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The Elected Officials Guide to Earthquakes in 

Trinidad and Tobago 

Introduction 
Earthquakes can strike at any time, with no warning of their intensity or destructive capabilities. The 

scientific community cannot stand alone in seeking to reduce the loss of life and property an earthquake 

can cause. It requires a concerted effort from all disciplines including engineers, emergency service 

personnel, educators and health practitioners to lessen the risk the country faces from seismic hazard. 

Elected officials, in particular, have the responsibility and the power to ensure that the risk from seismic 

hazard is significantly reduced.  

Role of the Elected Official 
The role of elected officials, prior to an earthquake event, is to prepare their represented community.  

This includes, but is not limited to: 

 Ensuring that legislation regarding building codes are passed and enforced throughout the 

construction industry; 

 Offering attractive incentives and programmes to constituents so as to encourage proper 

building practice for new structures, as well as retro fitting of older structures; 

 Ensuring that emergency services personnel in your area have adequate training and equipment 

to respond to an earthquake; 

 Developing evacuation plans and mitigation policies for your area as well as advising residents to 

have an emergency plan; and other like activities that will protect the life, health and safety of 

the residents of the community.  

Are Earthquakes a problem in Trinidad and Tobago? 

Yes. At the moment, Trinidad and Tobago is not fully prepared to deal with the after effects of a 

moderate to large earthquake event. Earthquakes by themselves are not a problem; the built 

infrastructure is the issue. Earthquake risk in the country is currently unacceptably high due to a 

combination of the danger of strong earthquakes and a broad range of vulnerability factors. 

Vulnerability is due mainly to a rapid increase in exposure; ineffective development planning; 

inadequate building standards and construction practices; lack of and/or non-adherence to a suitably 

enforced building code and regulation; and a population that is oblivious to the magnitude of the threat 
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and is consequently unprepared to cope with the impact of large earthquakes that will inevitably occur 

in the future.   Whilst an established framework exists for public safety, health and welfare, the 

components are fragmented and are lacking in a coordinated mechanisms to effectively tackle 

earthquake specific problems. 

 

Due to its geographical location within an active earthquake belt, Trinidad and Tobago has always been 

exposed to intense earthquakes, including extreme events that infrequently occur, but are high in 

destructive potential (Figure 1). Very large tremors with such characteristics occurred within striking 

range of the islands in 1530 and 1766, and at least once between 500 to 2700 years before present, i.e. 

before the islands were settled by Europeans.  By virtue of the low population exposure and the 

somewhat low vulnerability that prevailed at the time of large historic events (1530 and 1766), the 

losses incurred were comparatively modest even though the events were definitive in terms of size and 

intensity of shaking. The earthquake with the most fatalities, seems to have occurred in the year 1795.  

It claimed at least 40 lives, destroyed many buildings and caused a tsunami that was observed in Port of 

Spain. Like most of the earlier accounts of earthquakes affecting Trinidad and Tobago, the effects and 

damage caused by other less destructive events, which occurred during the intervening period through 

to the  21st Century have been sketchily documented.  Collectively, the short and scantily documented 

earthquake history gives the impression that earthquake risk is low, but this is far from the reality. 
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Figure 1: Known major Eastern Caribbean earthquakes (1502-2007) 

In reality, Trinidad and Tobago is well within the range of several geological faults and seismic source 

zones that are capable of producing strong (magnitude 6-7) and major (magnitude 7-8) earthquakes 

(Figures 2 and 3). Fortunately, damaging earthquakes occur rarely and those with extreme destructive 

potential occur very rarely.  There are very important points to note here:  

(1) Earthquakes appear to occur randomly (independent of each other) within an area, especially one 

where there are several source generators,  

(2) In most zones, earthquakes tend to follow some time dependence relationship, i.e. the longer the 

time expired since the last event, the higher the likelihood of the next, 

(3) Events can occur in time clusters during some period and occur periodic at other times. Collectively 

the foregoing points explain the notion that earthquakes occur without warning.  For mitigation and 

planning purposes, the 50 year forecast exposure is commonly considered because it corresponds to the 

typical lifetime of a building.   
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Figure 2: Epicentral distribution of earthquakes greater than magnitude 5 near 
Trinidad and Tobago during the period 1955-2008. 

 

Figure 3: Location of major faults in Trinidad and Tobago 

An earthquake characterized by extreme ground shaking is statistically due.  Several recent 

developments and observations of possible precursors have reinforced the prospects of this forecast.  

These include inter-alia: 

1. A temporal increase in the number of strong earthquakes currently being observed on the 

boundary of the Caribbean plate.   Time clustering of potentially damaging earthquakes has 

been observed repeatedly in the Caribbean during the historical period.  This also coincided with 

increased likelihood of large events occurring in the south-eastern Caribbean.   
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2. An increase in the number of felt events with focus directly under or very close to Trinidad and 

Tobago has been observed in the last 15 years. This signals that changes are occurring in the 

local crustal strain field and this could be a hint of a larger impending event.   

3. A recent study by (Weber et. al) has identified the Central Range Fault (CRF) as the currently 

active boundary between the Caribbean and South American Plates.  The CRF may have been 

accumulating strain for more than 500 years and could be locked and ready to unleash an 

earthquake greater than magnitude 7 somewhere along the CRF.   

4. Another study (Latchman 2009) has determined that there is a strong temporal association 

between seismic activity on the South-East Tobago Fault System (which produced a damaging 

magnitude 6.7 event in 1997) and the Vema Fracture zone located within the Mid Atlantic Ridge.  

The latter almost always triggers earthquake activity on the Tobago fault with a latency of about 

38 months and the peak magnitude during the activity tends to be greater than its precursor on 

the Vema fracture Zone.  Within the last two years an event of damaging potential occurred on 

the Vema fracture zone.  As a consequence, there is an increased likelihood that Tobago may 

experience another damaging earthquake within a year or two. 

5. The latest revised estimates of earthquake hazard in Trinidad and Tobago are higher than 

previous estimates.  Informed by several new primary historical accounts of earthquakes, recent 

geological studies are indicating that the Gulf of Paria and the western coast of Trinidad may be 

more susceptible to earthquake hazards than previously thought.  The location of the two 

principal cities, two energy-based industrial estates and a thriving marine industry are along this 

fragile zone constitutes earthquake exposure and therefore risk.  This should be a matter of 

great concern.  

What can we expect from an earthquake in Trinidad and Tobago? 
Given the present building stock, existing building practises and regulation, the estimated human and 

economic loss from an extreme event could be significant – as many as 30,000 fatalities and more than 

US$5 Billion in damage in either of the two cities in Trinidad. At the National Earthquake Consultation 

organized by the Seismic Research Centre and the Office of Disaster Preparedness and Management in 

July 2010 the following points were highlighted as the main reasons for the nation’s increased 

vulnerability.  

The current state of affairs is attributed to: 

1. Low level of awareness of earthquake vulnerability and risk in society. 

2. Lack of an enlightened policy on earthquake safety. 

3. Vulnerability of the reinforced concrete framed structures that are widely used in Trinidad and 

Tobago to seismic loads.  This is due to deficiencies related to design and construction.   

4. Non-existence of a National Building Code.  A small building code or construction guidelines for the 

informal building sector was recently introduced, but there are no mandatory requirements for its 

use. 

5. Flawed legislation, which gives a minister of government the power to bypass the regulatory 

institution. 
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6. New legislation that has complicated the planning approval process regarding earthquake risk.  

7. Ineffective regulatory systems.  Three key areas should be addressed: licensing of builders and 

contractors; mandatory registration of practising engineering professionals and the design approval 

and building regulation compliance systems. 

8. Under resourced and/or incapacitated regulatory, disaster management and professional 

engineering institutions. 

9. Outmoded disaster management legislation. 

10. Lack of a programme to consistently collect vulnerability data and make periodic estimates of risk. 

Data is lacking in three areas: strong ground motion time history, shallow geophysical parameters at 

the local scale (seismic microzonation) and building inventory and fragility. 

11. Lack of data to implement and inform sound land use practices to help constrain seismic risk that 

may arise from ill planned or unplanned development. 

12. Absence of effective policies and strategies to ensure critical facilities and lifelines perform as 

expected in disaster situations. 

13. Lack of a programme to consistently promote preparedness and prevention activities such as 

contingency planning and drills.  

Catastrophic earthquakes can adversely affect the environment, overwhelm production facilities, 

distribution systems and economic markets; jeopardizing the financial stability of businesses, insurers, 

communities and the nation. Infrastructural development has gone unchecked and unplanned over the 

past 30 years. After correcting the annual Gross Capital Formation figures for the period (1980 – 2008) 

using the GDP deflator ratios from the World Bank, a cumulative value of US$162.943 Billion 

(approximately TT$1 Trillion) can be assigned to the country’s infrastructure. Should a moderate 

earthquake cause 10% of the infrastructure to be damaged (this is the typical provision in countries that 

have well established and enforced building codes that are based on life safety), it can result in losses 

over TT$100 Billion.  

The severity of an earthquake depends on four principal factors: 

1. The magnitude and depth of the earthquake  
2. Its location and proximity to urban areas 
3. The time of day, and 
4. The public policies for mitigation and preparedness to reduce vulnerabilities in the built 

environment of each represented area and the corresponding unacceptable risks. 

Only one of these factors- public policies- can be controlled; the remaining three cannot.  

The Way Forward 
Failure to address the link between development and earthquake risk, especially during current and 

future episodes of economic development, will increase the severity and scale of the impact of 

large earthquakes that will inevitably occur in Trinidad and Tobago.  Now is an opportune time to 
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intervene by taking the appropriate measures to address the deficiencies identified in this document.  A 

feasible approach is to implement and sustain a national earthquake risk reduction programme aimed at 

improving earthquake safety to a specific target level.  The rationales behind this approach are as 

follows: 

1. In Trinidad and Tobago, earthquakes, more than any other natural and man-made hazard, have 

the potential to inflict the largest amount of losses (fatality and property) in one occurrence.   

2. Time is of great essence.  Within a given tectonic province, large earthquakes tend to cluster in 

time. Given the recent spate of events on the periphery of the Caribbean plate there is 

increased likelihood of a large earthquake that may severely affect the south-eastern Caribbean.  

The working timeframe is of the order of a few weeks to a few decades. 

3. Earthquake safety has not received the appropriate level of attention for so long in Trinidad and 

Tobago that it will overwhelm the capacity of any of the existing local disaster management 

institutions to attempt to reduce the risk to an acceptable level within a reasonable time frame. 

4. The traditional way of addressing the problem using discipline specific approaches in an ad-hoc 

manner has not worked effectively.  A problem specific programmatic approach which works 

successfully in many countries needs to be applied.  

5. The recent spate of earthquake related disasters around the world has created both opportunity 

and impetuous to take stock of the threat to Trinidad and Tobago and to take positive measures 

to initiate a program of solutions. A resounding attendance at the National Earthquake 

Consultation in July 2010 and enthusiasm for action is also a demonstration of the keen interest 

in the subject. 

 

In the event of a calamitous earthquake, the contingent liability faced by government will be significant 

(tens of billions of dollars).  Current ex-ante risk financing provisions such as the CCRIF1 policy and 

private insurance are grossly inadequate to cover expected losses.  The increased frequency and severity 

of natural disasters in recent years has made it more difficult to mobilize relief and recovery funds after 

disasters and this will be further compounded given growing public debt in Trinidad and Tobago.  The 

cumulative effect could be extensive: setting back the country’s millennium development goals, the 

sustainable development plans, human development and economic gain as well as eroding the heritage 

and stabilization fund and current market shares.  Planning from now to reduce and transfer the risk is 

                                                           

1
 The Caribbean Catastrophe Risk Insurance Facility (www.ccrif.org) 
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the best approach to reduce the huge contingent liability and protect the country’s wealth, human 

capital and economic advantage. 

What effect can you have on reducing the risk? 
It is evident that the GoRTT has increased public spending in an effort to reduce disaster risk since the 

immediate aftermath of the Hurricane Ivan, which devastated Grenada and the Indian Ocean tsunami in 

2004.  Considerable progress has been made across the disciplines of contingency planning, emergency 

management, environmental management, risk transfer and the monitoring of natural events.   

Initiatives currently underway include the development of a building code, a microzonation programme 

and the restructuring of the planning and building regulation system. Strong earthquakes in and around 

Trinidad and Tobago are certain to occur in the future. Through better understanding of the earthquake 

hazard and through public education, mitigation and support from elected officials like yourself, losses 

of life and property in future earthquakes can be reduced. As an elected official, your role in addressing 

this hazard is critical. Your support is required on issues directly tied to your constituency’s vulnerability. 

Your actions can mean the difference between an earthquake with minimal impact and quick recovery 

and one that has catastrophic impact with a long recovery period. 

Recommendations 

1. Ensure your constituency has a disaster emergency plan and familiarize yourself and key 

members of staff with mitigation policies for the area. Effective mitigation policies such as 

incentives for retro fitting old structures or adhering to the building code when building homes 

can enhance the community’s resilience to disasters.  

2. Raise awareness in your community. The nation’s vulnerability is exacerbated by the mentality 

of the citizens. By supporting scientists, engineers and other organizations in earthquake safety 

education and outreach initiatives, building courses etc. you can help change the mindset of 

your constituency. These programmes promote community-wide mitigation efforts and can help 

reduce the loss of life and property within your area of representation. As a public official, you 

have an important role in promoting partnerships and cooperation between the scientific 

community and your constituents.  

3. Ensure proper legislation such as a national building code is passed and more importantly 

enforced throughout the nation, but also in your constituency. Following a disaster, support 
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legislation that would encourage long term reconstruction goals. It takes effective interaction 

between elected officials and those involved in post-disaster recovery for long-term 

reconstruction results to be of any success.  

4. Encourage cross-discipline planning as a means of strengthening your community’s resilience. It 

takes more than the scientific, engineering and 

planning and design communities to reduce risk. 

You have the power to ensure that all voices are 

heard and proper, sustainable mitigation policies 

and plans are put in place. 

5. Become familiar with the appropriate 

legislative and emergency management protocols 

for the level of government you represent. Should a 

disaster occur you may be called upon to assume 

more responsibilities in the government in addition 

the ones you have to your constituency. Work with 

communities to reduce vulnerability in schools.  The 

country’s future lies with its children. Ignoring the 

safety of our schools compromises the future of our 

country. 

Summary 
As an elected official, you have the responsibility to ensure your constituency’s risk level to an 

earthquake is significantly reduced. The problems that increase the nation’s vulnerability have been 

highlighted. The way forward is very difficult, but small steps steadily taken will ensure that the 

necessary change occurs.  If the earthquake threat is properly confronted and comprehensive 

legislation, mitigation polices and incentives are put in place by the authorities, the loss of life and 

property will be considerably lessened. Failure to act on even the smallest of plans can result in 

catastrophic losses.  

Components of a Successful 
Emergency Management 

1. Professionally trained staff  
 

2. Excellent working relationship 
among the legislative leadership 
and emergency management 
agency director and staff  

3. Sufficient funding  
 

4. Support for preparedness, 
response, recovery, and 
mitigation projects  

 
 An emergency management 

agency that not only is integrally 
involved in land-use planning, 
economic development and 
housing decisions, but also is 
represented in different 
departments within government. 
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Stacking up the Evidence 

• There is mounting seismotectonic evidence that one or more earthquakes of extremely destructive potential is 
looming on the horizon in the south-eastern Caribbean. 

 

• The ground motions produced by these earthquakes are likely to exceed those experienced during most 
earthquakes that have affected Trinidad and Tobago in the last 200 years and will rigorously test the stress 
threshold of the built environment. 

 

• It is difficult to comment with any degree of certainty on the earthquake vulnerability of the essential building 
infrastructure.  

 

• In the absence of a legally enforced building code or suitable construction guidelines, the informal building 
sector has resorted to building materials and construction practises that are insidious to earthquake risk. 

 

• It appears that more than 50% of the residential settlements are ill-planned or unplanned.  No statutory 
permission was given for the construction of many houses (e.g. more than 70% in 1989) and where approvals 
were given; the construction process was not adequately monitored to ensure compliance with suitable 
regulations. 

 
• As many as 70% of commercial structures inspected by the Design Engineering Branch of the Ministry of 

Works and Transport for approval have not met suitable code requirements for earthquake resistance. 
 

• Commercial and industrial zones on the west coast will experience anomalously high ground shaking during 
strong earthquakes.  This increases the possibility of exposure to secondary hazards such as fire, liquefaction, 
ground settlement and subsidence surge. 

 

• The population at large is oblivious to the prevailing state of affairs. 

 


