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1 Introduction 
1.1 Objectives for the Rapid Ecological 

Assessment 
Spanish Creek Wildlife Sanctuary (SCWS) was declared 
on July 8th, 2002 and covers an area of 5,985 acres of 
lowland forest. The area is located on the boundary 
between the Belize and Orange Walk Districts (fig. 1). 

The area forms a link between the Rio Bravo 
Conservation and Management Area, the Community 
Baboon Sanctuary and the Crooked Tree Wildlife 
Sanctuary (fig. 2). As such it contributes to the continuity 
of the Northern Biological Corridor (Meerman et al. 
2000).  

Rancho Dolores Environment and Development Group 
(RDEDG) presently has a co-management agreement for 
the sanctuary with the Forest Department. The SCWS did 
not have much documentation on its biodiversity and the 

RDEDG has successfully approached the Protected Areas Conservation Trust (PACT) 
and the Mesoamerican Biological Corridor Project (MBC) for funding to carry out this 
Rapid Ecological Assessment (REA). 
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Figure 1. Location of 
SCWS  in Belize 
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The main objectives of the survey were: 

• To produce biophysical information necessary for development of a management 
plan. 

• To produce reports, maps, lists, classifications, descriptions, and threats 
identification for management, educational, inventory and funding purposes. 

• Generate baseline data for monitoring activities in the Sanctuary. 
• Contribute to the National Biodiversity Data Inventory. 
• Characterize natural communities, provide descriptions listing key species and 

assess their importance for conservation.  
• Associate animal communities with the vegetation/ecosystem types they inhabit. 
 

These objectives attach great importance to collecting data that will be useful in future 
management. There is also a strong map component to the project. Maps had to be 
produced incorporating the following themes:  
 

• Topography (including, trails, streams, basic elevations etc.) 
• Geology 
• Vegetation/ecosystems 
• Major threats  
• Possible zonation 
 

 
1.2 Methodology 
The biodiversity component of the REA focused on a few groups of organisms. These 
were: flora, birds, reptiles, amphibians and mammals. Most of the fieldwork within the 
project addressed these groups although each group had different approaches and 
requirements. A five person multidisciplinary team was organized to deal with these 
various aspects. 

An initiation study was carried out (Funded by MBC through the Conservation Division) 
and an initiation report was produced in December 2002. (Meerman & Holland, 2002). 
The data in this initiation report are incorporated in the current report. A mid-term report 
was delivered on September 6, 2003. 

To facilitate sampling over the various seasons, fieldwork was spread out over a long 
period. Fieldtrips were organized December 5, 2002 / April 28 – May 2, 2003 / August 
11 – 13 2003 / September 16, 2003 (over-flight to assess fire damage) / January 13-16, 
2004 / March 1, 2004. During the field visits we either spent the night in Rancho Dolores 
or camped out in the forest. During each field trip assistance was received from the 
RDEDG management and wardens. 

This fieldwork constitutes only a small part of the actual REA. As a rule, each field day 
was followed by several days of identification and data management. In brief, the 
approach to each biodiversity grouping was as follows: 
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1.2.1 Flora/Ecosystems 
Based on satellite imagery, an attempt was made to assess the various vegetation types / 
ecosystems present within the park boundaries. Once established, the main ecosystems 
were visited and species assessments made. In the most important ecosystem, 
standardized transects were established in order to assess species composition and 
vegetation structure. To facilitate the identification of the maximum number of species, 
multiple visits were made (wet season / dry season). An attempt was made to identify 
species in the field. In the case of unidentified species or uncertain species identifications, 
the specimen was photographed for identification in the office. Identification from 
(digital) photographs is practical since there is no need for the elaborate process of 
preparing herbarium specimens. 

For more details on the methodology see the section on Ecosystems/Flora. 

1.2.2 Birds 
Birds were assessed during all aspects of the fieldwork. Identification was by both visual 
and vocal characteristics. Using a point-count methodology, the bird inventory was 
linked to the vegetation / ecosystem types identified during the floristic survey.  

See the section on birds for more details on the methodology. 

1.2.3 Amphibians and Reptiles 
Amphibians proved difficult to assess within the given timeframe. Typically, amphibians 
(and more specifically frogs and toads) are monitored at the breeding sites during times 
of mating activity that usually takes place in the months of June through September. 
Outside these months, comprehensive amphibian monitoring is not possible and 
dependent on opportunistic observations as is the case for reptiles.  

While field work was spread out over the various seasons, no good amphibian nights 
were noted indicating how easy it is to miss the appropriate moment.  

1.2.4 Mammals 
Mammals were assessed on an opportunistic basis by all of the teams. Interviews were 
held with known bushmen / hunters in the area to assess the presence of game species. 
The most effective method of assessing species presence proved to be the recording of 
mammal tracks. 

 
1.3 Team 
The REA team was composed as follows: 
 
Jan Meerman, Seven Miles, Cayo District.  
Principal consultant. Biodiversity specialist. The principal consultant has extensive 
experience in REA studies and protected area management and is author of various 
biodiversity papers. For example, the consultant is the principal author of the recent 
ecosystem map of Belize and co-author of the Central-American Ecosystems map. On 
other fields consultant is the Belize contact person for MAYAMON anuran monitoring 
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project. The office of the principal consultant has in-house GIS capacity. Specific fields 
of expertise: Flora, Reptiles, Amphibians and Butterflies. 

Peter Herrera, Belize City, Belize. 
Originally from Rancho Dolores, Belize district, Mr. Herrera is a successful tour guide 
but also received professional ornithological training from the Wisconsin based “Birds 
without Borders”. Participated in the Mayflower, Sarstoon-Temash and Aguas Turbias 
Rapid Ecological Assessments. 

Augustin Howe, San Antonio, Cayo District 
Tree identification specialist. Extensive taxonomic knowledge. Trainee of the Forest 
Planning and Management Project. Collected herbarium material for various institutions 
such as the Missouri Botanical Gardens and Mary Selby Botanical Gardens. Participated 
in the Mayflower, Sarstoon-Temash and Aguas Turbias Rapid Ecological Assessments. 

Brian Holland, Punta Gorda, Toledo District.  
Geologist. Director of Belize Minerals Ltd. Has a comprehensive field knowledge of the 
Geology of Belize and participated in the Mayflower, Sarstoon-Temash Rapid Ecological 
Assessments. 

Erneldo Bustamante, St. Mathews Village, Cayo District 
Mr. Bustamante was not officially part of the team but provided valuable assistance 
during some of the fieldwork. He received professional ornithological training from the 
Wisconsin based “Birds without Borders”. Participated in the Aguas Turbias Rapid 
Ecological Assessment. 

Apart from relying on the team experts, this project utilized local expertise and 
knowledge. Particularly important were the contacts with:  Earl Perez, Alvin Sutherland, 
Cyril Smith, Mrs. Rita Smith, Raymond Reneau, Walter Belisle, Nicole McDougal, 
Linda Appelgate, and Michele Seeley.  
 
1.4 Acknowledgements 
The main part of the REA study was funded through PACT but the MBC (through the 
Conservation Division of the Forest Department) supported an initiation study which 
resulted in an initiation report in December 2002. (Meerman & Holland, 2002). The data 
in this initiation report are incorporated, in an updated format, into the current report.  

Research permits were provided by the Conservation Division of the Forest Department 
and by the Belize Fisheries Department. 

Throughout the REA we received assistance from Earl Perez, Alvin Sutherland, Cyril 
Smith, Mrs. Rita Smith, Mrs. Puc, Mrs. Alma, Raymond Reneau, Walter Belisle, Nicole 
McDougal, Linda Appelgate, and Michele Seeley.  
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2 Geology 
2.1 Introduction 
Principal fieldwork was carried out in December 2002 but additional data were collected 
during all subsequent REA fieldwork. This report builds upon the 2002 Initiation report 
(Meerman & Holland, 2002) but has been rewritten based on additional information.  

There are no published geological studies that deal specifically with the Spanish Creek 
Wildlife Sanctuary (SCWS), apart from the overview geological map of Belize (Cornec, 
1985, 1986, 2002, represented in figure 3 below). The study by King et al (1992) 
provides an important source of information on the soils, the underlying geological 
formations of this area and the general evolution of landforms in Northern Belize. Further 
geological information can be gleaned from various unpublished sources, e.g. oil well 
reports (Rancho Dolores -1, Anchutz well report) and associated surveys [to be found in 
the library of the geology & Petroleum Department, Belmopan]. The entire area of 
SCWS is included in an oil prospecting license for Belize Natural Resources Ltd. 
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Figure 3. Geology of the Spanish Creek Wildlife Sanctuary 
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2.2 Geological setting 
The SCWS is located in the southern part of the northern coastal plain of Belize. In 
geologic terms this coastal plain is underlain by several thousand meters of limestones 
deposited in a shallow marine basin known as the Yucatan Carbonate Platform. This vast 
limestone basin extends from the northern edge of the Maya Mountains northwards into 
Mexico and essentially comprises the bedrock of the entire Yucatan peninsula and into 
the Petén of Guatemala. As a depositional basin the Yucatan Platform existed from the 
early Cretaceous into the latest Tertiary, almost 100 million years. The limestone bedrock 
found in the SCWS is believed to have been deposited 24-5 million years ago during the 
Miocene. 

 

2.3 Geology along Spanish Creek 
The best exposures of the subsoil geology of the SCWS can be seen along Spanish Creek 
which flows northwards through the area. Around Rancho Dolores the banks of the creek 
show little other than typical overbank deposits of clay and silt deposited during flood 
stages of the creek (recent Pleistocene).  

 
Figure 4. Limestone outcroppings just south of Spanish Rock 
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However, 6.5 kilometers upstream (south) of Rancho Dolores Miocene limestone 
bedrock is exposed beneath a 5 m (approximately 15 feet) thick clay sequence. The upper 
2 meters or so of the clay are brown, grading downwards into plastic, grey clay. This clay 
uncomfortably overlies a tan, dense, re-crystallized and well bedded limestone. The 
uppermost layers of the limestone appear to be less distinctly bedded and friable1. 
Beneath this layer, the limestone is very hard and can only be broken with a hammer. The 
texture of a freshly broken surface of this limestone, when seen through a hand lens, is 
best described as sucrosic2. This is typical of limestones affected by the solution and re-
deposition of calcium carbonate as small crystals into minute pore spaces in the limestone 
rock. This process of solution and re-deposition is called karstification. The limestone 
quarry just west of Rancho Dolores (on Paleocene – Eocene deposits) shows an excellent 
example of highly re-crystallized and karstified limestone. Fine, large crystals of calcite 
(mineral collector quality) are abundant in this quarry. Reddish brown paleo3-soils fill 
small caves and other solution fissures in the limestone.  

At Spanish Rocks, 7 kilometers 
south of Rancho Dolores on 
Spanish Creek, the limestone 
bedrock forms prominent outcrops 
on the banks and in the creek (fig. 
5). On the west bank of Spanish 
Creek the layers or beds of 
limestones can been seen to be 
tilted into the river. This tilting is 
caused by a NE-SW trending fault 
that has created the northeast 
course of the river.  Also here, just 
south of Spanish Rocks the Spanish 
Creek splits into two main 
tributaries, and faulted and weakly 
folded, bedded limestones are well 
exposed near the confluence. 

Figure 5. "Spanish Rock" 

Towards the south of the SCWS, nearing Laboring Creek, the soils become more shallow 
and limestone outcroppings become visible in the landscape. This may be due to sheet 
erosion during rainy season which has scoured off much of the top soil (see under chapter 
3: Hydrology). 

Tectonics4 have played an important role in forming the landscape of the SCWS. As 
pointed out by King et al (1992) “Spanish Creek provides the most spectacular drainage 
reversal. Firstly, instead of continuing into Western Lagoon, it breaches the interfluve5 to 
drain towards Northern Lagoon (Crooked Tree Lagoon System), and then reverses 
direction completely to drain south through Black Creek to join the Belize River. 

                                                 
1 Crumbly 
2 Appears like cemented grains of sugar 
3 Fossilized 
4 Faulting 
5 The region of higher land between two rivers that are in the same drainage system. 
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The faulting is also demonstrated by a 
number of small springs situated just west 
of the Spanish Creek. These springs are 
exactly in line with the geological fault 
line (fig 3). One of these springs (no more 
than a seepages really), is situated in the 
front yard of Mr. Alvin Sutherland plot. 
Interestingly, Mr. Sutherland claims that 
this spring hadn’t been always flowing. It 
suddenly opened in February 4, 1976 
immediately after a strong earthquake 
(Magnitude 7.5) in Guatemala (fig. 5) in 
which 23,000 people were killed in that 
country. Mr. Sutherland remembers the 
day exactly since his wife was giving birth 
that day. 

Figure 6. Epicenter of February 4, 1976 
Earthquake 

 

_________________________________________________________________________________________________ 
Meerman et al, 2004. Spanish Creek Wildlife Sanctuary REA.  Page 8 



 

3 Hydrology 
The main source of Spanish Creek is formed by a number of small springs (fig. 7) 
situated in the Southern Half of the SCWS and in the Rio Bravo Conservation and 
Management Area. 

In addition, the Spanish Creek is augmented 
by springs that occur along a NE-SW trending 
fault line (See Chapter 2 on Geology). The 
actual source of the water flowing out of these 
creeks is unclear but given the outcrops of 
heavily karstified limestone in upstream 
Spanish Creek it is likely that the source is 
from an underground cave system. This water 
may or may not originate in the actual 
Spanish Creek Watershed. 

The Spanish Creek/Rancho Dolores area is 
clearly part of the Belize River watershed. 
Within this watershed, the Spanish Creek has 
it’s own “sub”-watershed. Given the limited 
contour information available, it is very 
difficult to precisely delineate the actual 
Spanish Creek watershed but an 
approximation is given in figure 8.  

In addition to the spring water, a source of 
water for the Spanish Creek is certainly water 
originating from the Spanish Creek watershed 
itself. During heavy rainfall, this contribution 

will also be from sheetflow6 draining into the creek system. The contributions of the 
actual watershed, combined with the cave/spring input are modest as is shown by the fact 
that even in the rainy season, the water in the Spanish Creek is very much near stagnant. 
This apparently minimal input can not explain the, sometimes massive, floods that are 
experienced on nearly annual basis. According to many residents of Rancho Dolores, 
these floods can be explained by the fact that there supposedly exists a direct link 
between Laboring Creek and the Spanish Creek. Such a direct link does not exist but yet 
there appears to be some truth in this assumption.  

Figure 7. Springs feeding the eastern 
branch of the Spanish Creek. 

Along the upper reaches of the Eastern Branch of the Spanish Creek, we found signs of 
massive sheetflow. These signs existed of leaves, branches and other organic debris 
deposited on one side of trees and shrubs. Interestingly, these signs were found on the 
high banks overlooking the stream, approximately 20 ft above the actual creek bed! The 
general direction of this sheetflow was South to North.  

 

                                                 
6 Water flowing on top of the soil surface. 
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Figure 8. Belize River and Spanish Creek Watersheds 

 
A plausible explanation for this sheetflow would be overflow from Laboring Creek 
during times the Belize River (and thus the Laboring Creek) are flooded. At such 
moments, The Belize River/Laboring Creek would indeed have a link with the Spanish 
Creek, not by means of an actual tributary/stream but through a shallow sheet of water 
overflowing the Laboring Creek into the Spanish Creek drainage. 

Even during the rainy season the Spanish Creek can have any appearance of a stagnant 
creek, with barely if any flow. The explanation for this is that the water level in the 
Spanish Creek is not normally the result of actual water input but more by the ability of 
the water to flow out of the system. The Spanish Creek drains in the Crooked Tree 
Lagoon system and from there on drains through the Southern and Northern Lagoon to 
the Black Creek and then into the Belize River. In essence, high water levels in the 
Spanish Creek reflect backed up waters from the Crooked Tree Lagoons.  

Conclusion is that, although the creek system is an important feature of the SCWS, it is 
largely influenced by processes well outside the project area. 
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4 Vegetation/Ecosystems 
4.1 Terrestrial Ecosystems 
Vegetation is relatively easy to monitor. Although the state of the vegetation cover is 
never stable, they are usually so slow to occur that it does not really matter whether a 
survey is carried out on a particular time of day or during particular weather conditions.  
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Figure 9. Landsat TM5 Satellite image. Path 19, Row 48. Date: 2001/03/07.  

Spectral Bands 453 (RGB). Overlay of Protected Area Boundaries. 
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In some cases it may differ during different times of the year, some vegetation types, 
such as herbaceous types may change considerably over the year. For forest vegetation 
types, this is a less pressing issue, except in the case of forest fires (as was the case in the 
SCWS) and apart from the fact that flowering is usually not spread evenly over the year 
and many plant species are easiest identified when flowering. 

Vegetation cover is easiest assessed by interpreting satellite images. A great problem is 
that most satellite images of Belize are troubled by heavy cloud cover. The Landsat 
satellite makes a pass over Belize approximately twice per month and it is rarely so that a 
particular site under study is cloud free at that one particular moment.  

Since the project area is relatively small, it was possible to find a fairly recent (2001) 
coverage in which the project area was clear. This Landsat image needed to be “geo-
referenced” in order to fit the projection used in Belize (namely UTM 16, NAD 27). The 
image was geo-referenced by Chris Hecker, International Institute for Geo-information 
Science and Earth Observation (ITC), The Netherlands. The result is presented in figure 9 
(with an overlay of the protected areas boundaries): 

The methodology used for the vegetation transects has been adapted from the 
methodology used by the Forest Planning and Management Project in Belize (Shawe, 
1997). This methodology involved the opening of a 200 meter long (and in this study, 
straight) line through the vegetation under study. Care was taken not to remove any of the 
trees along the transects. The cut line only served to facilitate access. The actual transect 
consists of a 4 m wide band along the cut line (2 m to the left, 2 m to the right). For 
practical purposes, the 200 m long transect was divided into 20 separate, 10 m long 
segments. Within this transect, all trees with a diameter at breast height (dbh or 
approximately 1.30 m height) of more than 10 cm were counted, dbh measured and 
where possible identified. Only those stems were counted that had their base within the 
transect (important in the case of leaning trees). 

An attempt was made to have two transects in each of the main habitats (lowland, slope, 
ridge). With the data thus obtained, several biodiversity indices were calculated using 
BioDiversity-Pro® software (version 2) written by Natural History Museum and the 
Scottish Association for Marine Science (1997). For each transect: these indices included 
(definitions from Ludwig and Reynolds, 1988) 

a) The number of species (N0),  
b) the Shannon's diversity index (H') in which a higher figure indicates a higher 

diversity,  
c) The level of evenness (E1 or J’), which looks at the number of individuals per 

species and in which a high evenness (nearing1) indicates a high diversity and un-
even communities receive a figure nearing 0. and finally  

d) The rarefraction at sample size of 20 - 30 trees which is the number of species had 
the sample size been 30. All these biodiversity data are useful when comparing 
different sites. In conjunction with these biodiversity indices, the dominant tree 
species (> 10% of total) were noted. 

Also per transect a number of structural data can be abstracted such as  

a) The average stem dbh,  
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b) The number of multi-stemmed trees,  
c) The number of dead trees and  
d) The space per living tree in m2. These data also give some indication on the 

dynamics of the transect (large dbh and no dead trees: static; many multi-stemmed 
and dead trees: dynamic).  

 

0 1 2 3 Miles

N

EW

S

SCWS Boundary
Vegetation Transect
Walkover Transect

Crocodile Transect 15/01/04
Crocodile Transect 29/04/03

 
Figure 10. Transects and surveys carried out during the SCWS-REA.Overlay on Landsat 

TM5 Satellite image. Path 19, Row 48. Date: 2001/03/07. Spectral Bands 453 (RGB). 
Also indicated Protected Area Boundaries 
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4.2 Results 
A total of 219 plant species were identified at least up to genus name (appendix 2). This 
number includes the species identified on the transects (appendix 1) but also includes 
some species that were noted elsewhere in the park. Clearly, this number is not 
exhaustive, many more plants (especially herbs) remain to be recorded. But at least, some 
of the more dominant tree species can be expected to have been identified. The list of 

One of the

species can be found in the appendix. 

 more interesting finds 

e 

ylla

was the tree Christiana africana 
of the Tiliaceae family. This tree 
has a very unusual distribution. It 
is found commonly in Africa 
(hence the name) but also in 
Brazil and a few isolated 
locations in Central America. The 
tree had been reported from 
Belize on previous occasions 
(Orange Walk District) but it is 
considered rare. Some authors 
(Balick et al, 2000), consider it 
an introduced species. The 
location where it was found in 
the SCWS (proposed medicinal 

trail) can not easily be explained 
as resulting from cultivation. 
Whatever it’s origin, the species 
appears to be established in 
Belize, even if it remains rare.   

Another special species is th
vine Corynostylis arborea from 
the Violaceae (Violet) family. 
This vine is rarely reported but is 
very common in the tangled 
vegetation along the shores of the 
Spanish Creek. The flowers have 
a very unusual shape. The fruits 
are rounded and about 2” in 
diameter and is sometimes 
referred to as “Monkey Apple”. 

One species: Swietenia macroph

Figure 12. Mr. Augustin Howe with Christiana 
africana sample 

, Large-Leaved Mahogany, is listed as Vulnerable in 

Figure 11. Flowers of the "Monkey Apple" 
Corynostylis arborea. 

the 2001 IUCN Red List. This species has been subject to heavy logging pressure, and 
adult specimens are now uncommon in the SCWS. 
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Figure 13. Ecosystems of Spanish Creek Wildlife Sanctuary 
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Vegetation was assessed along 3 walkover transects (appendix 2) and 4 vegetation 
transects (appendix 1 & 2) following the methodology outlined earlier in this chapter (see 
map in figure 10). The walkover transects served mainly as a methodology to quickly 
assess larger areas, while the actual vegetation transects gave detail of selected portions 
of the project area. 

Based on the walkover transects, five main ecosystems were recognized in the Spanish 
Creek Wildlife Sanctuary. These ecosystems are characterized as follows: 

 

Table 1. Ecosystem descriptions (based on Meerman & Sabido, 2001): 

 

Deciduous broadleaf lowland riparian shrubland of the plains. UNESCO 
Code IIIB1b(f)P 

Geology and soil: Found on alluvial deposits. Outcrops of calcareous rock occur, but generally 
the alluvial deposits are deep and there is no bedrock visible. The soils are mostly well drained. 

Fire exposure: Frequently exposed to human induced fires. 

Description: Found along riversides where disturbance may be natural, such as the 
displacement by a river after flooding, or it may be anthropogenic as when land is cleared and left 
fallow. 

Frequent plant species: Tall graminoids (reeds, rushes, and sedges) mix with shrubs, and many 
types of ruderal communities. 

Local SCWS conditions: Strongly dominated by Spiny Bamboo Guadua longifolia. Much of this 
ecosystem, where along the Spanish Creek, burned during the 2003 fire event. 

 

Tropical evergreen seasonal broadleaf lowland forest over calcareous 
soils: Central-eastern Variant. UNESCO Code: IA2a(1)(b)CE 

Geology and soil: Over calcareous rock. Mostly well drained. 

Fire exposure: Limited to areas with slash and burn cultivation. 

Description: Level, fairly well drained forest 15-20 m tall on limestone soils, locally deciduous. 

Frequent plant species: include Acacia spp., Bursera simaruba, Coccoloba spp., Crysophila 
stauracantha, Cupania sp., Guettarda combsii, Lonchocarpus castilloi, Manilkara zapota, 
Pouteria sp., Sabal mauritiiformis, Simarouba glauca, Swietenia macrophylla and Vitex gaumeri. 

Local SCWS conditions: The most important and widespread ecosystem. Locally strongly 
dominated by Cohune Attalea cohune. 
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Tropical evergreen seasonal broadleaf lowland swamp forest: High 
variant. UNESCO Code: IA2g(1)(a)T 

Geology and soil: Over calcareous rock. Ill drained 

Fire exposure: Limited to areas with slash and burn cultivation. 

Description: This forest type is low in stature with a broken canopy with a distinctive deciduous 
element. Where the canopy is open there is a distinctive herbaceous layer dominated by sedges 
sometimes including Scleria bracteata. 
Frequen pp., t plant species: Frequently encountered trees include Amyris elemifera, Bactris s
Bucida buceras, Calophyllum brasiliense, Croton pyramidalis, Croton reflexiflora, Dracaena 
americana, Metopium brownei, Coccoloba reflexiflora, Coccoloba acapulcensis, Coccoloba 
cozumelensis, Manilkara zapota, Gliricidia sepium, Ouratea nitida, Sabal mauritiiformis, 
S oody vines are sometimes imarouba glauca, Swietenia macrophylla and Zygia sp. Thick w
pre od Haematoxylon sent. Includes some areas that are locally called "bajos". Logwo
c . ampechianum, typically occurs in the wetter, more open sections
Local SCWS conditions: Limited to a narrow strip in the east of the project area (along old 
stream course?) Dominated by Swamp Kaway: Pterocarpus officinalis. 
 

 
Tropical evergreen seasonal broadleaf lowland swamp forest: Low variant. 

UNESCO Code: IA2g(1)(a)L 
Geology and soil: Generally over calcareous rock. Some hog-wallow micro-relief exists as a 
result of repeated wetting and drying of the soil. Ill drained, often waterlogged for part of the year. 

Fire exposure: Limited to areas with slash and burn cultivation. 

Description: Swampy stands of low, thin d shrubs without emergents.   stemmed trees an

Frequently encountered trees include Acacia sp., Acoelorraphe wrightii (usually occurring in 
dense clumps), Bucida buceras, Calliandra sp., Calyptranthes sp., Cameraria latifolia, 
Chrysobalanus icaco, Clidemia sp., Crescentia cujete, Erythroxylum guatemalense, 
Haematoxylon campechianum, Hampea trilobata, Helicteres guazumifolia, Hirtella racemosa, 
Hymenocalis littoralis, Licania hypoleuca, Miconia spp., Mimosa hemendieta, Mouriri exilis, 
Rinorea sp., Xylopia frutescens and Zygia sp. 

Local SCWS conditions: Restricted to a narrow piece along the eastern shore of the river, close 
to Rancho Dolores. Was dominated by low shrub, mainly Logwood brush: Dalbergia glabra. The 
entire ecosystem was burned during the 2003 fire event. 
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Tropical evergreen seasonal broadleaf lowland forest over lime-rich 

alluvium UNESCO Code: IA2a(1)(b)K 
Geology and soil: Soils a ed re deep, calcium rich and usually sandy. Moderately well drain

Fire exposure: Limited to areas with slash and burn cultivation. 

Description: This very mixed assemblage is found on the middle terraces of many rivers and 
streams. 

Frequent plant species: Frequently encountered species are: Acoelorrhaphe wrightii, Atalea 
cohune, Bactris major, Bactris mexicana, Belotia campbellii, Calathea lutea, Calophylum 
brasiliense, Ceiba pentandra, Chrysophyllum oliviforme, Coccoloba belizensis, Coccoloba 
schiedeana, Costus guanaiensis, Cupania belizensis, Desmoncus orthacanthos, Ficus sp., 
Guarea sp., Hampea trilobata, Heliconia latispatha, Luhea speciosa, Lysiloma bahamense, 
Manilkara sp., Maranta arundinaceae, Pimenta dioica, Pouteria sp., Pterocarpus rohrii, Sabal 
mauritiiformis, Samanea saman, Schizolobium parahybum, Simarouba glauca, Spondias 
mombin, Stemmadenia donnell-smithii, Swietenia macrophylla, Tabebuia rosea, 
Tabernaemontana arborea, Virola koschnyi, Vitex gaumeri, Vochysia hondurensis, Zanthoxylum 
sp., Zuleania guidonia. The species are a mixture of lowland, moist dependent and somewhat 
more drought tolerant species.   

This ecosystem appears to be a favored habitat for the Yucatan Black Howler Monkey Alouatta 
pigra. 

Local SCWS conditions: Restricted to the Belize River shores, and of minimal importance in the 
SCWS. Within the project area , the ecosystem was not  surveyed. 

 
The most widespread ecosystem is the “Tropical evergree
forest over calcareous soils: Central-eastern Variant” This is a broad

n seasonal broadleaf lowland 
leaf forest over soils 

 many 
ut 

tion. The 
 an 
iny 

 

 an attempt to distinguish different vegetation types in the dominant broadleaf forest, 
vegetation transects were conducted in forest “types” that appeared somewhat different 
based on the available satellite image. The results of the transect comparisons are 
discussed in table 2. The full transect details can be found in appendix 1. 

 

                                                

based on limestone. The ecosystem is not homogenous. The lack of relief causes
swampy spots with a vegetation that could conceivably be labeled a “swamp forest”, b
in general these swampy spots are too small or too ill defined to warrant separa
wet spots are typically characterized by a “hog wallow7” relief of the soil and
abundance of Pokenoboy (Bactris) palms, Kaway (Pterocarpus officinalis) and Sp
Bamboo (Guadua longifolia).  

The dryer sections of the forest have a more diverse vegetation but are characterized by 
Cohune palms (Attalea cohune), at places Cohune is so dominant and the forests is called
a “Cohune Ridge” 

In

 
7 Soil characterized by an uneven micro-topography caused by frequent wetting (swelling) and drying 
(shrinking) of the soil. 
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Table 2. Results of four vegetation transects in Spanish Creek Wildlife Sanctuary 
Index MedTrail EastTran WestTran Cohune Ridge 

Date 2003 Date: 11/19/2003 Date: 01/15/2004 Date: 04/30/2003 Date: 05/01/
Location UTM 

323881/1934240 
UTM 
326391/1935588 

UTM UTM: 
324515/1934881 

Forest type Low Forest High Forest High Forest High Forest 
Canopy height canopy 15 m high canopy 25 m high canopy 25 m high canopy 25 m high 
Understory Understory fairly Understory fairly Understory open, Understory dense, 

dense, some 
seedlings, soil 

dense, some 
seedlings, soil 

some seedlings, 
soil brown, shallow 

some seedlings, 
many shrubs. soil 

brown brown over limestone 
fragments 

black 

N0 = Number of species 17 22 22 18 

Shannon H' Log Base 2.718 2.541 2.933 2.85 2.511 
Evenness E1 (Shannon J') 0.897 0.949 0.922 0.869 
Rarefraction at 20 individuals 12.3 14.5 13.7 11.1 
Rarefraction at 30 individuals 16.0 18.9 18.0 14.1 
Stems >10 cm dbh (incl. vines) 39 40 42 50 
Average stem dbh in cm 19.9 24.3 24.9 26.7 
Number of trees (non vines) 39 67 76 58 
Number of multi-stemmed 
trees 

0 1 0 0 

Number of dead trees 5 1 0 0 
Space per living tree in m2 20.5 20.0 19.0 16.0 

Total species 53 23 22 18 
Dominant tree species (> 10% 

 total, >10cm dbh) Sabal 
mauritiiformis 

Swartzia cubensis 
lea cohune Attalea cohune, 

Pterocarpus 
officinalis 

Attalea cohune, Attalea cohune, Atta
of

Dominant woody species Attalea cohune Attalea cohune Attalea cohune Attalea cohune, 
Pterocarpus 
officinalis 

Largest biomass Attalea cohune, 
Sabal 
mauritiiformis 

Attalea cohune Attalea cohune Attalea cohune, 
Pterocarpus 
officinalis 

 

The results from these vegetation transects show a fairly average biodiversity, when 
compared with similar data from other sites in Belize (table 3). The biodiversity figures 
are highest in the “eastern” and “western” transects and lowest in the “cohune ridge”. It 

tation transects should thus be classified as “Tropical 

should be noted that the “cohune ridge” transect was chosen because of the high density 
of Cohune palms. In other words, a “real” cohune ridge. The figures however, show that 
this site is not appreciably different from the other sites. All sites actually had Cohune as 
the dominant species. All vege
evergreen seasonal broadleaf lowland forest over calcareous soils: Central-eastern 
Variant”. A cluster analysis (figure 14) confirms the similarity between the four sites. 
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Figure 14. Cluster dendogram showi ilarity betw he 4 vegetati nsects in the

fe Sanctuary. On ndom sample from another transect (here Aguas 
alk District) has been included as an or” to test ative similarity

rsity indices of r lowland broadleaf forest sites in Belize. 

ng sim een t on tra  
Spanish Creek Wildli e ra

Turbias NP, Orange W  “anch rel . 
 

Table 3. Biodive  othe
 Toledo: Conejo Toledo: 

Temash “dry 
hill” forest 

Cayo district: 
May

Stann  Creek: 
high forest a Ranch, 

Karst Hill 
Mayflower 
Lowland 
(TauWitz) 

Aguas Turbias 
Swamp forest, 
high variant 

Aguas Turbias 
High forest 

over 
Calcareous 

Soils 
N0 = Number of 
species 

28 25 20 12 23 20 

H’ = 
Shannon’s div. 
index 

3.19 2. 8 2.98 2.74 2.21 9 2.

Rarefraction at 
sample size of 
20 trees 

16 10 13 9 14 13 

Rarefraction at 
sample size of 
30 trees 

23 13 16 11 18 17 

Living stems > 
10 cm dbh  

37 63 52 40 47 39 

Average stem 
dbh in cm 

22 17 19.08 24 19.9 21.4 

Number of 
trees (non 
vines) 

43 71 52 66 123 55 

Space per 
living tree in 
m2 

21.6 12.7 15.4 20 17 20.5 

Total species 40 39 40 56 63 28 
Dominant tree 
species (> 10% 
of total, >10cm 
dbh) 

Guatteria sp., 
Laetia sp. 

None Dendropanax 
arboreus 

Inga sp., 
Trichospermum 
grewiifolium, 
Guazuma 
ulmifolia 

Manilkara 
zapota, Eugenia 
sp. 

Pouteria 
reticulata, 
Trichilia 
minutiflora 

Dominant 
woody species 

Guatteria sp., 
Laetia sp., S. 
mauritiiformis 

None Dendropanax 
arboreus 

Attalea cohune, 
Casearia 

Manilkara 
zapota. 

Pouteria 
reticulata. 

Largest 
biomass 

Matayba 
opositifolia 

Licania 
hypoleuca 

Dendropanax 
arboreus 

Inga sp., Musa 
balbisiana, 
Trichospermum 
grewiifolium 

Manilkara 
zapota 

Pimenta dioica 
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An important issue in the discussion of the ecosystems is the fire that occurred in the area 
during April/May 2003. An overflight was made on September 16, 2003 in order to 
assess the extent of the damage. Based on this overflight it is estimated that this fire 
destroyed 2035 acres of forest of which 872 acres within Spanish Creek Wildlife 
Sanctuary (figs. 15 & 28). In addition the fire also destroyed two of the vegetation 
transects. These transects are thus no longer available for future research. For a more 
comprehensive discussion of this fire event see the section on threats. 

 

 
Figure 15. Fire dama  in and nea he SCW onths afte he fire. L ng towar

the west. September 16, 2003. Picture: J. C. Meerman.. 
ge r t S, 3 m r t ooki ds 
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.3 Aquatic Ecosystems 

 (starting just south 
f Rancho Dolores) does have certain lacustrine  elements. The water is slow flowing if 
ot stagnant during most of the year and the water level is influenced by the nearby 

lagoon systems rather than by actual stream input (see section on Hydrology). 

Also these two classifications match very well with the (aquatic) ecosystem 
classifications described in the Belize Ecosystems Map (Meerman & Sabido 2001)(Table 
4). 

 
Table 4. Aquatic Ecosystem Descriptions Based on Meerman & Sabido, 2001. 

4
The draft “Belize Aquatic Systems Map” (Esselman et al. 2003) lists two classifications 
for the Spanish Creek.  

1. “Headwater Stream” for the lower reaches of the river and 

2. “Freshwater Lagoon Complex” for the upper reaches (around Rancho Dolores). 

The 2nd classification type may seem surprising, but the lower reaches
8o

n

Rooted underwater communities of flowing water 
Geology and soil: Variable 

Water Regime: Inundated year through but water level may fluctuate strongly. 

Description: Related to “Rooted floating leaf communities of fresh water lakes”, but in flowing water and without the 
floating leaf component. Little researched in Belize and mostly too limited in extent to be mapped. 

Frequently encountered species: Common species in the New River include Vallisneria americana and Cabomba 
palaeformis. Habitat of the endangered Central American River Turtle Dermatemys mawi. 

Local SCWS conditions: Ecosystem starts just south of Rancho Dolores. Only aquatic plant is Cabomba palaeformis. 
Home of the “Jute” snail Pachychilus glaphyrus. 
 
Rooted floating leaf communities of fresh water lakes 
Geology and Soil: Variable 

Water Regime: Inundated year through but water level may fluctuate strongly. Some lakes my occasionally dry up 
during the dry season. 

Description: Distincti ue to its often linear ve aquatic assembly of freshwater lakes, lagoons and slow flowing rivers. D
occurrence difficult to map bu can be found in the t to be expected in most shallow freshwater habitats. Good examples 
New River and Crooked Tree Lagoons.  

Frequently encountered species: Typical species include Nymphaea ampla, free floating Utricularia spp. and blue 
green algae The shores are often rimmed with Eleocharis spp.  

Local SCWS conditions: Near shore areas of the Spanish Creek once it becomes wider belongs to this eocystem. 
Typical aquatic plants include Utricularia foliosa  and Nymphaea ampla. Home of the large Applesnail Pomacea 
flagellata. 

 

                                                 
8 Lake 
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Headwater stream: 
rmation point of “headwater stream” to “Freshwater 

The nly species noted was 
Cab n 

ichlasoma 

Crocodiles Crocodylus moreletii, do occur here. But during the survey we could confirm 
onl ed 

It is difficult to pin down the transfo
Lagoon Complex”. But it occurs somewhere between the locations of the Eastern and 
Western vegetation transects (Fig 10). Clearly everything upstream from Spanish Rock is 
“Headwater Stream”.  

 Headwater stream has little or no submerged vegetation. The o
omba palaeformis. The water here is shallow and there is usually some flow, eve

when it is dry. This flow is most obvious where limestone surfaces.  

The “Jute” snail Pachychilus glaphyrus is a conspicuous component especially further 
upstream, above the confluences of the two main branches of the Spanish Creek. The fish 
fauna consists mostly of smaller fish species such as Cichlasoma meeki, C
salvini, Cichlasoma spilurum, Astyanax aeneus, Heterandia bimaculata and Xipophorus 
helleri. Based on local information, it is possible that Cichlasoma intermedium can be 
found here as well. 

y immature individuals. The Hickatee Dermatemys mawii should also be expect
 (See section on Reptiles). here. But could not be confirmed during the REA

 
Freshwater Lagoon Complex: 

 
In the lower reaches of the Spanish 

ny 
current except during wet periods. 

 
 

s Cabomba palaeformis and the carnivorous Utricularia 
d 

e “prickle” Mimosa pellita and Solanum 

lesnail Pomacea flagellata is a conspicuous component here and an important 
od source for much of the aquatic wildlife. An unidentified bivalve was also noted here. 

una is more diverse here than in the headwater stream and includes many 
“commercial” species that are heavily sought after by the residents of Rancho Dolores. 
Some species noted here Anguila rostrata, Ophisternon aenigmaticum, Cichlasoma 
friedrichsthali, Cichlasoma synspillum, Cichlasoma robertsoni, Cichlasoma 
uropthalmus, Hyphessobrycon compressus, Oreochromis niloticus, Petenia splendida, 

Creek there is often barely a

Vegetation is dominated by the
water lily Nymphea ampla. Other

submerged vegetation include
foliosa. Salvinia minima is an uncommon free-floating plant.Typical partly submerge
vegetation just below the shore line includes th
tampicense. 

The App

Figure 16. Utricularia foliosa 
(Submerged leaves shown). The 

t are capable of 

organisms. The yellow flowers are 
produces above the water surface. 

dark dots on the fine leaves are 
"bladders" tha
trapping and digesting tiny aquatic 

fo
The fish fa
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Poecilia mexicana, Megalops atlanticus, Ictalurus furcatus, Belenox belizanus and 

a fairly healthy Crocodile population (see 

, but the lack of any 

Gambusia sexradiata. 

The fish fauna is probably depauperate to some extent, given the constant pressure put on 
it by the local residents. But the more negative conclusions by Walker & Walker (2000) 
could not be confirmed. Also the presence of 
section on Reptiles) points to a fairly healthy fish (=prey species) population. 

In this part of the river, Crocodiles Crocodylus moreletii, do occur and are fairly easily 
seen. The Hickatee Dermatemys mawii should also be expected here
observations indicate that this species might have been hunted to near local extinction 
(See section on Reptiles). 
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5 Fauna 
5.1 Invertebrates 
The most interesting invertebrates recorded (appendix 3) were the mollusks. In the 
headwater streams, the “Jute” Pachychilus glaphyrus was very common, while in the 
Lower reaches the Applesnail Pomacea flagellata was abundant. The shells of this 
species were among the largest the consultant has ever recorded in Belize! Also a bivalve 
mollusk was noted (Elliptio sp.?). All these species are an important source of food for 
the local wildlife, from Crocodiles through Limpkins and Otters. 

 

 
Pomacea flagellata Pachychilus glaphyrus Elliptio sp.? 

Figure 17. Some mollusks found in the SCWS 
 

Interesting insects reported from the SCWS are the huge Rhinoceros Beetle and the 
Harlequin Beetle. Both are inhabitant of large, mature forest tracts and appear to be 
declining throughout their range as a result of logging and general deforestation. 

 

 
Rhinoceros beetle Harlequin beetle 

Figure 18. Belizean stamps with insects occurring in SCWS 
 
Unfortunately, ticks (Ixodidae) are also a component of the SCWS. They are particularly 
bothersome near the visitors center. Particularly during the dry season the tiny “waree” or 
“seed” ticks are a problem.  

To explain this phenomenon it is important to understand the tick’s lifecycle: Like many 
invertebrates (Ticks are related to spiders, they are not insects), ticks molt several times 
before reaching maturity. Each stage in the tick's life cycle must have a blood meal for 
the tick to mature into an adult and lay eggs for the next generation. The adult female is 
fertilized by the male while she is engorging with blood on her last host. She will then 
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drop off the host a
egg-mass. 

nd, in about 3 to 10 days, begin laying several hundreds of eggs in an 

hin two weeks up to several months, depending on the The eggs will hatch wit
environment, into the six-legged larvae or "seed ticks." The reason you may get a large 
number of seed ticks on your body is because of their concentration in the area where the 
eggs were laid. Ticks are very adept in locating a host by detecting the carbon dioxide 
that is exhaled and body warmth. 

 
The "seed" or larval ticks will typically climb up a blade of grass and wait, “quest” for a 
host. Many tick larvae can wait for their first meal for up to about 5 months before they 

ie from starvation. After engorging with blood, the larval tick will drop off the host, 
shed its skin and change into an eight-legged nymph. The nymph will seek another host, 
engorge with blood, drop off, shed its skin and develop into the adult stage. The adult 
usually prefers a large animal such as a deer, horse, dog or human. The feeding is usually 
done without pain and may take several days for completion. The larval, nymph and adult 
tick can each survive up to a year waiting for a host. 

 

d
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5.2 Fish 
Fish was sampled using most field visits by a small funnel type fish trap. Each visit, 4 

s recorded during the REA is 19 (see appendix 4). 
Greenfield and Thomerson (1997) list an additional 6 species for the Spanish Creek, 
while there may be an additional 2 species based on local information, bringing total to 
25 or possibly 27 species. 

 

such traps were employed at various locations near the then current campsites. Several 
types of bait were used. But most effective proved to be baiting with segment of active 
termite nests. Also the catch of a local fisher woman; Mrs. Rita Smith’s was sampled and 
identified.  

The total number of fish specie

Bay Snook Petenia splendida Tilapia Oreochromis niloticus Tuba Cichlasoma synspilum 

Crana’ Cichlasoma urophthalmus Green Gial Cichlasoma salvini Mosmos Cichlosoma 
friedrichsthali 

Cichlasoma spilurum? Night and Day, Cichlasoma 
robertsoni 

Moko Jek Cichlasoma meeki 

Figure 19. Some Cichlid Fishes Identified in the Spanish Creek. Pictures: J.Meerman. 
 
Of interest is the Tilapia; Oreochromis niloticus, a recently introduced species which is 
now very common in the Spanish Creek. First records of Tilapia are as recent as 1998. 
Immediately after the floods caused by Hurricane Mitch in November 1998, large 
congregations of Tilapia were noted.  
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Walker & Walker (2000) describe that the initial impression given by Spanish Creek was 

e catch by local fishers (often women), does imply a high pressure. 

that the fish population appeared to be depauperate, especially in the lower reaches. 
Above Spanish Rock fish became more abundant. This observation could not be 
confirmed but on the other hand, no baseline data exist on which a relative abundance 
could be based. It is likely however, that given the constant pressure put on it by the local 
residents, the population density of fish is lower than its natural potential. The small size 
of the averag
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5.3 Amphibians 
The number of amphibians noted was very small (appendix 5). Both Bufo valliceps and 
Bufo marinus were noted near Rancho Dolores, but in the actual Spanish Creek Wildlife 
Sanctuary only two species were recorded. The frog Rana vaillanti was noted in low 
numbers along the smaller tributaries of the Spanish Creek. Calls of Red-Eyed tree frogs 
(Agalychnis callidryas) were recorded near the confluence of the 2 main Spanish Creek 

ributaries. T
 

 
Figure 20. Red-Eyed Tree Frog Agalychnis callidryas 
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5.4 Reptiles 
Relatively few reptiles were observed during the REA (appendix 6). The Basilik lizard o
“Cock Maklakka” Basiliscus vittatus is fairly commonly seen along the river. The Wish-
Willy Ctenosaura similis occurs in the village of Rancho Dolores but is not expecte
enter the SCWS since this does not provide any suitable habitat for this species. The three
most interesting species of the SCWS are the Morelet’s Crocodiles, the Hickatee, and th
Green iguana

r 

d to 
 

e 
. 

he Morelet’s CrocodileT  Crocodylus moreletii9 was once listed as endangered, but 
numbers have increased to such an extent that the species is now listed as “Lower Risk” 
in the 2001 IUCN Red Data List. 

This Crocodile is fairly common along the Spanish Creek. Two Crocodile surveys were 
conducted. One was conducted near the village (figure 10) during the dry season (29 

April 2003) over a distance of 5 km 
(3.3 miles) and revealed 12 
Crocodile “eye-shines” of small to 
full grown animals which translates 
into 2.4 Crocodiles per river-
kilometer. This is a fairly high 
number and indicative of a fairly 
healthy Crocodile population. The 
second survey was conducted 
further upstream (figure 10) during 
high water at the end of the rainy 
season (15 January 2004), and  
revealed only 7 crocodile eye-
shines over a distance of 5 km (3.3 
miles). All these were from <1 year 
old baby crocodiles. This density 
translates to 1.4 (baby) crocodiles 
per river km, which is a rather low 

number.  

he discrepancy between the two surveys can have two explanations: 

1. The difference in season between surveys: During low water, crocodiles can be 
expected to be more visible. 

2. The difference between upstream and downstream habitats: Crocodiles prefer 
deeper water. 

It may appear that the up stream habitat is more conducive for baby crocodiles. The 
nesting areas should also be sought here. 

Recently there are increased reports of crocodiles near the village becoming a nuisance. 
A very likely explanation for this phenomenon is the fact that people clean their fish in 

                                                

T

 
9 Blue colors of Scientific names indicate a hyperlink. When reviewing a digital copy of this document, and 
while connected to the internet, it is possible to follow this link and receive additional information. 

Figure 21. Baby Morelet's Crocodile (15 Jan. 
2004) 
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the river (particularly under the bridge) and leave the offal there. This offal serves as an 
easy food source for crocodiles who are now learning that presence of people equates to 
free food becoming available. Many of the mentioned “close encounters” could merely 
be crocodiles waiting for “handouts”, more seriously they could become demanding of 
food, ultimately biting the hand that feeds them. 

The Hickatee Dermatemys mawii, is still listed as Endangered (IUCN 2001). Historically, 
there used to be a healthy population in the Spanish Creek and Rancho Dolores Residents 
still recall the days when these turtles were common. No Hickatees were noted during the 
REA and most informants noted that if you wanted one, you needed to buy one from 
outside the area. Consequently it must be assumed that the species has been hunted to 
near local extinction. 

The Green Iguana Iguana iguana was found to be fairly uncommon, but still frequently 
seen along the lower reaches of the river. Informants noted that this species was not 

 uncommon here to make hunting 
clear. Most likely it is due to the 
e too frequent disturbance of such 

d in the 2001 IUCN Red List: 

heavily hunted near Rancho Dolores. They are too
profitable. The reason for this scarcity remains un
absence of suitable nesting sites (sandy spots), or th
nesting sites. 

The SCWS has three more reptile species that are liste

Kinosternon acutum, Tabasco Mud Turtle, (Lower Ri
Staurotypus triporcatus

sk /near threatened)  
, Loggerhead (not to be conf

(Reported in Walker & Walker 2000)(Lower Risk /ne
Trachemys scripta

used with the marine Loggerhead), 
ar threatened)  

, Bocatora, (Lower Risk /near threa

Very few snakes were seen. One of these was a Wow
list of snakes of the Rancho Dolores area provided 
may be (partly) based on animals collected outside t
list is incorporated in the species list in the appendix b

Pos d D
bars that can be found Spanish Creek. Such si
Turtles, Iguanas and sometimes even Crocodiles.

d during flood events. They fall dry during the dry season but are submerged 

tened)  

la or Boa Constrictor. There exists a 
by Program for Belize but this list 
he actual SCWS. Nevertheless, this 
ut without indication of locality. 

ata listed reptiles, are the few sand 
tes are often prime nesting sites for 
 These sandbars are formed and 

maintaine

sibly of great importance to several of the Re
 in the 

during most of the wet season. 
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Figure 23. Sand bar in the dry season (May, 1 
2003). Looking south 

Figure 22. Same sand bar during the wet 
season (January 16, 2004). Looking North. 



 

 

For the benefit of these animals, it is important that such sandbars are protected and 
disturbance is avoided. Specifically, these sand bars should not be used for camping. 
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5.5 Birds 
EDG 
able 

to confirm (some of which may be from outside the actual SCWS). Some of these 
unconfirmed species are likely to occur, but the RDEDG list also contains some highly 
questionable species. The combined bird list is presented in the appendix. 

This figure is quite impressive for a limited survey such as this. And no doubt, more 
species can be added with continued data collection.  

A total of four bird point counts were conducted (appendix 8). Two of these point count 
transects followed existing vegetation transects. Each established transect was 200 meters 
long and as straight as the terrain would allow. Wherever possible, the bird transect was 
the same as one of the vegetation transects. Birds were counted at five points along the 
transect, with each point spaced 50 meters apart. Because of the short distance between 
points, some individual birds could possibly be heard from multiple points along the 
transect. Every effort was made to not count the same individual twice. Only new 
individuals encountered at each point were recorded. In a sense, these surveys were 
modified point counts, in that many species could be heard from all five points along the 
transect.  

Based on these four transects, biodiversity indices were calculated using BioDiversity-
Pro® software (version 2) similar to the vegetation transects. The results indicate about 
average biodiversity indices (table 5) when compared with similar calculations for other 
sites in Belize (table 6). 

Table 5. Point count biodiversity indices for 4 bird transects in the Spanish Creek 
Wildlife Sanctuary 

During the REA a total of 223 bird species was identified (appendix 9). The RD
maintains its own species list and this list contains an additional 25 that we were un

 Cohune Forest Low Forest River 14/1 River 15/1 
N0 = Number of species 38 31 53 49 
Shannon H' Log Base 2.718 3.44 3.189 3.83 3.757 
Rarefraction at sample size of 20 
birds 16.0 14.4 17 17 
Rarefraction at sample size of 30 
birds 21.8 19.0 23.5 23.4 
Rarefraction at sample size of 40 
birds 26.7 22.6 29 28.9 
     
 

Table 6. Point count biodiversity indices for some transects elsewhere in Belize. 
 

Mayflow
er 
lowland 
2 

Aguas 
Turbias 
Bajo 

Barranc
o 

Midway 
Quarry 

Temash 
Manicari
a 
Swamp 

Crique 
Sarco 
High 
Swamp 
Forest 

Conejo 
high 
forest 

N0 = Number of species 42 25 42 38 17 37 46 
H’ = Shannon’s div. index 3.59 3 3.613 3.55 2.689 3.54 3.67 
Rarefraction at sample 
size of 20 birds 17 14.9 17.6 18 15.6 18 17 
Rarefraction at sample 
size of 30 birds 23 20.1 24.8 25 NA 26 23 
Rarefraction at sample 
size of 40 birds 29 25 31.2 32 NA 32 29 
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When conducting a cluster analysis (figure 24) using the same point count data, both 
interior forest data (low forest = Medicinal Trail and Cohune Ridge) cluster nicely while 
the two river transects, not surprisingly, form a separate cluster. Both river transects 
where conducted on the same location on subsequent days, as an experiment to test the 
validity of the methodology. 
 

 
Figure 24. Cluster dendogram showing similarity between the 4 bird transects in the Spanish 
Creek Wildlife Sanctuary. One random sample from another transect in Belize (here Temash 

ntly encountered d (throughout the year, in mo abitats, no
umber of birds observed each record), were: 

ated Parakeet 
8. Great Kiskadee 
9. Lesser Greenlet 

12. Yellow-throated Eu
13. White-collared See
14. Thick-billed Seedfin
15. Grayish Saltator 

n 
ove 

21. White-fronted Parrot 
2 d-lored Parro
23. y-tailed Trogon 
2 ry-billed Woo per 
25. y Antbird 
2 ack-faced Anttrush 
27. Bentbill 
28. Yellow-olive Flycatcher 
29. Bright-rumped Attila 

32. Couch’s  
33. White-b o

-bi wr
sh

36. a
37. Green-bac rrow 
38. Black-cowled 
39. Ye -tailed e 
40. Montezuma ndola 

River, Manicaria Swamp, ToledoDistrict) has been included as an “anchor”to test relative 
similarity. 

 
The 40 most persiste  bir st h t 
taking into account the n

1. Black-headed Trogon 
2. Brown Jay 
3. Blue-gray Tanager 
4. Yellow-billed Cacique 
5. Plain Chachalaca 
6. Short-billed Pigeon 
7. Olive-thro

2. Re
 Slat

t 

4. Ivo
 Dusk

dcree

6. Bl
 Northern 

10. Spot-breasted Wren 
11. Yellow-winged Tanager 

30. Boat-billed Flycatcher 
31. Social Flycatcher 

phonia 
deater 
ch 

16. Melodious Blackbird 
17. Great Tinamou 
18. Turkey Vulture 
19. Pale-vented Pigeo
20. Blue Ground-D

 

 Kingbird
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 Red thro Ant T  
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In contrast, the 12 most common birds encountered on the point count transects were:
1. Brown Jay 
2. Northern Bentbill 
3. Red-throated Ant-tanager 
4. Rufous-tailed Hummingbird 
5. Gray Catbird 

7. Lesser Greenlet 
8. Spot-breasted Wren 
9. Ivory-billed Woodcreeper 
10. Woodthrush 

  

6. Red-lored Parrot 
11. Orchard Oriole 
12. Red-legged Honeycreeper 

 
 
Two bird species have been recorded in the SCWS that are listed in the 2001 IUCN Red 
Data Book. These birds are: 

Amazona oratrix10, Yellow headed Parrot (Endangered). And Crax rubra, Great 
Curassow (Lower Risk /near threatened). The Yellow headed Parrot is probably not a 
resident in the sanctuary but an infrequent visitor from nearby savanna’s. The Great 
Currasow is certainly resident but was found to be very rare. This rarity probably being a 
result from heavy hunting pressure. 

The most noteworthy bird recorded was no 
doubt the Agami heron (fig 25). This rare 
bird was seen in good numbers (7 during a 
single river trip!) during late April and 
early May 2003.  

The presence appears to be seasonal. Very 
3 
s 

ze 
g the “dry” season. He also lists 

t in 

The relative abundance of this bird could 
prove n for the 
SCWS

The b ral, especially 
along the Spanish Creek is probably the main tourist attraction of the SCWS. 

 
 
 
 

                                              

few birds were seen during other visits (
only in August). Jones (2003) mention
that they are present throughout Beli
durin
nesting colonies in the Toledo district. The 
species is apparently not known to nes
the Spanish Creek area. 

to be a main attractio
. 

ird diversity in gene

  

Figure 25. Agami heron (picture 
sset) Arthur Gro

 
10 Blue colors of Scientific names indicate a hyperlink. When reviewing a digital copy of this document, 
and while connected to the internet, it is possible to follow this link and receive additional information 
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5.6 Mammals 
Spa anctuary appears to be hom  of Belizean 
forest fauna (species list in appendix 9). Most Howler 
Mo

nish Creek Wildlife S e to a typical assortment
conspicuous are the Black 

nkeys (Alouatta pigra11, Endangered – IUCN 20 ard and often seen 
during every single trip into the sanctuary. Every now and then there are reports of Spider 

on te reported seeing a single Spider Monkey in August 2003. But 
ese are clearly infrequent events and refer to animals separated from their family 

mammals such as Agouti and 

 appear to become more 

01) which were he

M keys. Linda Appelga
th
troupes. Spider Monkeys appear to have a more permanent home along the Spanish 
Creek a little North of Rancho Dolores. 

At night we had a few observations 
of Kinkajou and Four-eyed 
opossum in lower numbers than 
expected. Based on tracks and 
occasional sightings, smaller 

Figure 26. Tapir Track, 17 January  2004

Armadillo are fairly common. 
Tracks of Gibnut (Paca) are less 
commonly found. Toward the south 
of the SCWS, wildlife sightings 
and tracks
common which could be explained 
through a decrease in hunting 
pressure. Here tracks of Antelope 
(Mazama americana IUCN Red 
Data listed as “Data Deficient”), 
Coati, Collared Peccary, White-

lipped Peccary and Tapir (Tapirus bairdii, En
had one observation of a Neotropical River 

dangered) are easy to find. In the River, we 
Otter (Lontra longicaudis IUCN Red Data 

listed as “Data Deficient”) 

With this presence of potential prey mamm
Indeed celo Puma concolor

als, predators are usually not far behind. 
t, Puma ( we found occasional tracks of O , Near Threatened) 

and/or Jaguar (Panthera onca, Near Threatened). Particularly during the W

ased on the frequent finds of shotgun cartridges, there appears to be considerable 
unting pressure in the SCWS. Also the apparent decrease of wildlife near the village 
oints to a heavy hunting pressure. Also, during the year of the REA, reports reached us 
f at least one Jaguar and no less than two Tapir being killed inside the sanctuary! 

                                                

alkover 
transect in January 2004, several sets of tracks were found in the south towards the 
Laboring Creek. 

B
h
p
o

 

 
11 Blue colors of scientific names indicate a hyperlink. When reviewing a digital copy of this document, 
and while connected to the internet, it is possible to follow this link and receive additional information 

. 
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6 Threats 
There are several threats to the SCWS. One of the most important factors is its relatively 
small size of 5,985 acres. Knowing that many forest animals need vast ranges (table 7) it 
becomes clear that the SCWS can not survive on its own. 

 
Table 7. Home ranges of some mammal species. 

Home ranges Jaguar Puma White-lipped 
Peccary (herd) 

Tapir 

Kilometers 28 - 40 km2 200-800 km2 200 km2 1.25 km riverlength 
20,000 ha  Hectares 2,800 - 4,000 ha 20,000 - 80,000 ha 

Acres 7,000-10,000 ac 50,000-200,000 50,000 ac  
Miles 11-15 sq mile 77-310sqml  77 sq ml 0.83 ml 
Country Belize USA Peru Macal River, 

Belize 
Notes Females use 

smaller 
ranges within male 
range 

One or more females
may be included in 
male home range. 

 Figure reflects 
optimal 
riverine habitat. 

Source Rabinowitz and 
Nottingham 1986. 

Reid, 1997 
 

Reid, 1997 
 

Fragoso 1991 

 
The SCWS in itself is insufficient in size to house 
White-lipped Peccaries. Thus, for its wildlife it depen
maintenance of biological corridors between them.  

Actu act a
RBC mmu
between the latter two conservation areas are over u

Hunting is another obvious danger. 

deer, antelope, currasow, gibnut 

ildlife 
densities near the village and the 
extreme scarcity of species such as 
Hickatee and currasow in the 
SCWS also show that the current 
hunting level is not sustainable.  

a single Jaguar or a single herd of 
ds on its neighbors and thus on the 

s a biological corridor between the 
nity Baboon Sanctuary. The links 
n-protected private and government 

land. Loosing this corridor functionality due to land development is probably the largest 
risk to the biological integrity of the SCWS. 

ally, the principal role of the SCWS is to 
MA, The Crooked Tree WS and the Co

Figure 27. Fire in Bamboo patch on April 30, 
2003. 

There are ample signs that the 
SCWS is still heavily hunted. 
Hunting is not only for the 
traditional “game” species such as 

and peccary but extends to nearly 
all forms of wildlife. Recent reports 
of one Jaguar and two Tapir being 
shot inside the sanctuary 
demonstrate this. The low w
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Hunting can not sim
patrol, and the hunte

ply be prevented by patrolling. 5,985 acres is still a large area to 
rs (to a large extent being from the same community as the SCWS 

rols. 

 very serious threat comes from fire. In April 2003, small fires were set in the bamboo 
patches along the r nd from there out 

ad int oad leaf fo he fire was mented by fires started 
. This f ong th

other b Thes un d for sev t 
ltimately ore  w .  

s the dam light Sept 6, 2003. B tures 
ring this these fires c ed approxima 2035 acres of hich 

res within S k Wild

 

wardens) are well aware of the patrol activities and frequencies. Moreover, most hunting 
takes place at night when there are no patrols. For this reason, a reduction of hunting is to 
come from public awareness and less so from physical pat

A
iver (for the benefit of collecting gravid Iguanas?) a

the fire spre o the br rest. T  further aug
ire sp ead alin May 2003 in a pasture area near the bridge

e 
r e river where it 

ral days if nojoined th
. U

urning area. e fires burned controlle e
weeks  much of the sh  line vegetation as burned

To asses
made du

age, an overf was made on ember 1 ased on pic
 forest of wflight, laim tely 

872 ac panish Cree life Sanctuary. 

0 1 Miles

Agriculture
Broadleaved lowland
shrubland: Leguminous
variant
Deciduous broadleaf
lowland riparian
shrubland of the plains

River

Short-grass savanna
with needle leaf
open forest
Tropical evergreen
seasonal broadleaf lowland
forest over calcareous soils:
Central-eastern variant
Tropical evergreen
seasonal broadleaf lowland
forest over lime-rich alluvium
Tropical evergreen
seasonal broadleaf lowland
swamp forest: High variant
Tropical evergreen
seasonal broadleaf lowland
swamp forest: Low variant
Tropical lowland reed-sw amp

SCWS boundary

Vegetation Transect

Walkover Transect

Area affected by
2003 forest fire

N

EW

S
Rancho
Dolores

Apr
 
Fires in broadleaf forests are often ignored and bear n es 
that can be seen in burning needle-leaf forests. The fire is usually low, and slowly 

 
il/May 2003 fire event. 

o resemblance to the massive blaz

Figure 28. Areas burned during the 
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creeping through the leaf litter. Often it is possible to walk close up to it and even through 
it without too much danger. There is usually little "media value" in such fires. Only in 
areas with Cohune (Attalea cohune), the effects can be more dramatic. The abundant leaf 

litter under these palms explodes 
into flames, often igniting the 

 be profound. Trees, 

The mortality either being the 
result of direct damage or indirect 
damage such as increased pathogen 
access through the fire damaged 
bark.  

Tree mortality as the result of such 
slow fires may continue for several years after the actual fire (pers. obs.). Each fire, 
which leaves more dead or dying trees behind makes the forest even more prone to fire 
damage (Meerman, 2002). 

The fire also destroyed the two vegetation transects conducted up to then, preventing any 
further research on these sites.  

After the fire the forest composition was severely altered. With many trees dead or dying, 
the amount of light reaching the forest floor increased and lead to a massive germination 
of secondary growth seeds. Notable was the large amount of wild Papaya Carica papaya 
seedlings sprouting up. In the bamboo patches along the river, vines have taken over and 
particularly the “Potato Slip” Ipomoea alba was the dominant plant species in January 
2004. As succession proceeds, this species will no doubt be replaced by other secondary 
growth species. Eventually, the forest will regenerate. But it will take several decades 
until all traces of the fire will have disappeared. Meanwhile, the regenerating forest due 
to its abundance of dead and dying trees as well as abundance of herbaceous growth, is 
extra at risk for new fires.  

 
 
 

Figure 29. Cohune Ridge, 3 months after the 
fire 

crown and spraying sparks over 
great distances. In the case of the 
SCWS, the high Cohune density 
has no doubt contributed to the 
severity of the fire. But even in the 
case of these slow, low fires, the 
damage can
especially young trees may appear 
unharmed but still die over time. 
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7 Touristic potential 
7.1 General Tourist Potential 

er with its wildlife. Of the wildlife, 
diles and specifically the abundant 
s. There are other more accessible 
s and as a marketing strategy for 
ood option. Other strong points in 

nt history, the availability of Bread 
sed tour guides. The geology and 
 information and as such add to the 

 are at the end of a very long road 
bsence of telecommunications also 
nd from making bookings. 

 These could be groups of students 
nt to go camping in the jungle. In 

The main attractions of the SCWS are the scenic riv
the Baboons or Black Howler Monkeys, the Croco
birdlife are the most important as tourist attraction
locations offering the same Baboons and Crocodile
Rancho Dolores focusing on birdlife is probably a g
favor of Rancho Dolores are the interesting settleme
and Breakfast locations and the presence of licen
hydrology of the area provide interesting background
“package”. 

Weak points are that Rancho Dolores and the SCWS
and connections are somewhat problematic. The a
prevents would be visitors from seeking information a

A viable option could be to attract specialty groups.
doi t wa
200 ected for this specific purpose. These 
platforms allow for one or possibly two tents each. 

ail was made subject to a vegetation transect, but the site did 

 in the dry season. It is suggested to design a medicinal 

clay along the banks of Spanish Creek appear to be of high 
uality. Consideration should be given to the possibility of small scale extraction of clay 
way from the creek) and utilization of this resource to produce pottery. Since SCWS 
ill undoubtedly attract tourists, the manufacture of good quality pottery and fired clay 
jects might form the basis for an economic and sustainable “cottage industry”. This 
pe of product is lacking today in Belize. The Department of Trade and Industry is 

currently examining the potential for developing rock and mineral resources as a basis for 
a handicraft industry. Information on possible development assistance can be obtained 
from Department Director Mrs. Nigeli Sosa in Belmopan.      

ng research or other adventurous tourists tha
3, three “camping platforms” have been er

Up to now, there has been limited 
experience as to the effectiveness of these platforms. 

A number of trails (among which a medicinal trail) have been proposed. The proposed 
location of the medicinal tr
not show a high diversity of medicinal plants. Also the site was rather remote and 
probably very difficult to reach
trail much nearer to the village (a difficult proposition since much of the suitable forest 
has burned). 

Improvements of the tourist potential would require the presence of better (tele-) 
communications and preferably the establishment of a webpage explaining the virtues 
and possibilities of Rancho Dolores and SCWS. 

 
 
7.2 Clay, a resource for handicraft production 
The overbank deposits of 
q
(a
w
ob
ty
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8 Next steps 
The obvious next step will be to prepare the management plan for the SCWS. Some 
considerations for this management plan will need to be a zoning plan. 

Based on the findings of this study we propose the zoning as laid out in figure 30. This 
zoning plan consists of 2 zones, one being the tourism use zone and the other being the 
wilderness zone. The tourism use zone is also the area affected by the fire, and 
unfortunately the fire damage will affect the appreciation of this zone.  

 

 
Figure 30. Proposed zonation of the SCWS. 

 

The tourism use zone has already the camping platforms and the river itself is the 
principal means of access to the sanctuary. The tourism use zone is therefore more or less 
decided by default. The proposed medicinal trail lies at the far end of the tourism use 
zone, but it is recommended to find another location for this proposed trail (see section on 
Tourism potential). 
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The Wilderness zone nee
trails as possible. These a

ds to be managed as such. With no infrastructure and as few 
re the areas of high importance to wildlife and their survival 

 here are: 

th of the bridge is 
essentially SCWS and out of bounds for fishing. This will be difficult to enforce, 
but a local extraction and sports fishing zone could be created for the river north 
of the 3rd platform. 

• Turtles: An attempt should be made to establish whether there is still a viable 
Hickatee population, and management should be put in place to protect this turtle 
by establishing a no-take zone and respecting closed seasons. 

• An investigation should be made into the importance of sand bars as nesting sites 
for reptiles and facilitate their protection. 

 

Another important topic for the management plan will be the maintenance of the 
biological corridors between the Crooked Tree Wildlife Sanctuary and the Community 
Baboon Sanctuary. 

A public awareness campaign should also be part of the management plan. In the long 
run, public participation will be the only way to curb hunting in the SCWS. 

A tourism management plan should also be considered in the management plan. Not only 
on how tourists should behave in the sanctuary but also on how tourists need to be 
attracted. Special consideration should be given to attracting research students to conduct 
studies in the SCWS. 

should not be further threatened by trails that only create easy access to hunters. 

The river itself should be a management zone in it self. Important issues

• Crocodiles: These are important tourism assets. Yet, in order to prevent conflicts, 
their presence near the village should not be encouraged (see section on reptiles). 

• Fish: These are an important local resource. The entire river sou
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