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Background

The Monkey River watershed is the land area that 
collects rainfall and delivers it to the Bladen, Trio, and 
Swasey branches of the Monkey River and the main 
river itself.  Geology, soils, and human land uses in the 
watershed determine the quantity and quality of the 
water that enters the river network for delivery to the 
Caribbean Sea.  The timing and magnitude of water 
flow in the river channel determines the loads of sand, 
silt, nutrients, and pollution that are delivered to the 
floodplain and the ocean.  The Monkey River meets 
the sea at the northern (up-current) end of the Port 
Honduras Marine Reserve.  The Monkey River is 
important because it supports more than 10,000 
people in nine villages and the agricultural industry 
with water for irrigation and domestic use, bush 
products, sand and gravel, fish and wildlife, and 
recreational opportunities.  It also feeds protected 
estuary and marine ecosystems with robust tourism 
and commercial shellfish industries.  Of the many 
people that use the river daily, the residents of 
Monkey River Village, ŀǘ ǘƘŜ ǊƛǾŜǊΩǎ ƳƻǳǘƘ, have the 
longest history of dependence on the river for their 
daily needs, including the abundant river sand that 
used to nourish an extensive beach down-drift of the 
river mouth. 
 
Monkey River VillageΩǎ ŦƻǳƴŘƛƴƎ ŦŀƳƛƭƛŜǎ ǎettled on a 
sandy ridge in the river mouth area in the mid-1800s.  
The village population peaked in the mid-мфллΩǎ ŀǘ 
nearly 3,000 residents and today is home to 200 
people descended from the founding families.  The 
linkage between the village and the watershed is so 
intimate, that in 1993, the Government of Belize 
declared the entire Monkey River floodplain as a 
{ǇŜŎƛŀƭ 5ŜǾŜƭƻǇƳŜƴǘ !ǊŜŀ ǘƻ άΧprotect and preserve 
the natural resources of Monkey River that residents 
ŘŜǇŜƴŘ ƻƴ ŦƻǊ ǘƘŜƛǊ ƭƛǾŜƭƛƘƻƻŘέΦ  After 150 years 
occupying the mouth area, shoreline erosion is 
creating an unfolding tragedy where more than 30% 
of lots in the village, multiple homes, and the front 
line of graves in the cemetery have been washed into 
the sea, displacing residents.  Watershed degradation 
is the leading cause of erosion.  Villagers have 
struggled to reverse the erosion within their means, 
but the problem requires a higher level of response. 
 
¢ƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǘƘŜ ǿŀǘŜǊǎƘŜŘΩǎ млΣллл ǊŜǎƛŘŜƴǘǎ live 
away from the coast in the watershed [Independence 
(pop. = 4,014), Bella Vista (~5,000), Red Bank (1,201), 

Trio (899), Bladen (466), San Isidro (375), San Pablo 
(250), San Juan (443) and Cowpen (142)], including the 
growing village of Bella Vista has become a hub of 
population and commerce.  Many residents rely 
heavily on the watershed for agricultural and grazing 
lands, and on the river for sand and gravel, irrigation 
water, livestock water, drinking water, fish and game 
production, and laundry and washing, recreation, 
tourism, and floodplain forest products.  The residents 
of the upland communities share a common set of 
circumstances with Monkey River Village in that 
changes to water quantity and water quality in their 
local streams have degraded their quality of life and is 
exposing them to economic and health risks. 
 
¢Ƙƛǎ άRoadmap for Restoration of the Monkey River, 
its Watershed, and its Shoreέ describes the most likely 
causes of river degradation and erosion and outlines a 
long-term vision for restoration of the river and its 
watershed for the benefit of all users and downstream 
ecosystems.  Specifically, the Roadmap:  
 

1. Defines six restoration goals to achieve the 
desired states of the river and the shoreline; 

2. Describes the actions needed to satisfy each 
restoration goal; 

3. Outlines a science program that will enable 
better decision making. 

 

Finally, the Roadmap describes a vision of the future 
where actions taken now lead to benefits to all users 
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of the Monkey River watershed and helps buffer local 
populations from negative consequences of sea level 
rise and climate instability. 
 
The roadmap was prepared by the founding members 
of the Monkey River Watershed Association (MRWA) 
with technical advice from the U.S. Geological Survey 
and university scientists.  MRWA is a community-
based organization registered in 2017 άΧto conserve 
and restore the integrity of the entire Monkey River 

WatershedΧέ and ensure that it continues to provide 
a multitude of benefits to watershed residents and the 
Port Honduras ecosystem.  MRWA works with a large 
coalition of organizations including the Belize 
Foundation for Research and Environmental Education 
(BFREE), the Toledo Institute for Development and 
Environment (TIDE), Southern Environmental 
Association (SEA), and ̧ ŀΩŀȄŎƘŜ /ƻƴǎŜǊǾŀǘƛƻƴ ¢Ǌǳǎǘ 
(YCT). 

Causes of river degradation and beach erosion 
Experts toured the Monkey River watershed in October 
2017 to observe conditions in the river channel, assess 
potential causes of erosion, and propose studies 
needed to clarify the situation.  The experts concluded 
that reduced sand delivery to the coast from 
upriverτnot sea level riseτis the likely main cause of 
the beach erosion problem.  The technical report 
suggests that reduced sand delivery to the coast is 
primarily the result of decades of intensive use of land, 
water, and river sand in the middle reaches of the river 
network.  Climate change is seen as an important 
secondary actor that exacerbates problems caused by 
activities in the watershed.  The major findings from 
the technical report are described below: 

¶ Not enough sand is being delivered to the river mouth 
to replace the sand being lost to natural shoreline 
erosion.  Two possible causes of lower sand delivery 
are (1) lower flood flows and (2) less sand supply in 
the river channel. 

¶ Floods carry the greatest amount of sand annually.  
Historically, the river pushed sand and silt several 
kilometers past the Monkey River mouth into the 
Caribbean Sea during large floods.  It appears that 
flood flows have been reduced causing the sand to 
settle in the river channel above the river mouth area.   

¶ άFƭƻǿ ǇƛǊŀŎȅέ appears to be taking place, where flood 
waters are diverted from the Swasey Branch and main 
stem Monkey River into neighboring watersheds 
through manmade ditches (Big Cr., Sennis River, and 
Pine Ridge Cr.).  Flow piracy could be cutting the peaks 
off of floods, reducing maximum flow and the rivers 
ability to transport sand. 

¶ The Monkey River watershed has been the center for 
.ŜƭƛȊŜΩǎ ŎƻƳƳŜǊŎƛŀƭ ōŀƴŀƴŀ ǇǊƻŘǳŎǘƛƻƴ ǎƛƴŎŜ ǘƘŜ 
мфулΩǎ ǿƛǘƘ ƭŀǊƎŜ ŦŀǊƳǎ ƻƴ ŀƭƭ ōǊŀƴŎƘŜǎ ƻŦ ǘƘŜ ǊƛǾŜǊΦ  
Poor land stewardship practicesτincluding regular 
clearing ƻŦ ŦƻǊŜǎǘǎ ǊƛƎƘǘ ǘƻ ǘƘŜ ǊƛǾŜǊ ōŀƴƪ ƛƴ мфулΩǎ ŀƴŘ 

мффлΩǎτresulted in large amounts of soil erosion.  
Banana farms attracted new watershed residents and 
industries like commercial gravel mining.  The 
construction of the Southern Highway around the year 
2000 likely led to a large pulse of fine sediment.  One 
of the cumulative results of watershed activities has 
been siltation of the river channel in Swasey and Trio 
branches in particular.  Heavy loads of silt in the river 
channel displace the amount of sand that can be 
transported because the finer silt particles get picked 
up first during floods instead of sand, thereby 
reducing the amount of sand moving during floods. 

¶ Sand and gravel have been intensively mined from the 
Swasey River since the 1990s to build the Southern 
Highway and numerous cement structures in Bella 
Vista, Placencia, Punta Gorda, and Independence.  
Extraction of sand may reduce the amount of sand 
supply available to feed the beach at the river 
mouth. 

 
 
 
 
 
 
 
 
 
 
 

 

 

¶ Even though most sand moves during large floods, dry 
season flows still move some sand and silt.  Water 
extraction from the river for banana irrigation 

Ditches in a newly-prepared banana field on 
lower Swasey Branch prior to planting.  
Ditches have strong effects on hydrology. 



reduces river flow and the amount of sand and silt 
that the river can carry in the dry season. 

¶ Fisheries and wildlife have been depleted through the 
middle reaches of the river since the early 2000s by 
overharvest and habitat degradation.  Habitat 
degradation has been caused by the factors mentioned 
above, and increased harvest pressures on fish and 
game as population got larger and the river became 
more accessible. 

¶ Water sources have been contaminated by human, 
pig, and cow feces, agricultural chemicals, and 
nutrients leading to increased public health risk, 
excessive algae growth, and lower river health. 

¶ Substantial land subsidence (lowering of the land 
surface) has made Monkey River Village more 
vulnerable to storm surge.  Subsidence occurred after 
Hurricane Iris (2001) removed most of the trees in the 
village and was further exacerbated in 2009 when an 
earthquake caused sand compaction. Sand is carried 
away from the beach by the (usually) north-to-south 
longshore current in interaction with wave action.  

Tropical storms and hurricanes appear to be 
associated with the fastest rates of beach erosion. 

¶ Sea level rise is a slow actor that will exacerbate the 
sand delivery problem and put the village at greater 
risk during future hurricanes.  Any climate-driven 
changes in the timing and amounts of rainfall also 
threaten to exacerbate the current crisis by affecting 
sand delivery to the coast. 

 
Lƴ ǎǳƳΣ ŎƘŀƴƎŜǎ ǘƻ ǘƘŜ ǊƛǾŜǊΩǎ ƘȅŘǊƻƭƻƎȅ ŀƴŘ ǎŜŘƛƳŜƴǘ 
delivery ƘŀǾŜ ƻǾŜǊǿƘŜƭƳŜŘ ǘƘŜ ǊƛǾŜǊΩǎ ŎŀǇŀŎƛǘȅ to clear 
out its own channel of sand and silt all the way to the 
coast.  Water quality degradation simultaneously 
threatens the well-being of thousands of upland 
residents.  To correct the situation, river hydrology and 
sediment loads must be restored, contaminant sources 
reduced or eliminated, and the front of Monkey River 
Village stabilized until the beach begins to build itself 
back or is put back by human agency. 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Restoration goals for the river and shoreline 
Examples from other rainforest rivers suggest that rivers restore themselves once their hydrology and sediment 
loads are returned to a less impacted state and contamination sources are dealt with.  Below we propose six 
restoration goals that, if achieved, have a high potential to improve sand delivery and water quality.  The six 
goals are listed in order of highest to lowest perceived urgency, and can be pursued simultaneously: 

1. Stabilize the Monkey River shoreline ς to protect life and property until natural river sand 
delivery processes can be restored. 

2. Reverse land subsidence in Monkey River Village ς to decrease the risk of negative outcomes 
associated with storm surge and sea level rise. 

3. Restore wet season peak river flows ς to give the river back the power to clear its own channel 
and push sand to the coast. 

4. Reduce the amount of fine sediment entering the channel ς to increase sand transport, 
maintain soil fertility in the uplands, improve floodplain habitats, and increase groundwater 
recharge. 

5. Restore dry season river flows ς to increase dilution of pollutants, increase sand and silt 
transport, and provide sufficient water for irrigation and other human needs. 

6. Leave more sand in the river τ to maintain downstream supply and increase channel stability 
and habitat quality. 

As they are achieved, each goal will result in improved habitat and better water quality throughout the river 
network.  The next section describes a set of actions that, if implemented effectively, will help restore 
hydrology and sediment dynamics in the river. 



The Roadmap 
Degraded river function is the result of many decades 
of intensive development in the watershed.  
Nonetheless, immediate actions can be taken now to 
remove the root causes of river degradation and 
insufficient sand delivery.  Many of the actions 
needed to restore sand delivery to Monkey River are 
the same ones needed to improve local water and 
habitat quality for upstream communities.  The road 
map summarized in the table below presents a set of 
restoration actions that have been identified to 
remove the root causes of river degradation.  The list 
of actions was identified by MRWA in consultation 
with expert river scientists, watershed communities, 
and organizational partners.  Each action item 
represents a discrete project within a much larger 
program to restore the Monkey River. 

Goal 1: Stabilize Monkey River beach front and build 
it back 
North-to-south coastal currents and east-to-west 
wave action are the forces that carry sand away from 
the Monkey River beach.  As watershed restoration is 
being pursued, MRWA and its partners will protect the 
existing shoreline by installing physical barriers to 
wave energy and erosion and then backfill sand 
behind these.  The current strategy relies on filling 
massive ǎȅƴǘƘŜǘƛŎ ŦŀōǊƛŎ άƎŜƻǘǳōŜǎέ ǿƛǘƘ ǎŀƴŘ ǘƻ 
create barriers that will last for 10 to 20 years.  
Geotubes can be installed and maintained with a small 
commercial dredge. 
 
At least one row of shore-parallel geotubes will be 
placed south (downdrift) of the river mouth to past 
the burial ground (see figure on page 7).  A first row 
will be placed close to the existing shoreline and will 
be backfilled with sand to protect the remaining lots in 
Monkey River.  An additional row would be beneficial 
at the historic margin of the beach at about the 4-foot 
depth contour.  The second row would further reduce 
wave energy to reduce sand scour.  The backwater 
environment behind the second breakwater row may 
provide opportunities to establish fringing mangroves 
or another vegetation to further buffer from waves.  
Either way, new plantings of salt-tolerant trees and 
bushes in the newly backfilled area will be critical to 
reinforce the land and protect against future erosion.

It will be necessary to move relatively large volumes of 
sand to achieve these outcomes.  Such work could be 
done by contractors using commercial dredge 
equipment or by residents of the village using a (yet to 
be purchased) άŎƻƳƳǳƴƛǘȅ ŘǊŜŘƎŜέ ǘƻ ƳƛƴŜ ǎŀƴŘ 
from the river mouth.  Nourishing the beach, 
preferably with sand from the river mouth area, will 
be necessary to reverse further loss of property while 
river function is restored. 
 
A third strategy to sustain the beach once it has been 
lined with geotubes, is to pump the sand that is 
currently clogging the river mouth out to the sand bar 
that was historically located outside of the river 
mouth in the sea.  Nourishing the historic bar would 
enable waves and currents to clean, sort, and 
redeposit the sand onto the beach front. 
 
Goal 2: Reverse land subsidence in Monkey River 
Village 
Monkey River is built on a littoral ridge that was 
historically nourished by sand and silt deposited when 
the river flooded the village from behind (upriver).  
Until large floods are returned to the village, 
additional dredging of the river mouth and placement 
of sand on village lots will achieve the dual purpose of 
raising land elevations and keeping the main river 
channel open for boat traffic. 
 

Geotubes installed by the community of 

Monkey River in 2018. 


