Margay. Felis wiedii
Other common names: margay cat, small tiger cat, little tiger

cat, long-tailed cat, wildcat, tigrillo, tiger cat
Synonyms: F. glaucula, F. tigrina, glaucula

The margay apparently is present throughout Belize. The

presence of a "small tiger cat" sometimes referred tows wildcat or

margay is noted by natives. In the 1950's it was reported as "common

in the South" (Wright et aL 1959). Weyer (1973:2) believes that it is

I/. , fairly common in the wet lowland forests. . " of southeastern

Toledo District and suggests that its highest numbers are apparently

". . . in the hardwood areas on the west side of the Maya Moun-

tains. . . " but may be at a ", . , seriously low population level. . . "

in the country. Its status is difficult to determine since it is many

times confused with the ocelot and presumably by some individuals

with the spotted young of other cats. It apparently is not as common

as the ocelot. It is rare in nearby areas as noted by Handley (1950)

for Guatelama, and Leopold (1959) for Mexico (exceedingly rare).

According to Alvarez del Toro (1952), it lives in tropical

forests, sleeps in trees during the day and hunts for animals such as

mice, rabbits and birds at night; it will take an occasional fowl

around settled areas. Gaumer (1917) stated that it makes a good pet

and around the house it is useful to keep out mice and rats; it may on

occasion eat a young chicken but never a hen.
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The margay apparently is not hunted in Belize; however, it is

shot many times in mistake for an ocelot (especially at night). Its skin

is reported to be of little or no commercial value. It is kept as a pet

in Belize, and is sold in a number of areas especially around San

Antonio, Cayo District (Weyer 1973).

Puma. Fells concolor
Other common names: lion, cougar, red tiger, red lion,

mountain lion, leon, leon de montana

The puma or "red tiger" is present throughout Belize and is

usually reported as not common, scarce, or not present. In the Punta

Gorda area it is reported to be more scarce than the other cats. In

San Estevan it was reported to be more common than the jaguar. In

the 1950's it was reported as "not common" (Wright et al. 1959).

Murie (1935) noted that sign of this animal was common on the Mountain

Pine Ridge in 1931. The puma lives in a variety of habitats, has a

wide range, and eats a variety of animals; however, a sizable portion

of its diet consists of deer. It can be expected to occur wherever deer

occur, especially where they are abundant. They are not detrimental

to deer populations, but in fact improve them by eating the less fit

animals and by stimulating them to move so that they do not overgraze

certain portions of their range (Hornocker 1970). It is expected that

as clearing proceeds deer populations should increase, especially as

more forest "edges" are created, and a proportional increase in pumas

should occur; however, not many would be expected since the number
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of large predators, such as the puma, is basically much lower than

that of the prey.

The puma roams widely and can be found 75-100 miles from its

place of birth (Burt and Grossenheider 1964); it often travels 25 or

more miles during a night (Young and Goldman 1946). Considering the

small size of Belize, one puma could cover a large portion of the

country, and certainly the same puma could possibly be seen through-

out any one of the districts.

According to Alvarez del Toro (1952) the puma can be tamed

when young but becomes dangerous with age; a fact corroborated by a

number of individuals. "Because of its large size and abundance, the

puma is one of the favorite game mammals of Guatemala" (Handley

1950:148). The puma apparently is not very common in Belize; its

meat is seldom eaten and the skins are not often sold. The skins are

generally of low value and are not sold commercially. One man in

San Ignacio (February 1973) had two skins that he wanted to sell and

indicated that he had sold five recently (apparently to a tourist). The

asking price was $21 B. H. for one skin (around $14 U.S.; it was later

noted that one of the two was sold for around $10 U. S. ). Pumas may

be more numerous in parts of Cayo District than other areas of

Belize; however, I was told that skins of spotted cats are brought over

the river from Guatemala (referred to as "contrabando" since not

through the customs station). Perhaps puma skins may enter the same
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way. One former skin dealer in Belize City noted that he sometimes

bought 1-3 puma skins for friends only; they are of no commercial

value. He stated that they were "more common" in Orange Walk.

was told that they had decreased in numbers in the Ghost Camp/

Teakettle area but could be found around. Caves Branch (a forested,

hilly area). I was also told that the "red tiger" has decreased near

the Mile 8 area of Western Highway (near Belize City), presumably

because of all the noise from the traffic on the road.

Jaguarundi. Felis yagouaroundi
Other common names: halari, holaree, onza, eyra, leoncillo,

tiger, tiger cat
Synonyms: F. eyra, F. fossata, F. cacomitli, F. jaguarundi,

F. jaguarondi, Herpa,ilurus yagouaroundi

The jaguarundi is present throughout Belize but apparently is

not at all common; at least it is seldom seen. Natives note that there

are two color phases present, a black one (or lead color) and a brown

one (red, yellow, or tan), and reports range from scarce to "many. "

It was noted that it has decreased near Over-the-Top Camp along the

Hummingbird Highway, and Mile 8, Western Highway. In the 1950's

the "eyra, " F. fossata (red? phase), was reported as "not common"

while F. jaguarondi (gray? phase) was reported as "common in some

districts" (Wright et al. 1959). Goodwin (1934) indicated that in

Guatemala the red phase seemed to be less common than the dark

phase (gray or darker to inky black); the latter was more abundant in

drier areas. There has been confusion in respect to this cat in the
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past but this has been resolved as two color phases of the same

species, apparently both colors occurring in the same litter. Since

this cat is referred to as "onza" by some natives it may possibly be

confused with the weasel (Mustela frenata) which is also called "onza"

by some; however, in most cases a distinction between the two was

noted.

It is mainly nocturnal but can be seen during the day. It is both

cursorial and arboreal and is found in forested country and dense

thickets, apparently with a preference for localities near streams, and

eats a variety of small animal life including mice, rats, and birds

(Goodwin 1946; Cutter 1957; Hall and Kelson 1959). It is helpful in

that it eats pests (such as rats and mice); although it eats a variety of

animals, Gaumer (1917) notes that it may even eat fruit, In Belize I

was told that it eats "critters" (small animals), as well as chickens.

Others indicated that it eats fowl and ducks as well as rats and arma-

dillos. As with other predators it fills a role of helping to keep a

variety of wild animal populations "fit" and under control.

It can be tamed as noted by Gaumer (1917) and the "halari" has

been kept in captivity in Belize. In respect to skins, Dalquest (1953)

noted that in San Luis Potosi they were offered for sale often but bring

only a few pesos. In Belize the skin is of no commercial value; how-

ever, one person from Benque Viejo indicated that the skin has been

sold,
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Order Sirenia
Family Trichechidae

Manatee. Trichechus manatus
Other common names: manati, sea cow

The manatee is (or has been) present along the coast and in the

lowland rivers and lagoons of Belize. It has decreased in numbers

considerably during this century due to over-exploitation. According

to one native, manatees started getting scarce around 1920. In the

1950's it was reported as "common at certain times of year" (Wright

et al. 1959:320). It is reportedly seen "often" during certain seasons

in some areas. One informant said that it has always been scarce but

is present in the Sibun, Hondo, New, and. Old (Belize) rivers; another

commented that it is getting scarce, and they always used to see them

in the Sarstoon River. Reports were heard of 2-6 or more manatees

having been sighted near Belize City. About 3 years ago (ca. 1969-

1970) "many" were seen in the New River near Orange Walk Town.

One person told me that he saw one in. November 1972 while he was

fishing in Hill Bank Lagoon.

Morris (1883:21) commented that "Along the coast the manatee

is said to be occasionally seen, although becoming more and more rare

with the attacks made upon it, " Gann (1926:29) noted that "Manatee

are getting rarer and rarer every year. . Many manatee bones

(presumably left by Ancient Mayans) were seen by Gann (1925) at

Mojo Cay; he speaks of the natives taking manatee and notes ". . the
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hide is very valuable, as it furnishes leather unsurpassed for boot-

soles. . . " (Gann 1925:20) and comments that the hide is very tough.

Murie (1935:30) observed that

On a key about one-half mile from Belize, I picked up a
number of waterworn manatee bones. This key is said to have
been formerly used for preparing manatees for market. The
market master at Belize informed me that, although at one
time they were often brought to market, of late only one or
two are received during a year, A few manatees are said to
occur in the Belize River.

Manatees eat aquatic plants, apparently prefer shallow water,

and are reported to seemingly "migrate" from one area to another

along the Belizean coast. Due to their feeding habits they can possibly

be useful in aquatic weed control (Allsop 1960).

It was reported that at one time manatees were eaten extensively

in Belize and sold in the markets, According to one informant, some

are still eaten in the Corozal area, even though hunting it is prohibited

in the country of Belize. It is listed by the IUCN as "depleted" and

"declining" (Simon 1969).

Order Per is sodactyla
Family Tapiridae

Tapir. Tapirella bairdii
Other common names: mountain cow, bushcow, danta, danto,

tzimin, Central American Tapir, Baird's Tapir
Synonyms: T. dowii, Tapirus bairdii

The tapir is found throughout Belize wherever appropriate habi-

tat is available. Its status varies from scarce to common and it has
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decreased in a number of locations including Big Fall (Toledo District),

Stann Creek, Ghost Camp, Hummingbird Highway near Over-the-Top

Camp, and Big Falls (in rice area, Belize District). I was told that it

has increased some in a few spots such as Rancho Dolores (where it

was scarce) and around San Estevan since "no one shoots them. "

Some of these changes in status are for specific locations only in the

general areas named. Its tracks can be seen in many areas of the

country. In about 1931, Murie (1935:29) noted that "Tapir tracks were

quite common on the Mountain Pine Ridge. . . . " In the 1950's the

tapir was reported to be "common" (Wright et al. 1959).

The tapir is locally (as well as in some other Caribbean areas of

Central America) referred to as the "mountain cow. " Although it does

occur in mountainous terrain as well as in the lowlands, the term

"mountain" is presumably a misinterpretation of the Spanish "mon-

taria" (as in vaca de montatia) meaning forest as well as mountain; the

word for jungle in Central America. The term "bushcow" as used in

some areas of tropical America may be a more accurate translation.

The Mayans refer to it as "tzimin, " a term they have also applied to

the horse,

The IUCN Red Data Book (Simon 1969) lists the tapir as

"apparently endangered. " Although it has decreased considerably in

many areas of its range, it still persists in Belize. Leopold (1959:

492) state s
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The tapir is associated with and completely dependent upon
undisturbed climax rain forest for its existence. It adjusts
poorly or not at all to settlement and seemingly can be
retained only in virgin areas; it is hoped that some of these
will be set aside as national parks or wilderness preserves.

In Belize it has moved back into the forest as development has pro-

ceeded and persists presumably because it is not usually hunted. It

has lived for around 27 years in captivity (Crandall 1964) so some time

must elapse before the ultimate impact on this species is felt after

habitat modification. In areas in Mexico where both habitat destruc-

tion and hunting have occurred it has been virtually exterminated

(Leopold 1959).

In Belize, habitat destruction is not caused only by man since

frequent hurricanes result in considerable forest destruction. I was

told that tapirs were more common around Stann Creek prior to the

1961 hurricane which destroyed much of the high bush. I was also told

that mountain cows are presently scarce in the Stann Creek area

because of a relatively recent "hurricane" (ca. 1971 ?). Comments

about the mountain cow were made throughout Belize. Near Columbia

(Toledo District) it is found mostly in high bush (high forest) but

sometimes comes into milpas (it likes pineapple). It used to come to

Big Fall (Toledo District) but now one must go down to Deep River to

find them. In the area between Stann Creek. to Punta Gorda it is

reported as "common" way back in the bush on the "river side. " One

native stated that the mountain cow prefers high forest and if it is a



245

hot day it comes to the river. A resident of the Caves Branch area

said that tapirs travel alone or in pairs and he told me that a year ago

(early 1972 ?) he saw 8-10 tapirs wallowing together in the Caves

Branch area, noting that the amount of tapirs present depends upon the

size of the "water hole. " He indicated that there is an island around

6 miles south of the Hummingbird Highway in the Sibun River where

tapirs go.

Tapirs are nocturnal and during the day sleep in the bush; how-

ever, at times they go to the river during the day. They are vege-

tarian eating shoots, bark, grass, leaves, and other vegetable matter

on both land and marshy areas. The tapir prefers shady forest areas

near water and is found in low areas having water (drainage areas)

such as streams, swamps, marshes and ponds. It is basically soli-

tary and shy. In Yucatan they live in forests in areas near water and

mainly eat the leaves of certain trees; however, they also eat fruit

from "zapotales, " and aquatic plants in marshy areas, will visit

cultivated areas if nearby, and eat both cultivated and wild fruit

(Gaumer 191 7). Leopold (1959:492) notes that " . losses of this

sort are negligible because few tapirs live in cultivated areas. "

Much has been said about the nearness of the tapir habitat to water;

nevertheless they seem to travel some distance if water is within a

reasonable distance.
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The tapir is a "protected" animal in Belize although one can be

legally hunted after acquisition of the appropriate license. One hunter-

guide noted that sometimes tourist-hunters will shoot it just so they

can get a better look at it and then leave it.

Hershkovitz (1954:465) noted that "Baird's Tapir (Tapirus

bairdii), [is] the largest indigenous land mammal of the Neotropical

region. . . " Despite its size it is basically a harmless animal,

although when with young it can become dangersous if it feels they are

threatened (as is true for most animals). It can also become dangerous

when it is wounded. Natives note that no animal, not even the "tiger"

(jaguar), can take a "mountain cow"; however, the young are subject

to predation by carnivores.

A few people in various areas of Belize eat tapir meat but

apparently not often. It is reported that the meat is sometimes sold in

the Stann Creek area. A number of people in Belize believe that light

spots will occur on dark skinned individuals if the tapir is eaten. I

was told that it is killed only if it bothers one's crops; if this occurs

then the mountain cow is eaten. It comes into milpa areas and its

sheer bulk can do considerable destruction and sometimes it eats some

of the planted crops; usually it is not a pest and "no one bothers with

it. " I observed one tapir and heared another "stamping" one evening

(about 2300 hours, mid-March 1973) in a cacao grove at Roaring River

Estates on a stream terrace above Roaring Creek. This grove in
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some respects was similar to a "climax" forest in that it had a closed

canopy and an open floor. Tracks are commonly seen near stream

courses; in these areas they are found crossing forest trails and going

up and down stream banks.

It was noted that a young mountain cow was kept tied at "Isabella

Bank" near Boom; it has also been kept in captivity in other places.

Tapirs make "tame gentle" pets if hand-reared in captivity; however,

they may become "moody" (Crandall 1964). The people of Belize show

considerable interest in the mountain cow as they do for a number of

other animals.

Order Artiodactyla
Family Tayassuidae

Collared Peccary. Pecari tajacu
Other common names: pecari, jabali, quitan, citam, puerco de

monte, javelina, wild pig
Synonyms: P. angulatus, Tayassu angulatus, T. tajacu,

Dicotyles torquatus, D. tajacu

The "pecari" is present throughout Belize where it is usually

reported as common. I was told that it has increased somewhat

around Columbia (Toledo District) and Rancho Dolores (both infor-

mants had milpas that attracted the animals). It has decreased in the

area of Over-the-Top Camp along the Hummingbird Highway. In the

1950's it was reported as "fairly common" (Wright et al. 1959).

"This species, while still available as a meat animal, is rapidly

declining in numbers" (Weyer 1973:3),
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Collared Peccaries are basically diurnal, omnivorous, and are

found in forested and brushy areas. They eat plant material such as

roots and fruit, as well as small animal life. They are found in a wide

range of habitats and appear to be more tolerant of habitat modifica-

tion than the white-lipped peccaries. "Pecari" were observed during

the day near Hill Bank (forested region), and a native from Rancho

Dolores noted that they come mostly at night to feed in his milpa,

Enders (1935) notes that although they can be active at all hours they

prefer daylight in areas where they are undisturbed.

Sometimes collared peccaries are solitary or go in pairs but

usually they run in groups. In areas where they are more scarce the

groups are smaller, perhaps 4-8 individuals, while where they are

more abundant the droves may have 20-25 or more individuals. Hall

and Kelson (1959) give the band size as 3-25 or more. Natives in

various areas of Belize estimate some droves as having as much as

50-60 pecari (whether truth or exaggeration is not known since it is

difficult to count animals in the bush). I was told that behind a drove

of "wild pigs" one will find a "tiger" (jaguar); "it waits for a chance

to kill one to eat. "

Significant peccary studies have been made in Arizona and

Texas. Home range size for four herds in Arizona varied from 00 2-

0.6 square miles. Within these home ranges there was an exclusive

central area for the band surrounded by peripheral areas shared with
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the other herds (Schweinsburg 1971). In Texas home ranges were

determined by Ellisor and Harwell (1969) for two areas. One area

having a density of five peccaries per 100 acres had home ranges

varying from 465-631 acres (548 acres average for two herds). The

other area had a population density of up to 10 peccaries per 100 acres

and the home range sizes ranged from 180-463 acres (311 acres

average for five herds). It was noted that the home range size was

influenced by population density. Herd mobility was used to determine

home range size--not individual movements. Vagrant animals moved

up to 3 miles linear distance. The usual linear distance range was

1/2 mile but during poor feeding periods (during a drought) it went over

1 mile. Feeding was mostly nocturnal. Home range area was not

affected by season as such but concentrations of daily feeding activity

were found in areas of seasonal food supply. Less movement and less

feeding time were needed in areas of good food supply. Sow ls (1966)

noted that nutrition affects reproduction. More females are pregnant

during years of better food supply (more rainfall during the previous

months), and more young are born during the season of high food

supply (summer when there is more rainfall).

In the collared peccary the young are reddish brown while the

adults are a darker, grizzled color. This would explain the comment

made by some natives that there are three types of "wild pig": the

pecari, the wari and a "smaller reddish" type.
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Various details of the life history of the collared peccary have

been worked out for the northern part of its range, but as Sowls (1966:

167) states

Unfortunately, there is at present little information on
reproduction of the peccary in the warmer, more moist areas
of its range in the tropics. Evidence to date strongly suggests
that nutrition plays a key role in determining the frequency of
estrus and incidence of pregnancy.

Pecari meat is sold in various areas of Belize, including the

Belize City market where the posted price is 50 B. H. per pound.

The meat seller noted that they are more plentiful in the market from

June to January (rainy season), Whether this is due to more hunting

during the rainy season rather than the dry season, or a period when

more young ones are available is not established (people work at

various seasonal jobs during the dry season); however, I was told that

game is easier to find in the dry season. Pecari are found around

plantations, so very likely from June to January they are "shot" for

"crop protection, " A considerable amount of pecari meat is sold on

the local level. When the iwari" (white-lipped peccary) is available it

is usually preferred over the "pecari. " The pecari apparently is

common all year in the Hill Bank area and since the wari is also

present it is preferred to the exclusion of the pecari. In Mafredi

collared peccaries destroy corn; however, one does not find as many

pecari after the corn season. Sometimes this peccary destroys root

crops such as cassavas, yams and potatoes.
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Of the Guatemalan game mammals the peccaries were noted by

Handley (1950:155) to be among the best; however, "There should be a

restriction against the shooting of young or females accompanied by

young in order to preserve the abundance of the species. " Leopold

(1959.: 497) states ". . . they have shown a remarkable capacity to per-

sist, at least in low numbers, on suitable ranges. With even a mini-

mum of protection the javelina can be expected to hold its own

indefinitely, "

Even though the skins are used in. Mexico there is no indication

of this for Belize. "The skins of Collared Peccaries are strongly

bristle-marked and therefore make a superior grade of pigskin"

(Dalquest 1953:208). Peccaries are easily kept in captivity as noted by

examples in various areas as well as in Belize, where sometimes they

are kept as pets. The collared peccary is one of the more important

game and meat source animals in Belize.

White-lipped Peccary. Tayassu pecari.
Other common names: wari, senso, jawia
Synonym: Dicotyles labiatus

The "wari" is present throughout Belize wherever there is ade-

quate habitat. Its status ranges from very scarce to common or

"many. " In the 1950's this peccary was reported as "common"

(Wright et al. 1959). Hall and Kelson (1959) map its distribution in

the southwestern portion of Belize; however, Leopold (1959) extends

its range in Quintana Roo to the northern border of Belize. Hence,
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despite apparent lack of collection records it should occur throughout

most of Belize.

White-lipped peccaries have decreased in the Big Fall and

Mafredi areas of Toledo District; as a matter of fact they have probably

decreased around all settled areas, or at least have changed their

location. They have also decreased in other localities due to habitat

destruction and hunting; however, the popular opinion is that they have

merely changed their location and have moved farther into the forest.

Although this is a logical rationalization it must be realized that there

is a limit to this relocation idea. They generally are not as common

as collared peccaries. According to Weyer (1973:3) at the present

"In many areas hunters can no longer find Warri, and even in the

remote forested areas this species is no longer common. " A native

from Columbia Village (Toledo District) noted. that 'wari" live in the

high bush and seldom come to the milpa, and when they do none of the

crops are eaten; however, in other areas they come to the milpas and

reportedly do damage (San Estevan and the Hummingbird Highway area

near Caves Branch); it is possible that these peccaries come into the

milpa when they lack food in the forest. It is difficult to assess changes

because many times the same number of large droves are present;

however, the numbers of individuals in the droves decrease.

In the area between Sibun Camp and Blue Hole, near the Hum-

mingbird Highway, four droves were reported (January 1973) by one
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individual as having 40, 50, 60, and sometimes 100 individuals.

Another person near Over-the-Top Camp reported four groups having

70-80 individuals each (perhaps reporting the same droves as the first

individual?). A third individual noted that there were three droves in

the Caves Branch area with 30-40 individuals in one of the groups.

These three reports are from the same general area; about all one

can conclude is that it is very likely that droves of wari of fairly good

size are present in the area.

Around the Punta Gorda and San Antonio areas (Toledo District)

one individual noted that they occur in groups of 20. In an area north

of Gallon Jug I was told that they occur in groups of 60-100. Wari

apparently are more gregarious than pecari and Hall and Kelson (1959)

indicate that they travel in groups of 50-100 or more. Enders (1935)

noted that occasionally there is a solitary individual but generally they

are found in bands; however, I was told in Belize that wari do not go

singly or in pairs as do the pecari.

According to Alvarez del Toro (1952), the white-lipped peccary

(wari) needs tall "virgin" (tropical) forests, is found in large droves,

and needs to travel far to find mature fruit; the Senso (wari) is also

omnivorous as is the Jabali (pecari). It eats a number of invertebrates

on the forest floor in the course of its feeding. Goodwin (1946:447)

states that The white-lipped peccary is found in thick forests of the

warm lowlands and is only occasionally met with in the higher lying
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mountain woods, " It avoids tangles and heavy undergrowth, preferring

to go in forests having relatively open floors. It moves in a more

compact group than the pecari (which tends to move in single file and

go through brushy areas). It is basically nocturnal, capable of being

dangerous under certain circumstances, eats vegetable material such

as grass and fruits--both wild and cultivated; "When the White-lipped

Peccary moves into a region, other mammals move out" (Enders

1935:478). It moves about during the day as does the pecari and

natives note that a tiger (jaguar) "always" follows a drove of wari but

must be careful only to kill a straggler.

The white-lipped peccary is less adaptable than the collared

peccary (Crandall 1964). This is also suggested by natives in respect

to their comment that "it moves back into the forest farther as the

area is cleared. " Leopold (1959:500) states

The white-lipped peccary is disappearing from Mexico as
settlement is extending into the wet tropics. Overhunting is the
most immediate cause of the decrease, but even if hunting
were brought under rigid control the loss of suitable habitat
eventually would eliminate the species. Hence a program of
conservation for the white-lipped peccary must include perma-
nent preservation of suitable blocks of climax rain forest
along with protection from hunters. Fortunately, the senso
persists in several areas still occupied by tapirs, howler
monkeys, and other endangered species, and a properly
administered set of wilderness reserves would serve to pro-
tect all these rare and interesting animals. . the objectives
of wildlife conservation are many. Supplying hunters with
game to shoot is one that has much popular appeal. But on
an even higher moral and ethical plane is the endeavor to
preserve in perpetuity samples of the native biota that cannot
withstand exploitation and use. The preservation of parts of the
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rain forest with its complement of such sensitive species as
the white-lipped peccary should be accepted as a national
responsibility.

This statement applies to all of Middle America including Belize.

Wari meat is sold locally throughout Belize as well as in the

Belize City market where the posted price is 50 B. H. per pound.

This species apparently is more plentiful in the market from June to

January. Some small wari are sold as "pets" in Belize. The usual

preference in meat is for the wari over the pecari. The white-lipped

peccary is an important game meat source in Belize; however, it is

becoming less available with increased settlement and hunting pressure.

Family Cervidae

White-tailed Deer. Odocoileus virginianus
Other common names: deer, venado, savanna deer
Synonym: Dania virginianus

The deer is present throughout Belize and its status varies from

scarce to common. It was noted as "abundant" by Henderson (1809)

and in the 1950's it was reported as "fairly common" (Wright et al.

1959). It prefers second growth forest and thickets over high forest

and is commonly- found in forest edge situations and. in the pine-

savannas. It occasionally comes into milpas and other fields near

forests. It is a very adaptable animal that seemingly tolerates human

settlement. In most places in Belize white-tailed deer have not

increased (as would be expected) even though much clearing has occur-

red; in fact deer are reported to have decreased in some areas,
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Presumably this is due to an increasing human population causing an

increase in hunting pressure, as has been expressed by a number of

natives.

I was told that in the vicinity of Orange Walk Town there were

more deer prior to sugar cane expansion (ca. 1965). Now the fields

are burned and reportedly young deer burn up. Deer also tend to shy

away from areas where there is activity by equipment. Over-hunting

has presumably been a factor in the decrease of deer around Orange

Walk Town. One resident noted that the deer is a common game meat

in Orange Walk; he can remember when it was 10 B. H. per pound,

but noted it has been increasing so now it is 75 B. H. per pound,

presumably due to relative scarcity as well as inflation.

In respect to adaptability and over-hunting Leopold (1959:513)

states

The white-tailed deer is one of the most persistent and prolific
game mammals. It adjusts well to settlement and thrives on
cutover or burned forest lands. . . It can withstand an annual
harvest of 30 or 40 per cent of the population. But even the
whitetail cannot hold up under the unlimited hunting now prac-
ticed.

Even though this statement was made in respect to a problem in

Mexico it applies to the present situation in some areas of Belize.

The food choices of this deer are broad, including fruits, nuts,

grasses and browse. The deer stays in forest and thicket areas during

the day, coming out into open areas, whether it be savanna or milpa,

at night to feed. It thrives in "edge" situations where clearing is

alternated with patches of forest.



257

In reference to the Cayo area of Belize, and Peten (Guatemala)

Marie (1935:29) stated

The natives say that during the dry season the deer move to
the bajos, and that during the rainy season when the bajos are
flooded they move to higher ground. . . . On the Mountain Pine
Ridge many tracks were noted where the sedges had burned.
Very likely the deer had visited this area to feed on the new
growth of sedge following the burn.

Burning in Belize and other areas is still done by hunters each year

to encourage new shoots for the deer to eat. I observed fires burning

on the savannas in the lowlands and was told that most likely they had

been started by hunters. With respect to seasonal movements of deer

I was told that in the Mafredi area many deer come in the flood season

(Tune-July) and go near the rice fields (where there are some high

spots), and other places not flooded at that time, where they can get

food.

White-tailed deer normally are solitary in habit, and groups that

do occur generally are those of mother and young (Crandall 1964), and

the adult males are usually present only during the breeding season.

Generally deer are found singly in Belize, sometimes two or three are

together. One individual saw five in a group in the Mountain Pine

Ridge area and a person from the Rancho Dolores area said that

approximately 50 years ago nine were seen in one location.

The home range of the whitetail is small, containing appropriate

feeding area and water in addition to thickets to rest in; movements to
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another area are made if any of these are lacking (Leopold 1959). A

home range of 1 mile across is rarely exceeded (Burt and

Grossenheider 1964).

Clearing areas and planting forage to alternate with forests to

create "maximum edge, " as well as burning have been used in habitat

management for deer in a number of areas of North America. Habitat

management and hunting regulations are important in maintaining deer

populations. A number of predators prey on whitetails but they are

necessary elements in keeping the deer population healthy by killing

the less fit ones and in keeping the population moving and under control

so they do not overgraze their range. Leopold (1959:512) notes that

. . . it is unsound to assume that an abundance of predators
killing deer will lead to deer scarcity. The converse seems
to be the situation: the abundance of predators is due to the
large numbers of deer, because the predators are thus
assured of an ample food supply. The density of deer is
dependent upon the quality of the range. A healthy herd well
supplied with year-round forage cannot easily be suppressed
by predators.

Parasites of various kinds may be more significant than
predators in depleting the vigor of a deer population. Partic-
ularly in the tropics, bloodsucking ticks gather on deer in
great numbers and sap the strength of members of a herd.
In addition, whitetails are plagued by nose bots, mosquitoes,
deer flies, and various internal pests.

The following restrictions were made in 1918 after the wholesale

slaughter of deer during the flood seasons. Hunting of males (on

Crown Lands and Forest Reserves) is prohibited July 1 to September

30 and for females from July 1 to February 28 (Metzgen and Cain 1925).
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This is essentially the licensed, hunting season at the present. Night

hunting with a light is prohibited in Belize; however, hunting regula-

tions in Belize are not necessarily adhered to nor are they enforced.

The Wildlife Protection Regulations of 1945 state
The killing of deer or antelope with a view to the sale of

meat is prohibited from the first day of July of each year to
the thirtieth day of September of same year in the case of
males and to the last day of February of the following year in
the case of females.

Market hunting of deer takes place throughout Belize and such hunting

of game animals provides occupations and protein for many people;

however, some form of regulation is needed for animals that are

decreasing in numbers, not merely a law that is not enforced. The

posted price at the Belize City market is 50-60 B. H. per pound for

deer meat. The meat seller noted that deer are getting scarce. Deer

are sometimes caught and kept as "pets. " Deer are an important game

meat source in Belize although the supply is somewhat limited.

Bracket Deer, Mazama americana
Other common names: antelope, little red deer, red brocket,

venadito rojo, cabro, cabrito

The brocket deer occurs throughout Belize in forested areas

and its status ranges from scarce to "common. " Henderson (1809)

stated that the "antelope" was "abundant. " It was reported as having

decreased around Rancho Dolores (Belize District) and Columbia

(Toledo District) and apparently increased in numbers this year (1973)

in the Big Fall area (Toledo District). Brackets are extremely shy,

basically diurnal, and browse on green shoots and leaves, and live in
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the deeper portions of thick tropical forests (Goodwin 1946; Hall and

Kelson 1959; Leopold 1959). This species comes into milpas (gener-

ally at night) and can damage crops; the brocket eats sprouts and fruits.

Murie (1935:29) obtained a specimen near Uaxactun and noted that "Its

stomach was full of boton (Inodes sp..) nuts, and nuts and leaves of

breadnut (Brosimum alicastrum). " I was told that the "little red deer"

eats breadnut seeds and "likes the cohune ridge. " It is scarce near

Hill Bank (in comparison to other game) and is brought in by hunters

mostly in March, April, and May. I was told that in Mafredi they come

in the flood season (June-July) and there are very few of them due to

excess hunting. One hunter near Hill Bank noted that when "watering

areas" in the bush are dry he meets "antelopes, " sometimes 3 or 4

a day. "Although the brocket is adaptable and elusive, it disappears

when the tropical forest is impoverished by too much cutting or

burning. . . They are most abundant around small clearings in the

rain forest" (Leopold 1959:517-518).

"Antelopes" are hunted, sold, and eaten throughout Belize

although they are not as common as the white-tailed deer. The posted

price for "antelope" meat in the Belize City market is 50-60 B. H.

per pound.



261

Unidentified Reports

I was told of three types of deer 2 by some residents of Cayo

District (adjacent to Peten); however, I saw only the whitetail and the

brocket in Belize. These are the only types accounted for in scientific

records; there are two color types of brocket (red and brown, and are

noted in the literature as separate species), but these individuals in

Belize insisted that the difference was in body size and in antlers;

they also objected to the suggestion that the differences may be in male

and female morphology. It is interesting to note that More let (1871:

232) had a similar experience.

There are three different species of deer in Peten, the
largest of which is called by the people ciervo. I saw but one
female, which greatly resembled the cervus rnexica.nus of
Linnaeus. . . The second species is a deer of the brocket
family, which the Indians designate under the name of puusnac.
The third and last species, which, however, I never saw, is
said to be smaller than the others. It is called by the Creoles
cabra monte, and by the Indians chacyuc.

Mammals - General

The preceding accounts include a number of mammals; however,

a large variety of mammals are eaten or utilized in some form in

Belize. Some "game" species are commonly eaten, others are
2 For example, Francisco's grandfather told t-iim that there were three

kinds of deer: 1) up to 100 lbs, "El Venado" (biggest one), big deer,
short straight horns (no branches); 2) up to 60 lbs, "Pusnot" (mid-
dlesized), has branched horns, darker colored one; 3) up to 30-35
lbs, "Cabro" (littlest one), brocket deer. The nature of these
accounts relegates them to the category of interesting "tales" until
there is substantial evidence.
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seldom or are occasionally eaten, while many types are rarely eaten

or not at all. Some mammals have increased to the point of becoming

pests while others have decreased considerably. Only a few of the

mammals present in Belize have been described in the preceding

accounts. Many more are present, a number of which are to some

extent of ethnozoological significance. Bats (Chiroptera) are "ubi-

quitous" and many species are present. The "blood lapping" bats

("vampiro") bother livestock and even people, in some parts of the

country, Rats and mice (Muridae) are common around human habita-

tion. The mongoose (Herpestes sp. ?) was imported at one time to

presumably keep down "pests" in areas having cane fields, but its

present status is unknown. The weasel (Mustela frenata, "onza, "

"oncita, " "stoat, " "comadreja") is present but is apparently little

known by the locals. Several types of opossums are present including

the four-eyed opossum (Philander opossum). It was reported to be

common in the area of Orange Walk Town and in Mafredi as well as

other areas. The gopher ("ground mole, " "tuza, " Heterogeomys

hispidus ?) is apparently present throughout the country, is a pest in

fields, and is eaten by a few people. Skunks (hog-nosed skunk,

Conepatus semistriatus and/or spotted skunk, Spilogale angustifrons)

are apparently present throughout the country. They are referred to

as "polecat, " "skunk, " or "zorillo" and are noted as being "pretty

little animals but stink a plenty. " I was told that a few people eat
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"zorillou and the oil (fat) is used for medicine. The coyote (Canis

latrans) is not present; however, Hall and Kelson (1959) show its

distribution up to the southern border of British Honduras (Belize). If

this area is cleared off for pastures and other permanent fields the

coyote can be expected to possibly extend its range into Belize; it is

a very adaptable, wide-ranging animal.

One little-known Mustelid that is expected in Belize is the Grison

(Grison canaster; Synonyms: Galictes canaster, G. allamandri). One

native hunter described an animal that he saw, in the area of the Rio

Bravo branch of the Rio Hondo in Orange Walk District, about 30

years ago (ca. 1943) which fit the description of this animal; he had not

seen it elsewhere. Charles Wright noted an animal passing through

the Big Fall (Toledo District) area recently (first sighting about 1971;

two sightings) which may be a grison.

The following mamals are listed in the IUCN Red Data Book

(Simon 1969) as "rare or endangered" for the British Honduras (Belize)

area: Giant anteater, Myrmecophaga tridactyla; Caribbean monk seal,

Monachus tropicalis; West Indian manatee, Trichechus manatus

manatus; Central American tapir, Tapirus bairdii. Under protection

the tapir and manatee seem to be surviving in Belize.

Analysis and Discussion

The previous section has been a presentation, discussion, and
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analysis of selected information with respect to certain wildlife species.

This section is further analysis and discussion with respect to various

aspects of man-land-wildlife relationships, mainly in the form of

tables and charts. The distribution maps are a result of field study

and indicate locations where various species were reported to occur.

Various tables compare status, use, habitat and other aspects of

natural history that are important in a management program. This

section in the form of charts and tables displays information presented

in previous sections as well as including pertinent information not

presented elsewhere in this thesis.

The following animal lists and tables are an analysis and sum-

mation of some factors relating to wildlife in Belize, both wildlife-

land and man-wildlife relationships. Included are wildlife status

changes, wildlife uses, wildlife and habitat associations, distribu-

tions, and wildlife data charts mainly consisting of biological informa-

tion of value in a wildlife management program; this relates to status

and distribution in the context of man-land-wildlife relationships of

the future. The final chapter also contains material in the context of

future management with emphasis being on institutional aspects.

Wildlife Status and Changes

In the course of the fieldwork in Belize, information was

collected with respect to relative change in wildlife status. The
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listings found in Tables 11 and 12 note species reported as having

"increased" or "decreased" in numbers and some locations where this

occurrence was indicated. Table 13 gives a summation of status of

some game meat species, For a discussion of a specific locality in

this context refer to the final section of Chapter II, "Some Changes

in the Big Fall Area, Toledo District: An Example. "

Wildlife of Ethnozoological Interest

The listings contained in Tables 14, 15, 16, 17, and 18 indicate

animals of human interest, both economic and esthetic, with respect

to factors such as food sources, skins, pets or "semi-domesticates, "

and "pests. " Along with the listing, in most cases, is a statement of

some localities of this occurrence. This- statement for many cases

is only an example, not a complete distribution.

Wildlife Distribution

The distribution of wildlife can be discussed in a number of ways

including local patterns in habitat associations, specifically or as

groups, and in the entire species range within an area. Some species

are confined to a given region while others range more widely having

different degrees of habitat tolerance. Examples of some relatively

wide-ranging mammals found in Belize and other areas (based on

distribution maps in Hall and Kelson 1959 and Leopold 1959) include
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Table 11. Animals Reported as Having Increased. 1

Animal Some Locations

Cattle Egret

Muscovy Duck

Chachalaca

Common Opossum

Howler Monkey

Collared Anteater

Porcupine

Paca

Agouti

Raccoon

Coati

Kinkajou

Tayra
Tapir

Collared Peccary
White-tailed Deer
Brocket Deer

Big Fall (Toledo); in cleared areas, pre-
sumably throughout the country

Rancho Dolores

San Estevan
Big Fall (Toledo); had decreased but now
increasing
Had decreased in the entire country,
but now increasing

Rancho Dolores

Rancho Dolores

Stann Creek to Punta Gorda (increased
because "protected")
Rancho Dolores

Rancho Dolores

Big Fall (Toledo), Rancho Dolores
Big Fall (Toledo), Rancho Dolores
Rancho Dolores (not common)

San Estevan (not hunted), Rancho Dolores
(scarce but increased slightly)
Columbia, Rancho Dolores

Columbia

Big Fall (Toledo)

1 The term "increased" should not be confused with "abundant"; for
example, the tapir was scarce around the Rancho Dolores area and
was reported to be holding its own, with a few localities "getting
more. "
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Table 12. Animals Reported as Having Decreased.

Animal Some Locations

Hicati

Iguana

Crocodile

Great Tinamou

Boucard's Tinamou

Muscovy Duck

Curassow

Guan

Ocellated Turkey

Parrots

Toucan

Common Opossum

Howler Monkey

Spider Monkey

Armadillo

Paca

Agouti

Kinkajou

Otter

(Continued on next page)

Big Fall (Toledo)

Big Fall (Toledo), Rio Grande area
Most of Belize
Rancho Dolores (more present 13 years
ago), Crooked Tree (present 50 years ago)
Rancho Dolores (more present 13 years ago)
Big Pond, Big Fall (Toledo)

San Estevan, Crooked Tree (present 50
years ago), Big Fall (Toledo)
Crooked Tree (present 50 years ago)
Crooked Tree (present 50 years ago), near
Big Fall (Toledo)
Mafredi (parakeets and macaws), Big Fall
(Toledo; macaws), Hummingbird Highway
(near Over-the-Top Camp)

Ghost Camp area
Big Fall (Toledo; temporarily then it
increased, change of farming activity)
Most, if not all, of Belize

Most, if not all, of Belize

Big Fall (Toledo), Rancho Dolores

Hummingbird Highway (near Over-the-Top
Camp, and the general area), Big Fall
(Toledo)

Big Fall (Toledo)
Roaring River
Punta Gorda area, Columbia, Humming-
bird Highway (Sibun River), Crooked Tree,
western Orange Walk District, most (if
not all) of Belize
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Table 12. (Continued)

Animal Some Locations

Jaguar

Ocelot

Puma

Jaguarundi

Manatee

Tapir

Collared Peccary

White-lipped Peccary

White-tailed Deer

Brocket Deer

Most of Belize including Toledo District

Most of Belize

Ghost Camp, Belize City Vicinity (Mile 8)

Belize Vicinity (Mile 8, more present 10
years ago), Hummingbird Highway (near
Over-the-Top Camp, more present 18
years ago)

Toledo District, most coastal river areas
in the country

Ghost Camp, Hummingbird Highway (near
Over-the-Top Camp), Big Fall (Toledo),
Stann Creek Area, Big Falls (Belize)
Hummingbird Highway (near Over-the-Top
Camp)

Big Fall (Toledo), Mafredi
Rancho Dolores, Orange Walk area, Big
Fall (Toledo), Belize District
Columbia, Rancho Dolores



Table 13. Status of Important Game Meat Species Utilized by the
Symbols Key:

Status
x = present (status unknown; presumably

not common)
= uncertain

scarce (vs = very scarce)
few (not common)

c = common
vc = very common

Local Population.

Habitat
lb =

hf =
cl =

f =

m
Note: A status range (indicated by 'to") is given when it

reports, as well as locational aspects.

low bush (wamil or
second growth)

high forest
cleared area
forest
riparian forest (along

streams)
mangroves

is variable in respect to

Game Meat
Mammal

and Habitat
Corozal Orange Walk Belize C ayo Stann Creek Toledo

Nine- banded
Armadillo
113, f, cl
Paca
r

White-tailed Deer
f cl

Brocket Deer
hf

(Continued on next page)

Generalized Status of Important Game Mammals by District

c

x

ftoc
(?)

s to vc

a to vc

ftoc

vs to c

s to c

ftoc f to c

s to vc f to c

vs to c s to f

c

ftoc

s to c



Table 13. (Continued)

Game Meat
Mammal Corozal Orange Walk Belize Cayo Stann Creek Toledo

and Habitat

White-lipped x s to c vs to c s to c s to c s to c
Peccary
hf

Collared Peccary s(?) c to vc f to -c f to vc c c
hf, f, lb

Generalized Status of Minor Game Mammals by District
Agouti c c c c c c
lb, f

Coati s to c c to vc c c c c to vc
lb, f, hf

Raccoon c f to c c to vc s to c s to c f to vc
f, lb, m
Kinkajou s f to c f to c s to c x f to vc
lb, f, hf

(Continued on next page)



Table 13. (Continued)

Game Meat
Bird and Corozal Orange Walk Belize Cayo Stann Creek Toledo
Habitat

Generalized Status for Important Game Birds by District

Great Tinamou x f to c f to c f to c x f to c
hf

Currasow s s to c vs to c s to f s to ( ?) s to (?)
hf

Guan s s to c vs to s f s to ( ?)
hf

Chachalaca f to c f to c f to c f to vc f to c vs to vc
lb, f

1 The important species listed are those most commonly mentioned by the natives. The minor game
mammals are included because they are hunted and eaten sometimes. The term "game" is used
here to apply to what is hunted, mainly for food; whether or not it is legally defined as a "game
species" by government regulations is a moot question at this point since there is little or no
enforcement.
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Table 14. Animals Used for Meat. 1

Animal Some Locations

Hicati

Bocotora

Iguana

Eaten in most areas
Eaten in most areas (eggs and meat)
Eaten in most areas by some people; sold
in. Belize City, the eggs are considered
a "delicacy"

Great Tinamou Eaten in most areas; sold in Roaring Creek
Boucard's Tinamou Eaten in some areas such as Benque Viejo

and Rancho Dolores

Black-bellied Tree Duck Sometimes eaten in areas where present;
eaten in Belize and Orange Walk Districts

Muscovy Duck Eaten in most areas where present (mainly
areas where there are ponds and
lagoons)

Teal Not usually common so not often eaten
Curassow Eaten in most areas where present; sold

in some areas such as in Toledo and
Orange WalkDistricts

Guan Eaten in areas where present; meat is sold
in the Punta Gorda area and the Roaring
Creek area

Chachalaca Eaten in most areas; meat is sold in the
Punta Gorda area and Roaring Creek

Quail

Ocellated Turkey

Pigeons

Doves

(Continued on next page)

Not common and not often eaten

Not common in most areas; eaten some-
times in Benque Viejo, Corozal, and
Gallon Jug areas
Generally considered to be too small;
eaten in some areas including Mafredi
and Corozal
Generally considered to be too small;
eaten in Columbia, Mafredi, Benque Viejo,
and Bullet Tree Falls
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Table 14. (Continued)

Animal Some Locations

Parrots (various species) Most areas but not often
Toucan

Common Opossum

Howler Monkey

Spider Monkey

Armadillo

Squirrel
Paca

Agouti

Gray Fox

Raccoon

Coati

Kinkajou

Otter
Jaguar

Ocelot

Puma

Manatee

(Continued on next page)

Eaten in some areas of Toledo, Cayo,
and Belize Districts
Some people eat it (not usually), Stann
Creek and Cayo Districts

Used to eat them in Columbia; some are
(or were) eaten in central and western
Cayo District
Eaten in the past (before their near deci-
mation by disease); eaten in the area
between San Antonio (Toledo) and Guatemala

Eaten in most areas; also sold
Western Cayo District
Eaten and sold throughout the country

Eaten by some people in most areas
Eaten by some people along the Humming-
bird Highway

Eaten in many areas by some people; eaten
in Cayo, Toledo, Orange Walk Districts

Some are eaten in many areas
Eaten by some people in many areas
throughout Belize

Seldom eaten (Ghost Camp, Roaring Creek)

Eaten by some people (Benque Viejo,
Corozal)
Sometimes eaten in Mafredi and the Punta
Gorda area
Some people (Mile 8 Belize Vicinity,
Corozal)

Eaten more in the past; some still eaten
in Corozal area
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Table 14. (Continued)

Animal Some Locations

Tapir

Collared Peccary

White-lipped Peccary

Eaten by some people in most areas of
Belize; reported as sold in the Mango
Creek area and Stann Creek area
Eaten in most areas; sold in Roaring
Creek, Belize City, and Orange Walk
District
Eaten in most areas where present and
also sold

White-tailed Deer Eaten in most areas; sold in many areas
Brocket Deer Eaten in most areas where present; also

s old

1Most animals are considered suitable for eating by someone, some-
where, at least once. In areas where the larger game has been
hunted out, smaller forms, especially numerous types of birds, are
used. Therefore, this listing does not include all species eaten.
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Table 15. Animals Hunted for Skins. 1

Animal Some Locations

Crocodiles Throughout Belize
(American and More let's)

Gray Fox Benque Viejo
Kinkajou Corozal (decoration), San Estevan (some-

times use skins)
Otter Most areas where present
Jaguar* Throughout Belize
Ocelot* Throughout Belize
Jaguarundi Benque Viejo
Puma Cayo

1 The animals that have an asterisk are hunted commercially, and the
others may be used or sold locally (probably not often). Those with
an asterisk have also decreased considerably in numbers in most
(if not all) areas; they have decreased to the point that in most areas
few people hunt for them as they did before.



Table 16, Animals Used as Pets or Kept in Captivity. 1
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Animal Some Locations

Curas sow Various areas including locations in
Toledo and Cayo Districts

Guan Various areas including locations in
Toledo and Cayo Districts

Chachalaca Punta Gorda and San Antonio areas
Parrots ("yellow-heads" In most areas (not much)

and "red-heads")

Macaw

Spider Monkey
Orange Walk Town

More so in the past; kept in the area
between San Antonio (Toledo) and
Guatemala

Armadillo In captivity in Hopkins

Paca In captivity in Orange Walk Town,
Hopkins, and other areas

Raccoon Belize City vicinity
Coati Not often
Kinkajou Big Falls (Belize)
Tayra Cayo (San. Ignacio)

Otter Belize District
Jaguar Young one in captivity in Orange Walk Town
Ocelot Occasionally kept (seldom), Orange Walk

and Cayo Districts
Margay Various areas
Jaguarundi In captivity near Belize City
Tapir In captivity near Boom and Rancho Dolores
Collared Peccary In captivity in the Belize City area
White-lipped Peccary In captivity in the Belize City area and

Hopkins

White-tailed Deer In captivity in Hopkins and in a "bush camp"
in southwestern Orange Walk District

1Others occasionally; most animal species when obtained are likely to
be kept in captivity, at least on a "trial basis, " including crocodiles
and howler monkeys.
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Table 17. Animals that are Pests. 1

Animal Some Locations

Parrots Sometimes in various areas
Miscellaneous Birds Various areas
Common Opossum Columbia, Benque Viejo, Hill Bank

Rats and Mice Settled areas, etc. in general
Gray Fox Punta Gorda area, Benque Viejo
Raccoon Columbia

Coati Various areas
Jaguarundi San Estevan
Collared Peccary Santa Cruz, Columbia, San Estevan,

Mafredi, Rancho Dolores
White-lipped Peccary San Estevan, near Orange Walk Town
White-tailed Deer Columbia

Brocket Deer Columbia

1 The jaguar and ocelot were reportedly occasional pests at one time.
Some other animals not listed have been or are potential pests in
certain circumstances.

Table 18. Animals of Mainly Esthetic Interest. 1

Most Birds Collared Anteater
Howler Monkey

Manatee

Tayra Tapir
'These animals are not used, or not usually used at the present.
Although some may be utilized by a few people, for the majority they
are of esthetic interest, In fact, most animals found in Belize can
be noted at varying degrees of esthetic interest.



278

the common opossum, nine-banded armadillo, gray fox, raccoon,

coati, weasel, puma, collared peccary, and white-tailed deer. Some

species basically restricted to tropical areas include the howler

monkey, spider monkey, collared anteater, agouti, paca, kinkajou,

white-lipped peccary, and tapir.

Wildlife and Habitat Associations. Local. distribution of species is

influenced by such various factors as included in habitat requirements.

For some species this may be quite narrowly defined while for others

it is of less importance. Wildlife and habitat associations as noted in

Belize are illustrated in the listings included in Tables 19, 20, 21, and

22. Inclusion in a listing does not necessarily mean that the animal

is in optimum habitat and in some cases the habitat association may

be of minimal acceptable standard. The animals listed in the tables

are presented as examples of species found in certain habitats, not

as a complete faunal listing for these areas.

Wildlife Distribution Maps. Distribution maps were made for a

number of the reptiles, birds, and mammals of Belize (Figures 19,

20, and 21). Figure 18 gives indication of the route physically

covered in the survey. These were based upon reported presence by

natives and correlated as much as possible with actual observations

of the animal or signs of its presence such as tracks, and published

distribution records. These distributions should be reasonable repre-

sentation of occurrence since actual observation is of importance even
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Table 19. Wildlife and Habitat Observations Reported near Columbia
Village: An Example. 1
Symbols: m = many, e = eaten

In Wamil

m, a pecari
m, e deer
m, e antelope (bracket; less antelope present than deer)

I2 2/1:42a._

m, e raccoon (eats corn)
m, e quash (coati)

e mountain cow (tapir; sometimes in milpa, likes pineapple)
m, e pecari (eats corn and root crops)
m, e deer (eats beans)
m, e antelope (eats beans)

In High Forest
e curass ow
e quam (guan)
e cockricol (chachalaca)
e parrots ("plenty" of them, red-head, yellow-head, in

high forest and other areas)
e macawparrot (scarlet macaw; far away, few of them)
e mountain cow (mostly in high bush)
e wari (seldom comes to milpa, does not eat anything in

milpa)

1 Comments on some wildlife were made by a Mayan from Columbia
Village; some are condensed in the table as an example of one type of
native observation. The high bush area is approximately 6 miles
from the village; the forest-fallow rotation is 5 years (they are
restricted in usable area). The wamil is the second growth forest
that arises after a milpa is abandoned.

The above statements are not meant to imply that these animals
are present in these "locations" at all times; they merely note areas
in which the animals may "commonly" be expected.
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1Table 20. Animals Needing Forest or Relatively Undisturbed Areas.

Boucard's Tinamou

Great Tinamou

Curas sow

Guan

Spotted Wood Quail

Ocellated Turkey (comes into
secondary forests and
disturbed areas, presumably
cannot tolerate much human
activity)

Howler Monkey

Spider Monkey

Collared Anteater
Two-toed Anteater

Porcupine

Paca

Agouti

Ring-tailed Cat

Coati

Kinkajou

Tayra

Ocelot

Margay
Tapir (comes into open areas

and wet, low areas)
Collared Peccary (is more

tolerant than the white-lipped
peccary)

White-lipped Peccary

Brocket Deer

1 Most of the animals included in this thesis need some forest.
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Table 21. Animals of Patchy or Disturbed Forests. 1

Chachalaca

Black-throated Bobwhite

Ocellated Turkey
Armadillo

Cottontail Rabbit

Squirrel
Agouti (needs forest)

Gray Fox

Raccoon (found in mangroves and
other forests also)

Coati

Kinkajou (needs forest)

Ocelot (goes in secondary forests
and high forests)

Collared Peccary
White-tailed Deer

'This listing includes animals of secondary forests (wamil), and
edges of agricultural land and high forest, basically a patchy land-
scape.

Table 22. Animals of Open, Cultivated, and Semi-cleared Areas. 1

Cattle Egret (open areas such as
pastures, especially found
around cattle)

Black-throated Bobwhite

Ocellated Turkey (if fields and
forests alternate)

Common Opossum

Eleven-banded Armadillo (may
extend range into Belize as
clear ing proceeds )

Nine-banded Armadillo (low bush)

Cottontail Rabbit (may extend
range into Belize as clearing
proceeds)

Rats and Mice
Coyote (may extend range into

Belize as clearing proceeds)
Coati (presumably if forests

nearby)

Weasel

White-tailed Deer (needs
forests and clearings)

1 This listing includes animals that seem to thrive in opened areas,
agricultural lands, and those that may extend their range with
clearing.
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Surface

Air

> Boat

Figure 18. Field Research Route 1972-1973.

Symbols Key to Figures 19, 20, and 21

Symbols indicating reported distribution are placed on the maps,
usually a dot () only used. Symbols used and explanations are
as follows:

Present, local observation (reported, sighted, or signs)

Present in the region, specific locality not reported

Presence uncertain
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Hicatee Bokatora
(Hicati) (Bocotora)

Iguana Crocodile
'mama i ana Crocodylus sp.

C. acutus and/or
C. nioreletii

Figure 19. Distribution Maps: Reptiles.



Great Tinamou
Tinarnus maior
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Black-bellied Tree Duck
Dendrocygna autumnalis

Boucard's Tinamou
Crypturellus boucardi

Muscovy Duck
Cairina rnoschata

Figure 20. Distribution Maps: Birds.



Blue-winged Teal Curassow
Anas discors Crax rubra

Crested guan
Penelope purpurascens

Chachalaca
Ortalis vetula

Figure 20. (Continued)

Ocellated Turkey
Agriocharis ocellata

285



Common Opossum
Didelphis marsupialis

286

Howler Monkey
Alouatta palliata

Four-eyed Opossum
Philander opossum

Capuchin Monkey (?)
Cebus capucianus

Figure 21. Distribution Maps: Mammals.



Spider Monkey
Ate les aeoffroyi

Collared Anteater
Tamandua tetradactyla

Giant Anteater
Myrmecophaga tridactyla

Two-toed Anteater
Cyclopes didactylus

Figure 21. (Continued)
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Nine-banded Armadillo
Dasuus novemcinctus

Gray Squirrel (?)
Sciurus yucatanensis

Rabbit
Sylvilagus brasiliensis (?)
S. floridanus (?)

Deppei Squirrel (?)
Sciurus deppei

Figure 21. (Continued)
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Hispid (?) Pocket Gopher
Heterogeomys hispiduk (?)

Paca
Cuniculus paca

Porcupine
Coendou mexicanus

A gouti
Dasyprocta punctata

Figure 21. (Continued)
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Gray Fox Ring-tailed Cat
Procyon cinereoargenteus

Raccoon
Procyon lotor

Bassariscus sumichrasti

Coati
Nasua narica

Figure 21. (Continued)
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Kinkajou
Potos fiavus

T ayra
Tavra baaara

Weasel
Mustela freneta

Grison
Grison canaster

Figure 21. (Continued)
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Skunk
C onepatus semi strl atus and/ or
Spilogale angustifrons

jaguar
Fells onca

Otter
Lutra annectens

Ocelot
Fells pardelis

Figure 21. (Continued)
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Margay
Fells wiedii

Jaguarundi
Felis vagouaroundi

Puma
Felis concolor

Manatee
Trichechus manatus

Figure 21. (Continued)

2.93

Coastal, also in
Rivers & Lagoons



Tapir
Tapirella bairdii

Collared Peccary
Pecari tajacu

White-lipped Peccary
Tayassu pecari

White-tailed Deer
Odocoileus virginianus

Figure 21. (Continued)

Brocket Deer (Red Brocket)
Mazama americana
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though a specimen is not collected. However, "perception" factors

on the part of the native observer enter into this type of data (both

distribution and status). The factors influencing the observer are

based upon interest in the animal; size of the animal; ease of observa-

tion of the animal; positive, negative, or neutral feelings toward the

animal; and undoubtedly others. The positive and negative feelings

can exaggerate the perception of presence and abundance as well as

can large size, ease of observation, and special interest (esthetic,

economic, etc. ). The lack of a dot on the map does not necessarily

mean that the animal is not present in the area. This is due to a

number of factors. As in any other study of this sort, random sampling

is involved; and hence the following points should be noted: 1) the

investigator may not have gone to a given area; or 2) may not have

talked to individuals knowledgeable about the wildlife from a given

area; 3) presence and abundance vary within different areas of given

localities; and 4) the chance factors involved in observations. For the

most part these distributions agree with the expected distribution for

the region; however, differences do occur, perhaps due to lack of

collected specimens for the area, in many cases because a zoological

collector did not go there. Differences of distribution and possible

reasons fOr this (if significant) are pointed out in the individual

accounts ("Wildlife Accounts" section).
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Selected Information Relating to
Wildlife Management in Belize

Selected data that will be useful in the management of certain

wildlife species have been compiled in tabular form in Tables 23,

24, 25, 26, and 27. In a number of cases, data were not available

and examples were given from other areas or for related species.

These data can be useful in assessing the various environmental and

spatial requirements of the species include& as well as their repro-

ductive potential. The numerous blanks show that much field research

still needs to be accomplished.

By examination of these data, as well as other pertinent informa-

tion, one can assess the faunal requirements and management prac-

tices needed. Those species that mature slowly or produce few young

should have special protection as needed (i. e. , otters, monkeys,

etc. ). Hunting should be prohibited during reproductive periods as

well as for females when the young are still dependent on the mother.

In those species where the reproductive period is not fixed, a period

of peak births should be determined. If the situation warrants it

there should be a closed season during this time, as well as an appro-

priate period preceding it; as an example for mammals, the latter may

be determined by referring to the length of gestation period. Collect-

ing of eggs should be regulated or prohibited if necessary; for example

the taking of female iguanas with eggs is already having an adverse



Species Index for Tables 23, 24, 25, 26, and 27

Animal

Reptiles (Table 23; page 299)
American Crocodile (Crocodylus acutus)
Morelet's Crocodile (Crocodylus moreleti)
Iguana (Iguana iguana)
Turtles (Pseudemys, Kinosternon, Dermatemys)

Birds (Table 24; page 300)
Great Tinamou (Tinamous major)
Boucard's Tinamou (Crypturellus boucardi)
Black-bellied Tree Duck (Dendrocygna autumnalis)
Muscovy Duck (Carinia moschata)
Curassow (Crax rubra)
Crested Guan (Penelope purpurascens)
Chachalaca (Ortalis vetula)
Spotted Wood Quail (Odontophorus guttatus)
Black-throated Bobwhite (Colinus nigrogularis)
Ocellated Turkey (Agriocharis ocellata)

Mammals I (Table 25; page 301)
Common Opossum (Didelphis marsupialis)
Howler Monkey (Alouatta palliata)
Spider Monkey (Ateles geoffroyi)
Capuchin Monkey (Cebus capucinus)
Collared Anteater (Tamandua tetradactyla)
Giant Anteater (Myrmecophaga tridactyla)
Two-toedAnteater (Cyclopes didactylus)
Nine-banded Armadillo (Dasypus novemcinctus)
Eleven-banded Armadillo (Cabassous centralis)
Squirrels (Sciurus yucatanensis, S. deppei)
Porcupine (Coendu mexicanus)

Mammals II (Table 26; page 302)
Paca (Cuniculus paca)
Agouti (Dasyprocta punctata)
Gray Fox (Urocyon cinereoargenteus)
Ring-tailed Cat (Bassariscus sumichrasti)
Raccoon (Procyon lotor)
Coati (Nasua narica)
Kinkajou (Potos flavus)
Tayra (Tayra barbara)
Grison (Grison canaster)
Otter (Lutra annectens)
Jaguar (F<-lis onca)

Mammals III (Table 27; page 303)
Ocelot (Fells pardalis)
Margay (Fells wiedii)
Puma (Fells concolor)
Jaguarundi (Fens yagouaroundi)
Manatee (Trichechus manatus)
Tapir (Tapirella. bairdii)
Collared Peccary (Pecan tajacu)
White-lipped Peccary (Tayassu pecan)
White-tailed Deer (Odocoileus virginianus)
Brocket Deer (Mazama americana)
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Species Account
Page Number

161
161
157
155

171
173
176
176
177
180
182
183
183
186

193
195
201
203
205
204
206
207
207
211
213

214
216
218
220
221
222
225
226
263
228
230

233
236
237
239
241
242
247
251
255
259



Key to Symbols used in Tables 23, 24, 25, 26, and 27

Status Feeding Type
o = absent Major
r = rare

= scarce
nc = not common (uncommon)
fc = fairly common
me = moderately common
m = many

= common
vc = very common
a = abundant

= significant decrease reported
= to (indicates a range)

Preferred Habitat = to
g = general (found in most habitat types) = per
f = forest = female
hf = = malehigh forest
mf = medium forest ha = hectare
lb = low bush (low forest, second growth, ac = acre

etc. ) km = kilometer
msw = mangrove swamp In = meter
sw = swamp mi = mile
sv = savanna sq = square
cl = cleared area ca = circa (about, around, near)
sio = semi open (siof = semi open forest) yrs = years
r = riparian (vegetation zone along mos = months

streams, etc. ) d = days

Activity Period NF or
= not fixed; apparently any season of

n = nocturnal AY
the year

d = diurnal s = is greater than
=Substrate Adaptation is less than

= terrestrial = encloses range of data, minor character -

ar arboreal-=
istics, source, region, etc.

= when under a symbol it indicatesaq = aquatic
major significance

297

c = carnivore (consume animals)
h = herbivore (consume vegetation)
o = omnivore (consume plants and animals,

general feeder)

Specific

f = fructivore (frugivorous, consume fruit)
g = granivore (consume seeds)

= insectivore (consume insects)

*
Status is presence and abundance in areas with appropriate habitat and is an average based upon all
such areas sampled in the country.
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Symbols for Data Authority Source for Tables 23, 24, 25, 26, and 27

These symbols are enclosed with [ ] and usually follow the information cited. The complete source
listing is in the Bibliography.

AdT Alvarez del Toro 1952 Me Mendez 1970
Al Allen 1906 MC Morton and Chetum 1946
AN Allen and Neill 1952 Mo Moore 1859
As Asdell 1964 Mor Moore 1951

Ba Bakken 1961
Mr Moore 1953

Be Bent 1932 Nea Neal 1959
BG Burt and Grossenheider 1964 Nel Neill 1971
Br Brand 1963 NN Napier and Napier 1967

Ca Carpenter 1934 01 Oliver 1955
Car Carr 1952
Ch Chabreck 1966 Pa Paynter 1955

CH Conant and Hudson 1949 Po Powell 1972

Cl Clark 1951
Pp Pope 1939

Cr Crandall 1964 Pr Pritchard 1967

Da Dalquest 1953 Ra Rand 1968

Day Davis 1945
Re Reynolds 1946

DL Davis and Lukens 1958
Ru Russell 1964

DR Da lquest and Roberts 1951 Sa Sanderson 1941

EH Ellisor and Harwell 1969 San Sanderson 1949

EL Ellis and Lewis 1967 Sau Saunders 1950

En Enders 1935
Sc Schweinsburg 1971
SG Salvin and Godman 1879-1904

FGN Fitch, Goodrum, and Newman 1952 Sh Sheldon 1953

Ga Gaumer 1917 Si Simon 1969 (IUCN)
Sm Smithe 1966

Go Goodwin 1946
SmP Smithe and Paynter 1963

Ha Handley 1950 So Sow ls 1966
Har Harris 1968 SP Sutton and Pettingell 1942
Hav Haverschmidt 1947 St Stuewer 1943
HE Hamilton and Eddie 1964 Su Sullivan 1956
Hi Hill 1960 Sw Swanson 1950
HK Hall and Kelson 1959

Ta Tate 1931
Ho Hornocker 1970

Tb Taber 1945Ht Hirth 1963
Ty Taylor 1954

JM Joanen and McNease 1971
Ur Urban 1970

Ka Kaufmann 1962
Ve Verts 1963

La Lancaster 1964 VT Van Tyne 1935
LB Le Buff 1957
Le Leopold 1959

We Weyer 1973

Li Liers 1951
Wi Wilson 1959

Lo Lord 1961
W o Wood 1958

LT Loftin and Tyson 1965 YG Young and Goldman 1946

Zu Zuckerman 1953
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t1 ..

,,9-'

a,. 0/ 4-- .z.....c
c..' ,e c''''

c

. acutus: C. acutus: 3-4 13.5 yrs. [CH]
1-56 [Mr; Nell 2

mos. ? (estimated ca. 30 yrs. I Nel]
doz. [AN] from: Mr; Nel)

1. mississipiensis: (A. mississipiensis:
-70, seldom 60-120 d. ) [LB]
(ceeds 45) [LB]

[Po] ca. 4 yrs. [CH]

20-70-1-,

)-72 [Sw]
probably ca.
3 mos. [ Sw ]

4- yrs. [CH]

1-20 [ Car]
1-29 [01]

11-20 wks. [01]

-22 01] 8-12 wks. 1 011
(5 -22)) Can

P. f. mobilensis:
12.5 yrs. [CH]

. subrubrum: K. s. subrubrum:
(2-5) (Pr] > 38 yrs. Pp 3

K. sonoriense:
>21 yrs. ! CH]

L. 20

:hi apas) I Pr]

.5 mi./night I fm], d 1.25-4 mi. I Ch], > 20 mi. I lm].
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tidy 0^

May (Belize) [Ruj;
Le]; Apr. -Jul.

3-8 [Le]
8-10 [Mo]
4 (2-8) [Sm]

Belize) [La]
]; Apr. -Jul. (Chiapas)
e (Yucatan) [Pa]

up to 10 [Sm]
10 [La]
2-3 [AdT]

16 d. [La]

a]; Jun. -Jul. (Texas &
. [Le]; eggs & young in

12-16 [ Le]
12-15 [SG]

> 30 d. ? [Le]

10-14 [SG]
10 (8-14) [Le]

35 d. [Le]

AdT]; Mar . -Apr.
ck in July (Yucatan) [Pa]
tP] ; mature after 2 yrs. ? [ Le]

2-3 [Sm]
2 [Le]

AdT]; "rainy season"? 2 [Le]
Ku al maturity: 2 yrs. [Le]

F]; Mar.-Jul. (Chiapas)[AdT] 2 (2-4) [Le]
e]; at least Jan. -May 3 (2-3) [Be]
Dr. peak nesting (Yucatan) [Pa] 2-3 [Sm; VT]

22 d. [Be]

P]

6 mos. [Pa]; perhaps
; nest spring through summer,

Le]

ble May-Jun. (Tikal) [Sm]
vlay -Jun. (nests)! Le

8-15 (Le]
(Sm]

28 d. Le]
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2-3 litters, 9-, young each (Costa Rica)
[Go]; often 2 litters, 5-10 each
(Guatemala) [Ha]; 5-13, 8 common
[Re]; up to 14 ERG]; 2, 5, 7
young (Panama) [En]

3-4. 5- ? yrs. [Cr]
yrs. (wild?) [BC]

I (2) [NN] A. palliata: ca. 4 yrs [Hi]; A. seniculus:
ca. 5.5 yrs. ; A. villosa: ca. 4 yrs. ;
generally only a few mos. [Cr]

any time [Da] 1 [N11; Da]Ateles and Cebus
low rate of reproduction, perhaps
due to parasites [Hi]

A. paniscus: 20 yrs. [NM]
A. Aeoffroyi: 4.5 yrs. avg.
in zoo [MN], 18 yrs. [ Cr ]

1 (2) [Hi] > 29 yrs. , usually ca. 10 yrs. (Hi]

1 [As; Me ] almost 5 yrs. [ Cr ]

1 [Cr; Go; Me ] ca. 19.5 yrs. [Cr]

I [En; Go] < 1.5 yrs. [Cr]

early in year
(Costa Rica) [Go]
Feb. -Apr. [Le]

4-8 (Costa Rica) [Go] 6.5 yrs. [Cr]
4 (same sex) [Da; Le]

gray squirrels: 4-5 (2-6)
[Le]; 2-8 (Central America)
[Ha]

15 yrs. L. carolinensis)
[13G]

4 (Yucatan) [ Ga] almost 9 yrs. [Cr]
( . prehensilis)
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Yv

S

"dry season"
(Yucatan) [Ga]

1 [Da; Me ]
2 (Yucatan) [Ga]

almost 14 yrs. [Cr]
ca. 15-18 yrs. [ Me]

Mar. (Yucatan) [Ga]
AY (captivity)
[Sr; Zu]

1 (2) [As]
2 (Panama) [ En]
4 [Ga]

not long [Ga]; almost 11
yrs. [Cr]; > 13 yrs.
(D. mexicana) [ Cr]

Mar. -May (Chiapas) [ AdT]
Mar. or Apr. [Le]

4 [As]; 4-6
(Costa Rica) [Go
5 avg. [Ha]

over 11 yrs. [Cr

Mar. (Yucatan) [ Go] 2-4 [Go; Ha]
2 (Yucatan) [Ga]

over 14 yrs.
(B. astutus) [ Cr]

May? (S. Nuevo Leon,
Mexico) [Le]

4-5 (3-6) [Le]]
avg. 3.5 (1-6) [HK]
2-5 (2-6) [Go]
4-5 [Ha]

14 yrs. [BG]

Apr. -Jun. (Panama) [Ka]
Mar. -Sept. , variable
(Mexico) [Le]

[ HK] > 8-ca. 15? yrs. [ Cr]

May-Sept. [DL]
Sept. + Nov. [Cr]

1 usually (Mexico)
[Le]; 1-2 [Ta; Cr]
probably 2-4 (Costa
Rica) [Go]

over 19 yrs. [ Go]
> 23.5 yrs [Cr]

Feb. (Yucatan) [ Ga]
Nov. ? (Sinaloa) [Al]
spring and summer
(Chiapas) [AdT]

3-4? [HK]
3 (Panama) [En]
2 (Sinaloa) [Al]
2 (Yucatan) [ Gal

ca. 17.5-- yrs. [ Cr]

Mar. [ Ga]
Aug. , Sept.
(Veracruz) [DR]

2 [Ga.]
2-4 [Me]

over 7.5 yrs. [Cr]

May or earlier [HK]
late Feb. L. canadensis)
(Li)

2-3 (1-5) (Costa
Rica) [Go]; low
breeding potential
[Le]; L. canadensis:
3 (1-4) [HK]
2-3 [HE]

L. canadensis: ca.
19 yrs. [Cr]
14.5 yrs. [BG]
> 16 yrs. [Li]

Apr. -May (U. S.) [BG] 2-4 [HK; Go]
usually 2 [Le]
2 [Me]
3 avg. [ Ha ]

> 22 yrs. (23?) [Cr]
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1

tiz

Jan. (Yucatan) [Ga] 2 [HK]
Sept. -Jan. [HK] 1-3 [Cr]

over 9.5 yrs. [Cr]

> 13 yrs. (Cr]

any month [BG] 2 (1-6) [BG;
HK; YG]
1-4 (Costa
Rica) [Go]

19 yrs. [Cr]
at least 18 yrs. in
wild [YG]; ca. 20
yrs. "normal" life
span [Go]

2 (Yucatan) [Ga]
2 litters/yr. ?
2-3 young [BG]

over 9 yrs. [ Cr ]

1 (1-2) [As ] 19 mos. (lj. manatus),
12.5 yrs. (T.

inunguis) [Cr ]

1[Le]
1 (2 rare) [ HK]

27 yrs. Cr ]

18 early part of yr.
(Panama) [En]
May-Jan. [ Zu]
Mar. record
(San Luis Potosi)
[Da]; AY?

1-5 [BG]
2 (2-4) [Le; So]

>24.5 yrs. [Cr]

AY? (Mexico) [Le] 2 (2-3) [ Le]
1-2 [Cr]

over 13 yrs. [Cr]

Apr. -Jun.
(Yucatan) [Ga ]
AY?, more during
rainy season?
(Belize)

2 (1-4) (Guatemala) 16.5 yrs. in wild [BG]
[Ha] over 18.5 yrs. (0.v.
2 (1-4) [HK] osceola) [Cr]

1 Jun. (Yucatan) [Ga]
Dec. -Apr. usually

July (South
America) [ As]

1-2 [1-1K]

2 [Go]
over 9. 5 yrs. (Cr I
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affect upon the status of this animal. From examination of the table as

well as other sources it can be noted that in crocodilians, protection

should be given to the adult breeding stock--a minimum size limit

only may be the wrong approach as only a small percentage of the

young reach maturity anyway due to predators, etc. Flooding due to

tropical storms can result in nest losses. Killing of the large ones,

the breeding stock, can have a serious effect on the population if over-

done since crocodiles do not start breeding until several years of age.

Animals that have decreased with increased human activity

(hunting and/or land clearing) should be studied carefully with respect

to better regulations and managed properly with respect to habitat and

hunting until the population repairs itself. As more people enter an

area, more regulations will be necessary in order to protect certain

fauna.

Additions and changes will need to be made to these charts as

the Belizean faunal situation is better understood, but these tables

provide a starting point, based on information presently available.

Research data, provided by various individuals as well as information

gathered by the local wildlife conservation officers, should be recorded

in a systematic manner to provide for ready analysis and evaluation of

the wildlife situation, and thus lead to the planning and institution of

appropriate management practices.
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IV. CONCLUSIONS AND RECOMMENDATIONS

This research consisted of an investigation into human influences

on the wildlife in Belize accomplished by the collection and analysis of

data with respect to land use, habitats, and wildlife, The basic data

were collected in the field and were correlated with pertinent pub-

lished material.

Analysis of information noted by various researchers indicates

that since the Mayan period the wildlife of Belize was not influenced

greatly by man until the present century, and then only during the past

one to three decades for most species. For some species this has been

expressed as a decrease in numbers such as for the curassow, paca,

jaguar, manatee, white-lipped peccary, and the crocodiles, Others

including the cattle egret have increased or are expected to increase in

numbers as well as to extend their range, and a few animals, the white-

tailed deer being one example, that seemingly should have increased

in numbers with habitat change through land clearing have not, due to

over-hunting or possibly other factors.

In this study it has been shown that certain wildlife species have

changed in status and location, as a result of habitat modification.

Some cases have been shown more clearly than others, especially

where there has been documentation by records, aerial photographs,

and reliable observers. It has also been indicated that the direct use
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of wildlife has reduced occurrence of some species. In addition,

natural factors such as diseases and hurricanes were noted to have

affected the status of certain wildlife species.

More game species were reported to be present in parts of the

southern and western regions of the country, as expected, since these

areas are more forested and less settled. The least amount of game

was reported present in highly settled areas and locations where there

has been considerable habitat modification. Thus, the greatest pres-

sures on wildlife resources were noted in areas where intensified land

use resulted in habitat destruction, and increased hunting due to an

influx of people into the area.

Human Population Increases and
Wildlife Resources

The rapid rate of population increase during the past few decades

in Belize, noted in Chapter II, is having an increasing affect upon the

natural resources of the region. Without consideration of immigrants

the "natural" rate of human population growth alone will increasingly

place demands upon land resources and the situation will become more

severe each year. With an increasing population the need for protein

source increases. The result is that wildlife species are being over-

exploited in many parts of the country due to the increasing need for

food. Belize is fortunate in that major agricultural settlement is just
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getting underway and hence controls can still be instituted. It should

be realized that resource problems and need for conservation are a

result of an increasing human population,

Wildlife, Habitat, and Management

This study has presented considerable detail with respect to the

landscape, both natural and modified and has also considered some of

the physical and biological processes influencing wildlife and their

habitats; however, the emphasis has been on the impact of human

occupancy upon wildlife resources with respect to status and distribu-

tion, and I have paid much attention to land use history and ethno-

zoology. A study of this type is descriptive of conditions at a given

point in time, for the processes involved are dynamic and sometimes

little understood by the scientific community. It is expected, however,

that this study will partially serve the purpose of helping to fill gaps

regarding some of these factors, as well as being a presentation of the

distribution of certain animals in respect to the landscape.

Land Use and Habitat Management;
Discussion and Recommendations

With respect to distribution and status of wildlife in relationship

to the landscape, one must consider the implications of changes.

Landscapes are not stable and change with clearing. This results in
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a change in habitat type and an area once habitat for deer becomes a

home for quail and doves, If erosion occurs, greater changes in the

faunal constituency is a result. Many times wildlife management tends

to concentrate on protecting animals from predators and over-hunting

rather than providing proper habitat where they are able to live and

reproduce. This study has attempted to describe the changing pattern

of the landscape as well as the resulting influences on the wildlife.

Although natural factors such as hurricanes and floods have had an

influence, a notable factor has been the agency of man. The full

impact of land use changes on future wildlife status many times are

not realized by people and appear on the short term to be insignificant

or little understood, especially when the changes are in the topsoil and

plants. However, animals are dependent upon vegetation which in

turn depends upon soil and water, Hence this study has given con-

sideration to soils, water (mainly in the form of rainfall distribution),

and vegetation.

Even though the fertility of the soils of Belize has been much

praised, the condition of many of the farms does not reflect prosperity.

It must be remembered that just because tall trees are supported does

not mean that the soils are fertile for crops,. The point is that more

research and planning are needed in support of modern intensive

agriculture which requires expert management based upon research.

However, the destruction of the landscape by individuals unwilling to

put in the necessary intensive effort should be discouraged.
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The milpa system appears to be viable only where there are

extensive forests and a low level of native population. Belize has

passed that point, a fact realized by agricultural officials. Land

development is being forced by the punitive land utilization tax (as

noted previously), and although understandable for an agricultural

development program it is undesirable with respect to wildlife con-

servation and watershed management. It should be pointed out that the

milpa system of forest-fallow rotation is better for wildlife than clear-

ing the entire area for agriculture, especially when forest strips are

not left.

Forest patches and strips should be encouraged, because wild-

life are still a significant protein source and a recreation resource of

the future as well. This latter is of significance because it can be an

important diversion to the local resident, as well as providing econo-

mic benefits from hunters coming in from the cities for an outing in

the "bush" and to spend money in the area. Forest strips along

streams are a must for wildlife habitat, as well as being good water-

shed management practice; this results in stream water quality control

which also affects freshwater fisheries. A conservation of vegetation

will result in wildlife conservation. Portions of the natural forest

should be retained because when a forest is completely cut the equili-

brium of the area is drastically upset resulting in various problems

ranging from those of the watershed to an increase in pest species
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without natural predators (destroyed with the passing of the forest) to

control them, all a result of decreased diversity in the system due to

forest clearing. It should be emphasized that preservation of areas of

vegetation types is in effect conserving the wildlife that is intricately

associated with these areas. It should be kept in mind that the habitat

must provide basic requirements such as water, food, cover, and

adequate home range size which should be no less than the minimum

home range size for the animals involved, which is not really adequate,

and much more than the average home range area is recommended.

It is important that there be scientific and systematic land use

planning. A portion of the forests will of necessity need to be cleared

as population pressures increase; however, clearing all of the area

involved would not be desirable. Intensive scientific agriculture

interspersed with forested areas, based upon solid principles of land

use ecology, will be of the most benefit in providing high quality of

life for all, human as well as wildlife.

Wildlife Program: Recommendations

Numerous recommendations with respect to certain species and

habitat management, stated as well as implied, have been included in

this thesis, especially in Chapter III. However, management recom-

mendations of a more generally applied nature should be noted in

respect to wildlife. A portion of these are pointed out in anticipation

of future problems.
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Public Education Effort. Present efforts are commended especially

the education program to build public awareness, understanding, and

pride in the Belizean wildlife heritage. This public effort should

certainly be continued and even given additional funding. Short accounts

of various animals have been presented on Radio Belize, sponsored by

the Belize Audubon Society. The conservation officers have talked to

various school children in respect to wildlife and have put up signs in

various areas indicating wildlife regulations. An example of the

information painted on some signs in large, readable letters follows.

Guide Line to Hunting

1. Hunting License is required.
Z. Night Hunting prohibited.
3. Trapping of Birds and Animals prohibited.
4. Hunting of Game with young-animals prohibited.
5. Hunting or Capturing Wild Turkey, Jabiru-Stork, Boobies

prohibited.
6. Hunting or Capturing Alligators, Manatee, Monkies, Water

Dog prohibited.

Forest Department, Belmopan.

The use of the term guide line to hunting" is a wise wording from an

educational standpoint, as well as from the point of view that no regula-

tion should be so rigid that it cannot be changed after it is no longer

needed.

Need for Professional Training and Program Implementation. There

is a need for the training of Conservation Officers in the field of wild-

life biology. The officers have had good training in forestry but more
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than that is needed for an adequate wildlife program. Furthermore,

the present staff needs to be expanded. The Forestry Department

realizes this and hence it is recommended that the wildlife conservation

staff be increased (as planned), and that personnel be sent for training

in wildlife ecology (wildlife management or wildlife technology) as soon

as possible (as planned).

Financial support as well as equipment are needed to implement

the program. Vehicles for transportation are needed; a management

program cannot be done in an office, but must be accomplished in the

field. The wildlife management program needs to be integrated into

the Comprehensive Development Program of the country.

Need for More Adequate Enforcement. It is commendable that Belize

has a number of excellent wildlife regulations, a summation of which

was presented in Chapter III. However, there is a basic problem of

enforcement. Excellent hunting laws do no good if they are not

enforced. Mere setting up laws and not being able to enforce them

with an understaffed program (with under-trained personnel) with

virtually no financial backing will do little to protect the wildlife.

An important need is education of the public, which is being

started by the Conservation Officer in schools and also by the Belize

Audubon Society through the auspices of Radio Belize, as noted above.

This is more important than an officer seeing how many arrests and

convictions he can make; however, if individuals are not convinced that
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the laws are for good purpose and must be obeyed and will not cooper-

ate, then punitive action is necessary. It is essential that there be

enforcement. For example one resident said that if laws are made

then they should be enforced and noted that lack of enforcement

causes lack of respect for the laws. He further noted that if night

hunting with lamps (which is commonly done in Belize) is prohibited,

which he noted is a good law, then officers should be out at night

enforcing this. It is important that the enforcement officers vary their

schedules so that they patrol at night, at times, so the public can be

aware of the fact that night hunting regulations are being enforced.

However, this is difficult with an understaffed patrol force; further-

more, it is difficult in a low populated, heavily forested area,

Another difficulty is the subsistence level of many individuals

and the belief that what is in the forest is theirs; this is not entirely

flagrant on their part when considering their low economic level. The

idea should be considered that it may not be really fair to prosecute

"poor" natives for illegal hunting when land developers are destroying

large tracts of habitat and shooting animals because they are "pests. "

A good conservation education program in order to develop a "land

ethic" to include biota is important and an integrated approach to

man-land-wildlife problems, planning, and management is needed.

Need for Regulation of Market Hunting. It has been previously noted

that market hunting has been customary for many years. This
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apparently was not detrimental to some species in the past while in

respect to others such as the manatee and sea turtles it was, With

recent human population levels the demand for game meat species has

increased greatly compared to the supply in the forests. Notable

examples of decrease in this respect are the deer, paca, and pec-

caries. With consideration of this it is recommended that a phase-out

program with respect to market hunting should begin immediately. It

is understood that such hunting is a tradition and provides certain

individuals with livelihood, and it is also realized that the traditional

hunter "understands" the wildlife of the area and usually will kill only

what he can carry on his back. This does not usually create a problem.

However, in some areas several market hunters are present (hunting

to supply game to increased urban populations), and populations of

certain species are being depleted. More important, as more areas

are being opened up, vehicles can be brought in, and hence large

numbers of game species can be killed and hauled to the market. This

is already occurring in Belize and if it continues, populations of game

species will be decimated. In the light of this, immediate action needs

to be taken; if not there may be no need to develop a game management

department. If market hunting is allowed, only the single hunter with

the traditional means of shooting only what he can carry should be

allowed, and even then it must be regulated. The people of Belize

express regret that many of their wildlife species have declined in
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numbers. In their discussing of the wildlife they show great interest.

It will not be difficult to get public support if the situation is explained

properly. It also should be kept in mind that as more domestic live-

stock are raised less dependency will need to be on wild meat sources.

Need for More Complete Utilization of Wildlife Harvest. The depart-

ment's efforts in regulation of the "traffic" in "alligator" and "cat"

hides is commendable. However, local use should not be discouraged

if for some reason the animal is killed. It is suggested that by-

products of wildlife resources other than food be considered. The

skins of numerous species of animals, many of which could provide

industry and useful,service on the local level, are wasted-each,day by

hunters in Belize. Included in these are those of the paca and pec-

caries. The skins of these animals are used in other areas and could

be useful for fine products in Belize. As long as these animals are

legally hunted and a "traffic" does not develop there should be no

problem.

Wildlife as Pets. Wild animals are kept as pets throughout Belize, an

apparently harmless activity when considered as individual cases and

can remain thus unless an outside demand for the animal occurs. At

the present there seems to be some effort to stop individuals from

keeping wild animal pets. Many times regulations are made with good

purpose in respect to export of goods and the prevention of "traffic"

in wildlife articles. This is commendable but at times leads to
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misplaced efforts in management; efforts that may better be used

elsewhere. In this respect there seems to be no reason to stop the

keeping of wild animals as pets and the using of wildlife products as

long as it is done properly. By keeping these pets people show that

they have a love for the wildlife; also possible examples of species

that can be domesticated can be demonstrated from this. However, it

is deplorable if the mother is shot in order to obtain the young, or

they are not properly cared for. What must be guarded against is a

"traffic" involved in live animals. As long as an animal or some

resulting product means money, the animal is endangered. There is

nothing wrong with wildlife resource use on the local level or even

export if no damage is being done to the population or the natural

system of which it is a part.

Need for Public Education with Respect to Introduction of Exotic

Species. Some local people have wondered if exotic game species (such as

"bobwhites" from the United States) would be better than local species

or give variety. The implications of introduction of game animals

such as quail from foreign areas should be carefully considered.

Introduction projects can be difficult and expensive. New parasites

and diseases Might be introduced which could be disastrous for native

species. The introduced species may become a pest without its

natural biological controls. Consequently introductions should be

avoided. The best method is to improve the native species through
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proper management (such as hunting controls, and habitat manage-

ment). The game animals of Belize are superb in both type and variety

and there is no need to introduce more, but rather there is need to

manage what already exists.

Need to Avoid Unnecessary and Costly Programs. The wildlife

management officials of Belize should consider each new program with

respect to cost and implications. For example, sometimes individuals

wish to increase the numbers of selected wildlife species as well as

protect domestic livestock. Unfortunately, suggestions are commonly

not oriented to better habitat management with respect to the wildlife

or better management programs with respect to livestock. Instead,

something like predator control is instituted.

A program in predator control merely to protect vested inter-

ests, whether it be livestock or some "special" wildlife species, should

be avoided. In both cases it is short-sighted, ecologically unsound,

and uneconomical. Predator control usually involves a waste of

money with few or no positive benefits since both predator and prey

at times produce an excess of young and are eventually controlled by

natural balances which keep numbers at an appropriate size for a

given ecological system. Furthermore, predators are necessary to

help keep the population healthy, both physically and genetically (in

reference to diseases and natural selection of stronger individuals,

etc. ). Again it must be emphasized that habitat management is the
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important factor. Ecologically sound land use is ultimately more

economical for both agriculture and wildlife, than land use for short-

term economic gain and production for the present without regard for

the future.

Need for Administrative Integration. The wildlife management pro-

gram needs the support of the various government and private agencies

in order for it to be successful, Some problem areas have been con-

sidered in respect to wildlife regulations and management, but the

important factor that cannot be overemphasized is that habitat manage-

ment is of ultimate importance; the best of regulations will not save a

diminishing species if its habitat is being degraded or destroyed, a

problem that needs cooperation from various sectors of the society.

For the most part Belize has excellent wildlife regulations and public

education, as pointed out, is being supported on a limited basis.

But a good wildlife program needs an integrated system of administra-

tion dealing with many aspects including those that are ecological,

economic and political. The program needs to be accepted as

important and achieve its place within a Comprehensive Development

and Management Plan for Belize. A possible "administrative model"

with expected interactions is suggested in Figure 22,

Although the Forestry Department is primarily responsible for

wildlife, it must be realized that all government departments as well

as private concerns and individuals need to be or are involved in some



Land Use, Management, I
I and Development Controls; I
I Wildlife Reserves

Research:
Local Wildlife
Research Unit,
as well as
Academic
Affiliates

GOVERNMENT: Legislature; Ministry of Trade and Industry

Forestry Department:
Chief Forest Officer/
Chief Game Warden;
Assistant Officers

Habitat
Management

I Habitat
'Quality /

I

Wildlife
Population
Management

Wildlife Resources:
Economic and
Esthetic

Conservation

Officer

Game
Warden

'Protection I
las Needed ;

Wildlife
Regulations
and Enforcement

1
jEthical Conscience:

Proper Hunting

1 Ethical Conscience: 1
I Proper Land Use

Training Specialists:
University; Technical
Institute

_1Officer Education
and Seminars

Public Awareness:
Concern for

I Wildlife and
I Habitats

1 Control: Self 1

I Restraint, Legal
I
1
Citation

Public
Education

Figure 22. A Diagrammatic Model of a Possible Interactions System in
Wildlife Management for Belize.

Action
c

Unit
I Response or
1 Interim Action I_ - r Action

Unit



320

manner. The Agriculture Department is certainly involved in the

land use/land management/land development controls that relate to

habitat management. Public education with respect to wildlife and

their role in the ecosystems, as well as their esthetic, economic, and

ecological values all need increasingly to be stressed in the develop-

ment of public awareness,

Research Needs

The thesis has assembled relevant information about certain

animals, as well as human influences on them or their habitats as the

groundwork for program planning. Based upon the information gener-

ated in this study a number of wildlife problems needing further

research can be identified.

1) One area where there is a great lack of knowledge is basic

information in' respect to the life histories of most of the wildlife

for this area. A portion of the information given in the thesis

accounts is uncertain and/or based upon studies in other areas,

not necessarily the tropical zone. Much of the information for

the tropical zone is limited in scope and quantity. Some animals

that have been studied by researchers in a detailed manner are

the howler monkey, coati, and iguana; however, in each case

more studies need to be made, Some animals about which little

or practically nothing is known as to home range, reproduction,
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and other factors are tayra, tapir, otter, margay, and in fact

most of the wildlife.

2) Studies in respect to factors of habitat quality in man-created

environments need to be made.. How does a cacao grove or a

milpa for example compare to the "natural" forest in respect to

detailed environmental measurements, as well as other assess-

ments of habitat quality? Such research could be significant in

assessing whether or not these areas are adequate habitat for

the wildlife under consideration.

3) Data need to be collected on the range and movements of the

various game animals in Belize. The home ranges need to be

established for these animals with respect to differing habitats.

Information with respect to wildlife harvest and population status

needs to be recorded. It is difficult to collect information of

this sort in this type of area; however, both the harvest data and

status figures can be assembled with the aid and cooperation of

local hunters. An effort to inform them of the need to system-

atically aid the department in this endeavor, with the assurance

that it will be to their ultimate benefit and will not penalize

them, will be necessary. With respect to this point, a sizable

portion of the information in respect to the habits of the animals

related by the hunters is accurate, as can be noted from correla-

tion with information published by trained naturalists; however,
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a trained biologist is needed in order to be able to sort out "fact

from myth. " Not all stories told by hunters should be discounted

or accepted until proven by actual facts; a number of interesting

and useful research leads may be obtainable from experienced

hunters. Prior training and experience is useful in the identifica-

tion of those factors of significance, followed by additional

research efforts conducted in the field.

Summation

In summary, this thesis has noted numerous relationships

between man, land, and wildlife. A. consideration of land use history

as it relates to wildlife was made in order to create a proper base and

perspective for understanding the present-day situation. Studies were

made of the present-day land use patterns and trends in order to

evaluate the situation with respect to needs in habitat management.

Human use of wildlife as well as the requirements of many species

were noted in order to give a base upon which to fully evaluate the

wildlife situation as it exists in Belize.

At the present, Belize is fortunate in that large scale agricul-

tural development is only beginning and hence it is not too late to

implement a sound wildlife management program. However, the need

is immediate in view of the fact that large areas of land will pre-

sumably be developed in the near future, and this coupled with the
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projected population increase, will result in considerable habitat

modification and influences on wildlife resources. As the Ancient

Mayans presumably influenced the wildlife of this region by their

extensive land use practices, so will Belize in the near future. It is

suggested that the wildlife survived during the Mayan period of large

population because they had forest refuges in which to retreat. If

forest strips along streams and the present and planned "reserves"

forest in Belize remain as areas of protected habitat, and land

management in which forest patches and. strips alternating with clear-

ings is practiced, the wildlife will have interconnected "islands" of

appropriate habitat, which if coupled with adequate wildlife manage-

ment procedures should insure the survival of the faunal heritage of

Belize.
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PLATE 1

1. Mixed pine savanna ("pine ridge") between Roaring River and
Ghost Camp (Cayo District). Within this site are mainly pine
(Pinus caribea), with some palmetto (Acoelorraphe wrightii)
and oak (Quercus spp. ). February 1973.

2. Citrus grove in the foreground with "high forest" in the back-
ground, Roaring River (Cayo District). Many tall forest
habitats are being converted into agricultural land. September
1972,

3. Savanna ("pine ridge") along the Western Highway (Belize
District). March 1973.

4. A once-forested area that is now productive agricultural land
with numerous pastures and corn fields, Spanish Lookout
(Cayo District). September 1972.

5. A wet-savanna and swampy area in the lowlands along the
Western Highway, about 8 miles from Belize City (Belize
District). February 1973.

6. An area with clearings for pasture as well as milpas and
wamil (second growth); taken from a point on the Xunantunich.
Archaeological Site near Soccoths (Cayo District). September
1972.

7. An irrigated rice field near Big Falls (Belize District). A
decade ago much of this area was relatively high forest, as
seen in the background. Around 4,000 acres have been
cleared with a projection of about 40,000 acres to be put into
rice production during the next decade in this locality.
March 1973.

8. A "typical bush dwelling" at Ghost Camp (Cayo District) with
an ancient Mayan house-mound in the foreground. The area
has been cleared from forest for pasture with citrus and coco-
nuts planted nearby. The tall ceiba tree (Ceiba pentandra) in
the background was presumably an emergent in the former
forest. August 1972.
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PLATE

1. Altun Ha, a partially restored ancient Mayan center (Belize
District). The predominance of cohune palms (Orbignya cohune)
is presumably due to human influences. March 1973.

2. Mouth of Haulover Creek, a distributary of the Belize River in
Belize City. The mahogany logs have been towed up New River
to the Caribbean Sea and thence down to Belize City to be
processed. A corner of the Market is shown (on the right of
the picture) where produce is sold, including game meat.
March 1973.

3. Pecari (Pecari tajacu) crossing a road near Hill Bank (Orange
Walk District); an important source of game meat. February
1973.

4. A collared anteater (Tamandua tetradactyla) crossing from a
small tree to a larger one; near Chilar Camp (Orange Walk
District). Like many species that are primarily arboreal, it
is seen only occasionally. January 1973.

5. Iguanas (Iguana iguana.) are regularly hunted during a portion of
the "dry" season as a food source; this is done primarily for
the females before they lay their eggs, which are removed and
eaten as a "delicacy. " These were caught along Roaring Creek
near Ghost Camp (Cayo District). March 1973.

6. A hunter standing at the edge of his milpa with an armadillo
(Dasypus novemcinctus), near Orange Walk Town (Orange Walk
District). January 1973.

7. A tapir track (Tapirella bairdii) near Ghost Camp (Cayo District).
The tracks are often seen in a number of areas, but the tapir
itself many times is not observed since it is primarily nocturnal.
The print is approximately 5 to 6 inches wide. January 1973,
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