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THE MARINE GEOLOGY UNIT 

The Marine Geology Unit (MGU) was created in November 2000 as an informal unit of the Department of 

Geography and Geology, University of the West Indies at Mona (UWI) to compile a list of geological and 

ÇÅÏÐÈÙÓÉÃÁÌ ÁÃÔÉÖÉÔÉÅÓ ÉÎ *ÁÍÁÉÃÁȭÓ %ØÃÌÕÓÉÖÅ %ÃÏÎÏÍÉÃ :ÏÎÅȢ  This initial project was followed by two 

progammes to investigate the hazards of the coastal zone, funded by the United States Agency for International 

Development (USAID) and the Environmental Foundation of Jamaica (EFJ). 

 

THE MISSION OF THE MGU IS TO APPLY RESEARCH ON COASTAL PROCESSES AND LANDFORMS FOR THE 

BENEFIT OF THOSE LIVING IN AND UTILIZING THE COASTAL ZONE.  

4ÈÅ ÍÁÉÎ ÔÈÒÕÓÔ ÏÆ ÔÈÅ 5ÎÉÔȭÓ ÐÒÏÇÒÁÍÍÅ ÉÓ ÔÈÅ ÁÐÐÌÉÃÁÔÉÏÎ ÏÆ ÉÔÓ ÒÅÓÅÁÒÃÈ ÅØÐÅÒÔÉÓÅ ÔÏ ÔÈÅ ÅØÁÍÉÎÁÔÉÏÎ ÏÆ 

processes leading to coastline changes, particularly in light of present concerns of climate change and sea level 

rise. The results of these investigations have been applied to identifying site specific hazards of the Jamaican 

coastline, coastal vulnerability, and the impact on coastal communities. 
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The following persons, full or part-time associates of the MGU at various times, were involved in the field 

surveys and reporting: 
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Rowe, assisted by Shakira Khan  and Gail Simpson. Edward Robinson  and Shakira Khan  led the 
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Information on Dean was also contributed by Deborah-Ann Rowe, University of Chester, under an arrangement 
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localities near Ocho Rios.  The work of the unit has been encouraged and supported over the years by many 
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Rafi Ahmad, Unit for Disaster Studies. George Warner, former Director of the Centre for Marine Sciences UWI, 
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PROLOGUE4 

It was the spring of 2005. The three of us, from the Marine Geology Unit at the University of the West 

Indies, had left Discovery Bay about an hour previously. From a hot, sunny morning there we were 

running into threatening weather, with low grey clouds scurrying across the sky. And now we had arrived 

at our destination and field objective ɀ the lighthouse at Galina Point in the parish of St. Mary. 

We got out of the vehicle and looked around. The scene was one of desolation. On every side there was a 

flat expanse of sharp, jagged coral limestone, without soil or vegetation of any kind. Further inland, low 

bushes and shrubs, interspersed with a few small thatch palms, had taken hold on the bare surface. In 

front of us stood the lighthouse, a curious slender concrete structure, soaring skyward. Behind it the sea 

was heaving, throwing its waves against the low limestone cliff, every now and then raising a jet of foam 

into the sky. 

 

Two months before we had paid a brief visit to the southern part of Galina, and, in the fading light, noticed 

several large isolated boulders, resting on the pitted coral platform, looking like enormous chess pieces 

on a huge chess board. How did the boulders come to be here? These were blocks of rock weighing several 

tens of tonnes apiece. There were no nearby inland slopes down which the boulders could have rolled. So 

what forces could have moved rocks of this size? We had left the area without reaching a definite 

conclusion, but determined to return to examine them properly. 

 

Well, here we were once again, and almost immediately we spotted the boulders, scores of them, sitting 

there on the flat limestone surface. They were much more numerous than we had previously thought. We 

set about examining each boulder in turn, plotting its location on the ground with a geographical 

positioning system (GPS), measuring its size, and looking at its composition. The largest of the boulders 

measured nearly 6 metres in length, and was estimated to weigh over 60 tonnes, although most examples 

were much smaller, and they were scattered up to 160 metres inland from the cliff edge. Even the 60 

tonner was 75 metres inland. Many had plants, even shrubs growing on them, suggesting they had been 

there for some time. They were made of hard limestone, mainly containing the remains of elkhorn corals. 

Today, elkhorn coral grows most profusely at the crest of the modern reefs. However, these boulders were 

evidently not from any modern reef, as the rock forming the boulders was dense and the corals fossilised. 

They probably originated from what had once been the crest of some ancient coral reef. Now, the platform 

on which the boulders rest was composed of rock that had probably formed some 130,000 years ago as a 

reef. Since then this reef had been raised some 5 to10 metres above the modern sea level (or, perhaps, 

modern sea-level is 5 to 10 metres lower than it was 130,000 years ago). The boulders, in fact, closely 

resembled those parts of the platform rocks nearest to the sea. It seemed likely, therefore, that they had 

been torn from the cliff forming the seaward edge of the platform and rolled across it to finally rest further 

inland. It was as if some giant hand had plucked each boulder from the cliff face and flung it far inland 

from the shore. What natural processes had the ability to do this?5   

Only two mechanisms seemed capable, either an extremely violent hurricane with its associated storm 

surge, or perhaps, a tsunami. A third but probably less likely mechanism might be a rogue wave6. In 

support of the hurricane hypothesis, we looked at the reports of the last major storm to pass along this 

coast, hurricane Allen in 1980. Conliffe Wilmot-3ÉÍÐÓÏÎȟ ÔÈÅÎ ÏÆ ÔÈÅ ÇÏÖÅÒÎÍÅÎÔȭÓ -ÉÎÅÓ ÁÎÄ 'ÅÏÌÏÇÙ 

Division reported that storm waves and surge at Galina, producing 12 metre-high waves breaking over 

the cliff top, had washed several tonnes of ÒÅÅÆ ÆÒÁÇÍÅÎÔÓ ÁÎÄ ÂÌÏÃËÓ ÏÎÔÏ ÔÈÅ ÐÌÁÔÆÏÒÍ ÁÎÄ ÉÎÔÏ ÐÅÏÐÌÅȭÓ 
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houses, damaging or destroying some 75 dwellings in the area7. In our own survey, eyewitnesses of that 

storm showed us boulders of one to four or five tonnes weight that had been moved during its passing. 

Conliffe also reported similar occurrences at other places. Could storms more intense than the category 4 

Allen have moved even bigger boulders?  

The most violent tropical storms known to date may have raised storm surges up to heights of nearly 15 

metres8, and storm waves as high as 20, perhaps even 30 metres, capable of moving rocks several tons in 

weight. An account of the passage of the eye of a November 1932 hurricane over the little island of Cayman 

Brac included a report that tumultuous seas swept inland with waves reportedly breaking over 130 feet 

high cliffs9. 

But how powerful would a storm have to be for its waves to carry a 60 tonne block 75 metres inland? 

Although there are plenty of smaller boulders, lying about on the surface at Galina that could have been 

emplaced by hurricanes, it seemed to us that the largest, blocks weighed more than those that might be 

moved by even a very intense hurricane. In an extensive discussion of boulder deposits on the island of 

Bonaire Anja Scheffers mentions that scientists who study the forces and sediment movement associated 

with such events had suggested at that time (2004 and before) that storm waves with this capability 

would have to be some 80 to 100 metres high10. 

This brought us to consider the alternative: the only other known event that might generate waves of 

sufficient energy might be a tsunami, resulting from an earthquake, or displacement of the seafloor due 

to a submarine slide. Because tsunami waves behave in a different way from hurricane-induced storm 

surges  and wind-generated waves, and pack a much greater punch, the size of wave needed to move these 

massive boulders would be much less than those resulting from hurricanes. Our thoughts moved to 

speculate that perhaps the north coast tsunami associated with the 1907 Kingston earthquake might have 

had such a punch, or even the tsunami associated with the 1692 earthquake11. 

 What kind of a threat to coastal housing development is implied by the presence of the boulders? Based 

on the reports by theoretical modellers available to us at the time, if we were looking at very severe 

hurricanes as the driving force behind boulder production and transport, then such storms might have to 

raise surge and wave run-ups of 20 metres or more, extending over the coastal platform and far inland, to 

move even some of the modest-ÓÉÚÅÄ ÒÏÃËÓȢ 3Ï ÔÈÅ ÑÕÅÓÔÉÏÎ ÐÏÓÅÄ ×ÁÓ Ȱ!ÒÅ ÈÕÒÒÉÃÁÎÅÓ ÏÒ ÔÓÕÎÁÍÉs 

ÒÅÓÐÏÎÓÉÂÌÅ ÆÏÒ ÅÍÐÌÁÃÉÎÇ ÔÈÅ ÂÏÕÌÄÅÒÓȩȱ  

With our investigations of the impact of Hurricane Ivan on the coast in September 2004, and the 

experience of the Boxing Day tsunami in the Indian Ocean still fresh in our minds we decided to look for 

an answer. Our investigations since then, of the physical impacts of giant waves on the shores of Jamaica, 

have proved both exciting and rewarding. Parts of the answer have become clearer and have been 

published elsewhere in the scientific literature12. In the following pages we present an illustrated look at 

the physical impacts on the shoreline of some recent south coast hurricanes, particularly Hurricanes Ivan 

in 2004 and Dean in 2007. 
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Ȱ/Î &ÒÉÄÁÙ ÎÉÇÈÔȟ !ÕÇÕÓÔ υϋȟ υύωυ ÈÕÒÒÉÃÁÎÅ ΅#ÈÁÒÌÉÅ΅ȟ ÏÎÅ ÏÆ ÔÈÅ ×ÏÒÓÔ ÍÏÄÅÒÎ ÄÁÙ ÈÕÒÒÉÃÁÎÅÓ ÔÏ ÌÁÎÄ 
on the shores of Jamaica, ripped along the south coast. The highest winds were estimated at 125 mph as 
the storm centre took a dangerous path along or just south of the Island's south coast, thus exposing 
ÔÈÁÔ ÁÒÅÁ ÔÏ ÔÈÅ ÍÏÓÔ ÄÁÍÁÇÉÎÇ ÑÕÁÄÒÁÎÔ ÏÆ ÔÈÅ ÈÕÒÒÉÃÁÎÅȱ13. 
 

Hurricanes and the Jama ican coast 

Most Jamaicans are aware that our island lies in the middle of the Atlantic-Caribbean hurricane belt. 

These violent rotating wind and rainstorms, known as hurricanes in our region (a word derived from 

the Spanish huracán; said to be derived from the Taino word for storm14) and as typhoons and 

cyclones elsewhere, pose an annual threat to the island between the beginning of June until early 

November. They are most frequent in late August and September.  Most storms approach the island 

from the east, so that the east coast feels the effect of swell waves, then storm waves first. Unless, as 

with hurricane Gilbert (1988), they pass over the island directly, the approaching cyclones will skirt 

the island either to the north or south. In such cases the island will get reduced impact from the wind, 

but the coastlines will be impacted, not only by the wind, but also by the waves and surges generated 

by the hurricanes as they pass over the nearby sea.  

Hurricane wind speeds are categorised on what was known as the Saffir-Simpson Hurricane Scale. 

Older versions of this scale included data on storm surge as well as wind speeds. In 2010 the scale 

was revised as the Saffir-Simpson Hurricane Wind Scale (using the same wind speed definitions) but 

direct links to estimates of storm surge were omitted15. This is because, to quote the US National 

Weather Service, ȰÈÕÒÒÉÃÁÎÅ ÓÉÚÅ ɉÅØÔÅÎÔ ÏÆ ÈÕÒÒÉÃÁÎÅ-force winds), local bathymetry (depth of near-

ÓÈÏÒÅ ×ÁÔÅÒÓɊȟ ÔÏÐÏÇÒÁÐÈÙȟ ÔÈÅ ÈÕÒÒÉÃÁÎÅȭÓ ÆÏÒ×ÁÒÄ ÓÐÅÅÄ ÁÎd angle to the coast also affect the surge 

ÔÈÁÔ ÉÓ ÐÒÏÄÕÃÅÄȱ16. The data included in this volume clearly demonstrates the variation encountered 

with surge and inundation heights from place to place.  

The Service also remarked ÔÈÁÔ Ȱstorm surge-induced flooding has killed more people in the United 

States in hurricanes than all other hurricane-related threats (freshwater flooding, winds, and 

ÔÏÒÎÁÄÏÅÓɊ ÃÏÍÂÉÎÅÄ ÓÉÎÃÅ ρωππȱȢ  

CATEGORY WINDSPEED Km/hr WINDSPEED mph WINDSPEED m/s 
Tropical storm 63 to 118 39 to 73 17.5 to 32.5 

1 119 to 153 74 to 95 33.0 to 42.5 
2 154 to 177 96 to 110 43 to 49 
3 178 to 209 111 to 130 49.5 to 58 
4 210 to 249 131 to 155 58.5 to 69 
5 Greater than 249 Greater than 155 Greater than 69 

Table 1  The Saffir -Simpson Scale of hurricane categories and wind speeds . 
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On the night of September 10th, 2004, Hurricane Ivan passed close to the south coast of Jamaica, 

leaving behind a trail of destruction not seen in Jamaica since the passage of Hurricane Gilbert, almost 

exactly sixteen years before. One of the more significant destructive aspects of Ivan was the storm 

surge generated along the south coast of the island. Its surge caused the sea level to rise as much as 

2 metres above the highest it usually comes, and more in some places.  

The report of hurricane Charlie quoted above mentions that the south coast was exposed to the most 

damaging quadrant of the hurricane. Why is this so damaging? Hurricanes rotate anticlockwise in the 

northern hemisphere. Most Caribbean hurricanes also travel in an east to west direction. This means 

that for a hurricane skirting the south side of the island the wind velocity on its northern flank 

(nearest the island and blowing from east to west) will be amplified by the speed of westerly 

movement of the whole system. For a hurricane passing north of the island the wind velocity on its 

southern flank (the flank nearest the coast, where the wind would be blowing from west to east) will 

be reduced by an amount equal to the speed of the whole system as it moves west.  So, for any given 

intensity of storm and speed of the storm system the storm waves and surge are likely to be larger 

for storms passing south of the island than for the north side, as illustrated below (Figure 1). 

 
Figure 1 Diagram showing components of wind directions of typical hurricanes passing 
north and south of Jamaica.  

This account describes the effects of some of the recent hurricanes that passed south of the island. 

Wind speeds affecting the coast will be greater for a higher category of storm (Table 1). They will 

also be greater if the storm system is moving at a high speed. On the other hand a higher speed means 

that the island will be affected by the storm for a shorter period of time, whereas a very slow moving 

system will impact the coast for a longer period. A slow moving storm typically means that the island 

will receive a lot more rain than it would from a fast-moving storm, as recently demonstrated with 

slow-moving tropical systems such as Nicole in late September of 2010.  

The distance of the storm from the coast also affects the size of storm waves and the surge. The 

highest wind speeds and potential for the greatest surge are near to the eye of the system. Storms 
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further away have lower wind speeds in the outer bands of the storm so the surge will be less. Thus 

hurricanes Ivan and Dean, passing near the south coast raised significant storm surges, while distant 

hurricane Felix, more than 400 kilometres to the south, raised surge only from water propelled 

onshore by the wind and waves, not from barometric pressure effects. Nevertheless, because Felix 

reached a sustained category 5 during its passage, there was significant impact from the large swell 

waves it generated. Table 2 lists information on intensity and distance from Jamaica for the cyclones 

discussed in this report. 

Another factor to bear in mind is that of the shape of the seafloor near to the coast in question. If the 

area of shallow water in front of the coastline (the island shelf) is wide the surge will tend to be 

intensified, especially at those times when the wind is blowing towards the coast, pushing the 

shallow, warm shelf water in front of it. Even if the shelf is narrow, as is the case for the area in front 

of Caribbean Terrace, the surge effect may be concentrated by the shape of the coastline. 

All this means that storms passing along and near to the south coast, where the island shelf reaches 

as much as 30 kilometres in width  and has several large embayments, will likely have a greater 

impact on the coastline than those passing on the north and east sides, where much of the island shelf 

is less than a kilometre wide. Finally, if storm surge and waves are breaking against cliffs, some of 

that water may be thrust over the cliff top well above the storm wave height by the explosive force 

generated by air trapped against the cliff face. Figure 2 indicates the paths of five storms mentioned 

in this account. For comparison the tracks of Gilbert (1988) and Allen (1980) are shown with dashed 

lines as examples of hurricanes that passed over the island and just north of the island. Detailed 

accounts of some of the physical effects on the coast of these two hurricanes have been published 

elsewhere17. A more dÅÔÁÉÌÅÄ ÁÃÃÏÕÎÔ ÏÆ ÈÕÒÒÉÃÁÎÅ $ÅÁÎȭÓ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓ ×ÁÓ ÐÒÅÓÅÎÔÅÄ ÂÙ 2ÁÆÉ 

Ahmad and Parris Lyew Ayee Jr. at the Hurricane Dean Workshop on November 6, 200718 (see 

enclosed CD). 

Activities  

The activities carried out were different for each hurricane. Hurricane Ivan arrived while the Marine 

Geology Unit (MGU) was engaged in contract work funded by the Environmental Foundation of 

Jamaica (EFJ)19. The assessment of impacts resulting from Ivan was carried out alongside the other 

work where possible and observations extended into 2005. For hurricane Emily no specific 

investigation was carried out except for the eastern part of the Palisadoes20. The affects of hurricane 

Wilma, which increased in intensity from a tropical storm to a category 5 hurricane in less than 2 

days (Table 2), were confined to the southwestern part of the island, and the information gathered 

was anecdotal. For hurricane Dean the MGU undertook specific activities to

 



6 EDWARD ROBINSON AND SHAKIRA KHAN 

 

 

Figure 2 Paths of five recent hurricanes described in this publication. The width of each track indicates the strength 
of the storm the narrowest band is for categories three and less. The next widest band is for category four while 
the widest of the three bands denotes category five.  

 

assess the physical impacts on the coast in response to a request tabled at a meeting of concerned 

persons, held at GeoInformatics Ltd. on September 12, 2007. Preparatory fieldwork had already been 

initiated on August 17, 2007 and continued until mid-January 200821. During September through 

much of October and November the fieldwork for Dean was hampered by adverse weather 

conditions, leading to blocked and flooded roads. While the work was in progress in early September 

2007 the category 5 hurricane Felix passed well to the south of the island. Its effects on the eastern 

Palisadoes were assessed in detail by members of the MGU during its passage. On November 6, 2007, 

a workshop to review the effects of Hurricane Dean was held at the MÏÎÁ 6ÉÓÉÔÏÒÓȭ ,ÏÄÇÅ ÁÎÄ 

Conference Centre, University of the West Indies. A number of government and non-government 

ÁÇÅÎÃÉÅÓ ÔÈÁÔ ÈÁÄ ÉÎÖÅÓÔÉÇÁÔÅÄ ÖÁÒÉÏÕÓ ÁÓÐÅÃÔÓ ÏÆ $ÅÁÎȭÓ ÉÍÐÁÃÔ ÏÎ ÃÏÍÍÕÎÉÔÉÅÓ ÁÌÓÏ ÐÁÒÔÉÃÉÐÁÔÅÄ 

and made presentations. The Workshop Proceedings were distributed on a CD early in 200822 and a 

copy is included with this volume. Some results from other agencies, particularly from the Mines and 

Geology Division of the Ministry of Agriculture and NEPA are referred to in the present report23.  The 

work described in this document was completed by early 2008, so that recent reconstruction of the 

North Coast highway and Palisadoes road is not included. 
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YEAR NAME DATE TIME CATEGORY BEARING FROM 

    (speed km/hr)  distance  (location)  

1980  ALLEN 6-Aug 1.00 AM 4 (220)  46 NE Port Antonio  

  6-Aug 7.00 AM 4 (220)  55 N Montego Bay 

2004  IVAN 10-Sep 7.00 AM 4 (230)  245 SE Morant point  

  10-Sep 1.00 PM 4 (225)  126 SE Morant point  

  10-Sep 7.00 PM 4 (250)  74 SSE Palisadoes 

  11-Sep 1.00 AM 4 (240)  48 S Alligator Pond  

  11-Sep 7.00 AM 4 (235)  61 SW Whitehouse  

  11-Sep 1.00 PM 5 (265)  69 WSW Negril Point  

2005  EMILY 16-Jul 7.00 AM 4 (240)  209 SSE Portland Ridge  

  16-Jul 1.00 PM 4 (250)  162 SSW Cuckold Point  

  16-Jul 7.00 PM 5 (255)  171 SW Negril Point  

2005  WILMA 15-Oct 1.00 PM TD (50)  69 SW Negril Point  

  17-Oct 1.00 AM TS (65) 197 SW Negril Point  

  18-Oct 7.00 AM 1 (120)  303 SW Negril Point  

  19-Oct 1.00 AM 5 (280)  425 WSW Negril Point  

2007  DEAN 19-Aug 7.00 AM 4 (235)  232 SE Morant Point  

  19-Aug 1.00 PM 4 (235)  94 SSE Morant Point  

  19-Aug 7.00 PM 4 (235)  94 SW Portland Ridge  

  19-Aug 7.00 PM 4 (235)  80 S Great Bay 

  20-Aug 1.00 AM 4 (240)  167 WSW Negril Point  

2007  FELIX 3-Sep 1.00 AM 5 (280)  445 SSE Yallahs Ponds 

  3-Sep 7.00 AM 5 (260)  402 S Hellshire  

  3-Sep 1.00 PM 4 (220)  404 SSW Great Bay 

  3-Sep 7.00 PM 4 (220)  475 SSW Negril Point  

Table 2. List of hurricanes discussed in this report showing intensities, nearest approaches to Jamaica. Wind-speeds are 
approximately the highest sustained speeds near the cyclone centre for the dates and times indicated; times are local 
time, Jamaica. Information derived from various sources24.  
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Methodology  

 

In the following account, attention was concentrated on those parts of the Coastal Zone that 

experience inundation from time to time through the impact of giant waves and storm surge. These 

include the beach and back beach regions, coastal forests, coastal cliffs and the regions adjacent to 

and behind the cliff faces. A definition of the coastal zone based on purely physical criteria was 

suggested by us in 200825, and a recent discussion of the various components of the Coastal Zone was 

included in a paper on Coastal Zone Management by Barry Wade and Dale Webber26. Field visits were 

made to each locality as described below for each storm as named. Information collected was based 

on anecdotal reports, supplemented by examination of the positions and thicknesses of storm-

generated debris, changes in previously measured beach profiles and heights of water marks on 

buildings and trees taken as guides to inundation heights. Surge and run-up elevations and distances 

were estimated by leveling and tape measurements, the localities being georeferenced by hand-held, 

WAAS enabled Garmin GPS units. Most visits were made after the named event. In a few cases before-

and-after observations were recorded as described below, aided in one or two cases by reference to 

before-and-after satellite imagery. For hurricanes Emily and Felix observations, by MGU staff, were 

ÍÁÄÅ ÄÕÒÉÎÇ ÅÁÃÈ ÓÔÏÒÍȭÓ ÐÁÓÓÁÇÅȢ  

Jamaica lies within a microtidal regime. Tide gauge records from Port Royal indicate ranges averaging 

about 40 cm. There is some evidence that the range might increase slightly from east to west of the 

island. Because of the varied nature and reliability of the data colled, tidal range has not been taken 

into account.    

The report is arranged by parish in a clockwise direction round the island, starting with the Parish of 

St. Thomas and findings are reported on a locality-by-locality basis. Locality maps for each district 

visited during investigations of Ivan and Dean are included in the relevant parts of the text. The grid 

squares on the map figures are one kilometre each side. 
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The Walrus and the Carpenter 

Were walking close at hand; 

They wept like anything to see 

Such quantities of sand; 

Ȭ)Æ ÔÈÉÓ ×ÅÒÅ ÏÎÌÙ ÃÌÅÁÒÅÄ Á×ÁÙȭ 

4ÈÅÙ ÓÁÉÄȟ Ȭ)Ô ×ÏÕÌÄ ÂÅ ÇÒÁÎÄȩȭ 

 

 

ȭ)Æ ÓÅÖÅÎ ÍÁÉÄÓ ×ÉÔÈ ÓÅÖÅÎ ÍÏÐÓ 

Swept it for half a year, 

$Ï ÙÏÕ ÓÕÐÐÏÓÅȟȭ ÔÈÅ 7ÁÌÒÕÓ ÓÁÉÄȟ 

Ȭ4ÈÁÔ ÔÈÅÙ ÃÏÕÌÄ ÇÅÔ ÉÔ ÃÌÅÁÒȩȭ 

Ȭ) ÄÏÕÂÔ ÉÔȟȭ ÓÁÉÄ ÔÈÅ #ÁÒÐÅÎÔÅÒȟ 

And shed a bitter tear. 

 
&ÒÏÍ Ȭ!ÌÉÃÅ ÔÈÒÏÕÇÈ ÔÈÅ ,ÏÏËÉÎÇ 'ÌÁÓÓȭ 

By Lewis Carroll 1872 

 

Parish of St. Thomas.  

The southeastern quarter of Jamaica usually feels the brunt of the Caribbean storms that pass, 

typically from east to west. The longest fetch for wind-driven waves to develop is to the east of the 

island, over nearly 1600 kilometres of open water between Jamaica and the Lesser Antilles. Beaches 

along the east and northeast coasts of St. Thomas and Portland are limited for the most part to pocket 

beaches and much of the shore is lined with steep cliffs, along the edges of which storm debris in the 

form of coarse blocks and boulders, has been accumulating for the past 4000 years or so27.  

Nevertheless the onshore accumulation of sand following storm events is particularly noticeable as 

seen in the following notes on localities in St. Thomas, as well as localities in Portland, such as Long 

Bay, described later in this report. At the mouth of the Plantain Garden River clastic beaches are 

relatively wide, consisting of the sediment brought down from the southern flanks of the Blue 

Mountains. In the lee of Morant Point smaller carbonate sand beaches occur. As one follows the curve 

of the island south and west of Morant Point the cliffs are replaced by a gentler coast, frequently 

fringed by mangrove stands, along which beaches are common. All these beaches feel the brunt of 

oncoming storms and the onshore movement of sand is extensive. At the present day and in more 

ancient times, coral reefs help to protect the shoreline, the crests of the modern reefs resting on the 

eroded or down-faulted remains of reefs that grew some 130,000 years ago.  

 

Figure 3 Localit ies 1-4, eastern St. Thomas. 

4 
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Locality 1. Holland Bay .  Holland Bay coincides with the exit of the Plantain Garden River into the 

Caribbean Sea. The wide clastic beaches there were visited by MGU personnel on September 29 2004, 

after hurricane Ivan. The surge and wave run-up reached the ruined buildings at the back of the beach 

(about 60 m from the shoreline at the time of the visit). The beach itself was reported to be wider 

than before the storm and flatter than before. A steep shoreface was backed by a wide back-berm 

slope to a 10 m wide trough in front of the mangrove and buildings. The inshore region of the river 

mouth tends to change continuously due to the sediment deposition from the river. In storm episodes 

these changes can be very significant. An entry in the Disaster Catalogue of the Office of Disaster 

Preparedness and Emergency Management (ODPEM) for the hurricane of 1884 reads, in part 

ȰHolland Bay became unusable as a harbour because of the tremendous deposition of silt by the 

Plantation Garden RiveÒȱ28.  

Localities 2 and 3. Mammee Bay.  Mammee Bay was visited on September 27, 2007, after Dean. 

Inundation reached at least 65 m from the high water mark back into the mangroves, based on the 

extent of sand deposits in the forest (plate 1). Storm water intruded significantly further into the 

forest (Figures 4 a and b).  

The active beach here was 17 metres wide. At another locality on the beach the inundation was 

measured at a minimum of 97 m with an active beach width of 18 m. The storm had covered the road 

to the lighthouse with sand, in the southern section of the bay (locality 3, plate 3), making it 

impassable to traffic. A bulldozer had begun clearing this road as we arrived. The sand was over half 

a metre thick over the road surface in many places. Significant retreat of the shoreline had taken place 

in the northern part of the bay (locality 2), with trees now in the sea and old tree stumps exhumed 

(plate 2), indicating a previous encroachment of beach sand over a formerly more extensive 

mangrove forest cover. The beach in this section of the bay, at least, must be presumed to be 

retreating in the long term. Shoreline retreat in the southern part has been minimal over the past few 

years, as evidenced by examination of satellite imagery between 2003 and 2010. The grassy area of 

the original back beach appeared to have fully recovered from Dean by 2010. Surge height/run-up 

for Dean was estimated to have been at least 2.5 m. 
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Plate 1. Mammee Bay, St. Thomas locality 2. September 27, 2007. Sand was washed far into the mangrove forest on the left 
by hurricane Dean.  

 

 

Plate 2 Mammee Bay, St. Thomas locality 2. September 27, 2007. The roots and stumps of vegetation, exhumed by Dean, 
are evidence of a forest that was formerly more extensive, indicating persistent erosion and retreat of the beach.  
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Plate 3 Mammee Bay, St. Thomas, locality 3. September 27, 2007. Approach road to Morant Point lighthouse was buried by 
about half a metre of sand, being cleared at the time of our visit. 

 

 

Plate 4. View looking north from locality 4. September 27, 2007. Reef limestone platform north of Morant Point lighthouse 
with perched sand beach in the background, formed by Dean.  
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Plate 5. Morant Point, St. Thomas locality 4. September 27, 2007. Surge and run-up deposited sand behind the lighthouse 
and damaged out buildings. 

 

Plate 6. Morant Point, St. Thomas, locality 4. September 27, 2007. Small boulders brought ashore by hurricane Dean  
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Figure 4 a and b. Locality 3, showing the changes at Mammee Bay following hurricanes Ivan and 
Dean. The white areas left of the swash lines show extent of beach sand.  

 

Locality 4. Morant Point .  Morant Point lighthouse is the oldest lighthouse in Jamaica and possibly, 

the oldest cast iron lighthouse in the Western Hemisphere, having been constructed by indentured 

African labour in 1841. Its location is on a raised terrace of Pleistocene reef limestone (plate 4). The 

ÌÉÇÈÔÈÏÕÓÅ ËÅÅÐÅÒȟ !ÔÈÏÌȟ ×ÁÓ ÎÏÔ ÁÔ ÔÈÅ ÌÉÇÈÔÈÏÕÓÅ ÄÕÒÉÎÇ $ÅÁÎȭÓ ÐÁÓÓÁÇÅȢ (Å ÅÓÔÉÍÁÔÅÄ ÔÈÁÔ ÔÈÅ 

surge and run-up reached halfway up the steps to the first landing, indicating a height of about 5 m. 

Damage to the railing of the steps supported this estimate.  

The inundation distance on the basis of observed sand deposits over the lighthouse property was 

about 200 m (plate 5)Ȣ 4ÈÅ ÃÁÒÅÔÁËÅÒȭÓ ÃÏÔÔÁÇÅȟ ÐÒÅÖÉÏÕÓÌÙ ÄÁÍÁÇÅÄ ÄÕÒÉÎÇ (ÕÒÒÉÃÁÎÅ )ÖÁÎ ɉςππτɊ 

was inundated during Hurricane Dean, depositing sand inside the building. Several small onshore 

boulders on the expanse of limestone platform in front of the lighthouse were probably moved during 

the storm (plate 6). Their sizes ranged from 0.7 to 3 cubic metres.  

 

Figure 5. Localities  5 to 8, southeastern St. Thomas.  
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Locality 5. Rocky Point Bay . The beach at Rocky Point Bay had been monitored by one of us (SK) 

since 2002. It is a carbonate beach backed by a strip of mangrove forest and protected by a well-

developed barrier reef. Sugar cane fields cover the low ground further inland. Parts of the back beach 

perimeter suffer periodic incursion from laterally spreading mudslides. In September 2004, hurricane 

Ivan passed south of the island. Associated storm surge, with inundation distances of up to 38 m 

transported sand landward, covering the low vegetated area behind the beach with a blanket of sand and 

destroyed trees located in the back berm area (plate 7). 

The site was again visited after Dean on August 24, 2007, a storm surge height of approximately 1.5 m 

was estimated for the western end of the bay, with inundation distances of up to 30 m into the 

mangrove at the rear of the beach. A 30 cm thick layer of shingle and sand was measured in the 

backshore area soÍÅ σσ Í ÆÒÏÍ ÔÈÅ ×ÁÔÅÒȭÓ ÅÄÇÅ (plate 8).  

Localities 6 and 7. Port Morant Harbour .  The eastern side of the harbour includes a Fisheries 

Division experimental oyster farming project adjacent to the old Bowden sugar loading wharf. This 

was visited on December 11, 2007. September 27, 2007. A description by an observer at the project 

site (locality 6; the sea came up to his chest while standing on the jetty, plate 9) suggested a surge of 

just over 2 metres in this sheltered part of the harbour. 

On the western side of the harbour at Leith Hall (locality 7, plate 10) the inundation distance was 

about 50 m and estimated surge height 0.5 m as reported by residents in the area on August 24.  

Locality 8. Lyssons Beaches.  The beaches at Lyssons include a Public Beach, adjacent to which on 

the west is the beach owned by the University of the West Indies (UWI). Visits to both beaches were 

made after hurricane Ivan (plates 11 and 12). After hurricane Dean the public beach was visited but 

the UWI beach was closed for several months and no visit was made.  

  

Commented [SF1]: Two dates? 
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Plate 7. Locality 5, Rocky Point beach, St. Thomas, After Ivan, September 2004. 

 

 

Plate 8.  Locality 5, Rocky Point beach, St. Thomas, after Dean, August 24, 2007. 
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Plate 9. Locality 6, Bowden, Fisheries Division, St. Thomas. Hurricane DeanȭÓ surge rose nearly one metre above the surface 
of the pier (photograph taken December 11, 2007). 

 

 

Plate 10. Locality 7, Leith Hall, Port Morant, August 24, 2007, showing sand and pebbles scattered across the road.  
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Plate 11. Locality 8, Lyssons beach, October 11, 2004 after Ivan, with Halimeda sand washed up in the foreground. 

 

 

Plate 12. Locality 8, Lyssons beach, September 24, 2007, showing extent of beach sand incursion into the back beach area 
from Dean. 
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Plate 13. Locality 9, Duhaney Pen. Housing damaged and destroyed by Dean, September 27, 2007. 

 

Plate 14. Locality 9, Duhaney Pen. Housing badly damaged by Dean, September 27, 2007.  
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Plate 15. Locality 9, Duhaney Pen. Remains of house foundation located on the beach, September 27, 2007. 

 

Plate 16. Locality 9, $ÕÈÁÎÅÙ 0ÅÎȢ 0ÁÌÍÓ ÕÎÄÅÒÃÕÔ ÂÙ $ÅÁÎȭÓ ×ÁÖÅÓȠ ÆÌÏÏÒ ÏÆ ÄÅÓÔÒÏÙÅÄ ÈÏÕÓÅ ÉÎ ÆÏÒÅÇÒÏÕÎÄ, September 27, 
2007. 
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At the University beach on October 11, 2004, surge and run-up extended approximately 80 m to the 

rear of the property, as far as the base of the slope up to the highway. Based on the debris line at the 

west side of the beach the surge height was about 2 m. Extensive deposits of leaves of the calcareous 

alga Halimeda were strewn over parts of the Public beach (plate 11).  

From investigations conducted on September 24 after Dean, at Lyssons Public beach, inundation 

from the surge extended to the rear of the property, a distance of 87 metres. Storm surge and run-up 

height was estimated to be about 1.7 ɀ 2.0 metres, based on marks on some of the buildings. 

 

Figure 6. Localities in southern St. Thomas.  

 

Locality 9. Duhaney Pen .  The beach community here is strung out along Logan Lane, extending 

north to the main coast road from the east-west shoreline here. During our post-Dean visit on 

September 27, it was reported that a single wave came through, worse than the others, reaching 

almost halfway up the light pole and a nearby coconut tree. Similar sudden inundations during 

hurricanes have been reported elsewhere, as in the Savanna-la-mar event of 1780 and the Galveston, 

Texas, event of 190029. Estimated surge height based on the reports was 3.5 metres. Several dwellings 

along the beach about 40 m from the shoreline had been destroyed and others further from the shore 

badly damaged (plates 13 to 16). Inundation distance along Logan Lane was over 180 m. 
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Plate 17. Locality 10, 2ÏÓÅÌÌÅȟ ÓÈÏ×ÉÎÇ ÒÏÁÄ ÄÁÍÁÇÅ ÄÕÅ ÔÏ ÅÒÏÓÉÏÎ ÏÆ ÓÏÆÔ ÒÏÃË ÃÌÉÆÆ ÄÕÒÉÎÇ $ÅÁÎȭÓ ÐÁÓÓÁÇÅ, 
September 24, 2007 . 

 

 

Plate 18. Locality 10, Roselle.  Extensive erosion of cliffs took place around the bay during Dean , September 24, 
2007 . 
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Plate 19. Locality 12, Yallahs Pond west. Beach rock boulders photographed after Ivan , September 29, 2004 .  

 

 

Plate 20. Locality 12, 9ÁÌÌÁÈÓ 0ÏÎÄÓ ×ÅÓÔȢ 4ÈÅ ÓÁÍÅ ÂÏÕÌÄÅÒÓȟ ÕÎÍÏÖÅÄ ÆÒÏÍ $ÅÁÎȭÓ ÐÁÓÓÁÇÅ, September 24, 2007 . 
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Localities 10 and 11. Roselle.  The coastal highway along this section of the shore is built on 

geologically young soft marly sandstones. At Roselle Falls itself the road dips down almost to beach 

level in front of a limestone bluff. Along this section of the road erosion has historically been a 

problem, some 50 to 70 m of beach reported as having been lost over the past fifty years30 and a 

series of groynes was constructed several decades ago through the pebble and cobble beach. These 

are now in an extremely poor state of preservation. Visits were made on August 24 and September 

24, 2007. Sections of the coast road were seriously undermined east of Roselle Falls (locality 10) by 

ÕÎÄÅÒÃÕÔÔÉÎÇ ÔÈÅ ÓÏÆÔ ÒÏÃËÓ ÏÆ ÔÈÅ ÃÌÉÆÆ ÄÕÒÉÎÇ $ÅÁÎȭÓ ÐÁÓÓÁÇÅ (plates 17 and 18). Near the Falls 

(locality 11) the surge/run-up height was estimated to be at least 2.5 metres, based on survey staff 

measurements, with inundation distances up to 40 metres, to the foot of the hill slopes landward of 

the road. This section of the road had been battered previously by hurricane Ivan. 

 

Figure 7. Localities 12 to 14, western St. Thomas. 

 

Locality 12. Yallahs Ponds .  Big blocks of beach-rock were exposed on the sand and pebble barrier 

beach of the western Yallahs pond. Comparison of photos taken after Dean (September 27, 2007) 

with those taken after Hurricane Ivan (September 29, 2004) suggest no appreciable movement of the 

blocks by Dean (plates 19 and 20). Estimated surge height and runup was 2.0 to 2.5 metres above 

sea-level, into the vegetation at the back of the beach face, while total inundation distance was 

measured at about 40 m. 

,ÏÃÁÌÉÔÙ ρσȢ %ÁÓÔ ÓÉÄÅ ÏÆ ÔÈÅ 9ÁÌÌÁÈÓ ÄÅÌÔÁ ɉ,ÌÏÙÄȭÓ 0ÅÎɊ.  LÌÏÙÄȭÓ 0ÅÎ ÄÅÖÅÌÏÐÍÅÎÔ ×ÁÓ ÃÏÎÓÔÒÕÃÔÅÄ 

on the inactive eastern flank of the Yallahs fan-delta, raised three or four metres above present sea 

level.  The low coastal cliff is constructed of sands and gravels and the beach fronting the cliff consists 

mainly of pebbles. Local residents said that there was about 12 ft (3.7 m) of cliff retreat at the site of 

the cell tower during the passage of Ivan. Photos taken at the cell tower after Ivan (September 2004, 

plate 21) and after Dean (September 2007, plate 22) suggest little further change in the cliff. On the 

beach large quantities of vegetation and plastic garbage were strewn on the beach from flooding 

rivers during Ivan (plate 21), but very little debris accumulated here during Dean (plate 22). At the 

mouth of the Yallahs River itself, flood marks on the vegetation suggested a flood/storm surge height 

of about 4 metres. 



PHYSICAL IMPACTS OF SOME RECENT HURRICANES ON THE COAST OF JAMAICA 25 

 

 
Plate 21. Locality 13, ,ÌÏÙÄȭÓ 0ÅÎȢ $ÅÂÒÉÓ ÏÎ ÔÈÅ ÂÅÁÃÈ ÁÆÔÅÒ )ÖÁÎ, September 15, 2004. 

 

 

Plate 22. Locality 13, ,ÌÏÙÄȭÓ 0ÅÎȢ $ÅÂÒÉÓ-free beach at the cell tower after Dean, September 34, 2007. 
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Plate 23. Locality 14, Albion showing wide beach and vegetation burnt by salt water. South Marine Drive extended along 
the front of the vegetation. Remains of part of the drive visible at right, in front of the vegetation, September 24, 2007. 

 

 

Plate 24. Locality 14, Erosion scarp on the front edge of the dunes, September 24, 2007. 
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Locality 14. Albion .  The Albion property is situated on the western flank of the Yallahs fan-delta, 

ÎÅÁÒ ÔÏ #Ï× "ÁÙȟ ÂÕÔ ÄÏÅÓ ÎÏÔ ÆÏÒÍ ÁÎÙ ÐÁÒÔ ÏÆ ÔÈÅ ÒÅÃÅÎÔÌÙ ÁÃÔÉÖÅ ÐÁÒÔÓ ÏÆ ÔÈÅ ÄÅÌÔÁȢ 5ÎÌÉËÅ ,ÌÏÙÄȭÓ 

Pen, Albion is low-lying and bordered on the west at sea-level by Albion Pond. The property was 

subdivided for a housing development several years ago and included a road, South Marine Drive, 

along the back of the beach, but housing construction in the development has been patchy. The beach 

and roads immediately adjacent to the beach were investigated on September 24, 2007, after the 

passage of Dean, from the south end of the dual carriage-way intersection with North Marine Drive 

and westwards along the drive, then to the site of South Marine Drive. Mr. Keith James of the St. 

4ÈÏÍÁÓ 0ÁÒÉÓÈ $ÅÖÅÌÏÐÍÅÎÔ ÃÏÍÍÉÔÔÅÅ ÇÁÖÅ ÕÓ ÓÏÍÅ ÏÆ ÔÈÅ ÍÁÉÎ ÆÅÁÔÕÒÅÓ ÏÆ $ÅÁÎȭÓ ÉÍÐÁÃÔ ÏÎ ÔÈÅ 

community.  

Due to the low-lying nature of the land behind the coastal dunes, flooding had occurred along North 

Marine Drive and roads to the south of it. Estimates of the distance reached by the storm surge itself 

ranged up to 175 metres inland. The beach along the south side of the development was widened and 

flattened during the passage of Dean (plate 23). Examination of satellite imagery indicated sustained 

coastal recession over the past ten years, probably intensified during the passage of Ivan and Dean 

(Figure 8). This resulted in the obliteration of South Marine Drive during the passage of Ivan. On the 

day of our visit occasional remains of the Drive in the form of fragments of asphalt, were seen 

amongst the sand dunes behind the beach.  

A profile surveyed from the shoreline across the dune/storm ridge indicated a minimum storm 

surge/run-up height of 5.5 metres above sea-level. At Marc Avenue the storm surge had eroded the 

beach into the tree line and small boulders had been displaced onto housing property (plate 24). 

Based on local information the beach had become wider and flatter resulting from the hurricane. 

 

Figure 8. Part of the Albion community. The dashed and solid shore and 
vegetation lines show  the retreat of shoreline features following hurricane 
Ivan.  The thick dashed line marks the former site of South Marine Drive, 
destroyed by hurricane Ivan.  
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Parish of St. Andrew  

 

ɍ0ÏÒÔ 2ÏÙÁÌɎ Ȱ×ÁÓ ÎÅÁÒÌÙ ÄÅÍÏÌÉÓÈÅÄ ÂÙ Á ÖÉÏÌÅÎÔ ÈÕÒÒÉÃÁÎÅȟ ×ÈÉÃÈ ÈÁÐÐÅÎÅÄ ÏÎ ÔÈÅ φόth of August, 1722. It began at eight in 

the morning, and lasted fourteen hours; during which, the rain was incessant, and the storm veered all round the compass. In 

Kingston most of the buildings were thrown down or much shattered. The very day preceding it was perfectly calm; but so great 

a swell at sea, that the waves broke over the breastwork at Port Royalȟ ÁÎÄ ÌÁÉÄ ÁÌÌ ÔÈÅ ÓÔÒÅÅÔÓ ÕÎÄÅÒ ×ÁÔÅÒȢȱ31 

 

 

Figure 9. Localities 15 to 23, eastern St. Andrew  

 

Locality 15. Wickie Wackie.  Wickie Wackie is a low-lying stretch of scrub and sand extending from 

the beach back to the main coastal highway. It was cut up for development many years ago but, apart 

from the shoreline building has been slow. In part this is because one segment is adjacent to a pond 

that, more often than not, floods the nearby properties and road system. It was visited after both Ivan 

and Dean (plates 25 to 28)Ȣ 4ÈÉÓ ÐÁÒÔ ÏÆ ÔÈÅ ÃÏÁÓÔ ÈÁÄ ÁÌÓÏ ÂÅÅÎ ÍÏÎÉÔÏÒÅÄ ÁÓ ÐÁÒÔ ÏÆ ÔÈÅ -'5ȭÓ 

BEACHES project with profiles being resurveyed periodically32. 

!ÎÅÃÄÏÔÁÌ ÁÃÃÏÕÎÔÓ ÄÅÓÃÒÉÂÅ ÔÈÅ ÃÌÉÍÁØ ÏÆ )ÖÁÎȭÓ ÓÔÏÒÍ ÁÓ ÏÃÃÕÒÒÉÎÇ ÂÅÔ×ÅÅÎ 2 and 4 am. There was 

no report of any sudden large surge, just intense wave activity.  It was reported that immediately 

after the storm it was seen that most sand had been removed, exposing extensive beachrock in the 

foreshore. This was still evident during our visits on September 15 and October 11, 2004 (plates 25 

and 26). Up to 30 m of grassed-over backshore had been lost in front of the houses, behind the 

remains of a seawall that existed before the storm (plate 28). Inundation height was estimated at 

about 2 metres. 
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During Dean, sand and small boulders were transported onshore and deposited 40 m from the 

foreshore. Residents reported that storm surge associated with Dean was not as great as that 

observed during hurricane Ivan. Sand was observed on the road 110 m from shore indicating the 

extent of inundation along this section of the coast. 

Beach measurements carried out prior to the event on August 17, 2007 and after on August 21 

showed that the elevation of the beach along the transect had been reduced by approximately 1.5 m, 

suggesting a surge and run-up height of at least 1.5 m. However the width of the beach had increased 

by approximately 8 m, showing beach flattening similar to that at Albion.  

 

Locality 16. Copacabana.  In contrast to Wickie Wackie, sediment appeared to have been stripped 

from the foreshore and pushed landward (plates 29 and 30). Visited in August 2007, sand was piled 

along the seaward side of walls protecting homes and deposited on the road which runs parallel to 

the beach through a vacant lot. Elevation of the beach was generally lower than normal. Profile 

measurements indicate a 0.5 m reduction in elevation to seaward of the piled up sand. The foreshore 

had prograded 8 m resulting in a lower, wider profile. 
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Plate 25. Locality 15, Wickie Wackie, September 13, 2004. Beachrock exposed after Ivan. 

 

 

Plate 26. Locality 15, Wickie Wackie, October 11, 2004. 
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Plate 27. Locality 15, Damaged fish tanks after Ivan at Wickie Wackie, September 13, 2004. 

 

 

Plate 28. Locality 15, Wickie Wackie, September 13, 2004. Remains of retaining/seawall in front of a patio area, now 
destroyed from Ivan. 
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Plate 29. Locality 16, Copacabana, September 13, 2004. Damaged housing and eroded beach from Ivan. 

 

 

Plate 30. Locality 16, Copacabana, October 11, 2004. Another view of housing damage and beach sand  piled up against 

the back beach area. White hillside scars in the background are limestone quarries. 

 

 



PHYSICAL IMPACTS OF SOME RECENT HURRICANES ON THE COAST OF JAMAICA 33 

 

Locality 17. Caribbean Terrace.  No detailed investigation at Caribbean Terrace was conducted in 

the immediate wake of Ivan as the area was shut down for emergency services only. Plates 31 and 32 

taken shortly after Ivan, show the extent of damage to the seawall and houses adjacent to the 

waterfront . Caribbean Terrace was visited before and after Dean. The visit before (August 17, plate 

35) established a profile that was resurveyed (August 21) after the hurricane had passed (plate 36).  

Dean mud lines still evident on walls in some homes indicated still water levels/surge heights 

ÅØÐÅÒÉÅÎÃÅÄ ÄÕÒÉÎÇ ÔÈÅ ÈÕÒÒÉÃÁÎÅȭÓ ÏÎÓÌÁÕÇÈÔȢ 3ÔÉÌÌ ×ÁÔÅÒ ÌÅÖÅÌÓ ÏÆ ÕÐ ÔÏ χσ ÃÍ ×ÅÒÅ ÍÅÁÓÕÒÅÄ ÉÎ 

homes. Residents reported that waves carrying mud and debris reached the main road landward of 

the community some 140 m from the shore line. 

! ÃÁÒ ÐÁÒËÅÄ ÉÎ Á ÄÒÉÖÅ×ÁÙ ÏÒÉÅÎÔÅÄ ÐÁÒÁÌÌÅÌ ÔÏ ÔÈÅ ÓÈÏÒÅ ×ÁÓ ÒÏÔÁÔÅÄ ρψπȍ ÁÎÄ ÄÒÁÇÇÅÄ ÓÅÁ×ÁÒÄ 

some 5 m before being deposited again, while others were carried landward in the surge and thrown 

up against a wall.  

Estimated surge and wave run-up heights as high as 7 m were reported. Inundation of up to 150 m 

brought sediment onshore blocking the community roads. Deposits of debris along sections of a 

ÓÈÏÒÅ ÐÁÒÁÌÌÅÌ ÒÏÁÄ ÉÎ ÔÈÅ ÃÏÍÍÕÎÉÔÙ ×ÅÒÅ ÕÐ ÔÏ πȢψ Í ÔÈÉÃËȢ 2ÅÓÉÄÅÎÔÓ ÒÅÐÏÒÔ ×ÁÖÅÓ ȰÒÉÐÐÉÎÇȱ ÇÒÉÌÌ 

work and doors from buildings one of which was 7 m above sea level on the day of this survey and 

some 150 m from the coast (plates 37 and 38). 

Boulders, used to construct a barrier to protect the community along the western side from flooding 

by the Hope River, were strewn along the beach although none were identified inside the community 

of Caribbean Terrace. A comparison of the distance of the seaward end of the barrier from the 

western-most house (damaged by Hurricane Ivan and subsequently abandoned) was 10 m less than 

the same distance measured two days prior to hurricane Dean (plate 39).  

A large fragment of a stone wall which once identified the seaward boundary of a home located along 

the beach, also previously damaged by hurricane Ivan, was transported landward approximately 33 

m and deposited on the sidewalk (plate 38). Beach profiles measured on August 17 and 21 show that 

sand was stripped from the back shore area, lowering the elevation at the beach by just over 1 m. The 

width of the beach increased, with the shore face on August 21, 2007 being approximately 11 m 

seaward of its position as measured two days earlier. The passage of hurricane Felix on September 

3, 2007, continued to inhibit efforts at recovery (plate 40). 
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Plate 31. Locality 17, Caribbean Terrace September 13, 2004. Extensive damage to ocean front housing and seawall 

 

Plate 32. Locality 17, Caribbean Terrace, October 11, 2004. Another view of damaged housing and destroyed seawall. 
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Plate 33. Locality 17, Caribbean Terrace after Ivan in September 2004. A general view from the coast road to the east. 

 

 

Plate 34. Locality 17. Hurricane Emily at Caribbean Terrace, July 16, 2005. 
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Plate 35. Locality 17, Caribbean Terrace, August 17, 2007, before the passage of hurricane Dean. 

 

 

Plate 36. Locality 17, Caribbean Terrace, August 21, 2007. After Dean, at low tide. Shattered houses and seawall destroyed 
by Ivan and now exhumed. 
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Plate 37. Locality 17, Caribbean Terrace, August 21, 2007. 

 

 

Plate 38. Locality 17, Caribbean Terrace, August 21, 2007. 
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Plate 39. Locality 17, Caribbean Terrace, August 21, 2007. 4ÈÉÓ ÈÏÕÓÅ ×ÁÓ ÂÁÄÌÙ ÄÁÍÁÇÅÄ ÄÕÒÉÎÇ )ÖÁÎȭÓ ÐÁÓÓÁÇÅ ÉÎ ςππτ 
and further damaged in Dean. Tripod is where profiling was carried out by MGU personnel. Behind the house is the 
protective embankment along the east side of the Hope river. Ten metres of the seaward end of this embankment 
disappeared during Dean. 

 

Plate 40. Locality 17. Waves and storm surge at Caribbean Terrance generated by the passage of Hurricane Felix, September 
3, 2007 (photo courtesy of S. Persaud-Levy). 
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Localities 18 to 23. Palisadoes.  Inaccurately called a tombolo by some authors, the Palisadoes is 

better described as a spit complex, having undergone several phases of physical evolution33.  It 

consists of a low-lying accumulation of sand and gravel founded on limestone bedrock (possibly 

former cays) in places. Longshore currents move the sediment on the ocean-side beaches in a 

westerly direction, towards the airport and Port Royal. The westward drifting sediments are 

replenished by fresh material from the mountainous interior, brought down to the sea by rivers to 

the east, such as Hope and Cane Rivers. A survey by the National Land Agency in 200734 showed that, 

overall, the elevation of the roadbed between the Gypsum stockpiles and Gunboat Beach was less 

than a metre above sea-level for much of its length and, in some places, as little as 30 cm above mean 

sea-level.  In September 1998, the entire Palisadoes strip and the Port Royal Cays was declared a 

Protected Area under the Natural Resources Conservation Authority Act of 1991.  

Ivan . /Î ÔÈÅ 3ÁÔÕÒÄÁÙ ÍÏÒÎÉÎÇ ÆÏÌÌÏ×ÉÎÇ )ÖÁÎȭÓ ÐÁÓÓÁÇÅȟ ÔÈÅ ÆÕÒÙ ÏÆ ÔÈÅ ÓÔÏÒÍ ÓÕÒÇÅ ÂÅÃÁÍÅ 

evident, when it was realized that the road to the airport along the Palisadoes was impassable. 

Washovers from Ivan had blocked the road with immense quantities of sand and debris. The sand 

ÈÁÄ ÁÌÓÏ ÆÏÒÍÅÄȟ ×ÈÁÔ ×ÏÕÌÄ ÌÁÔÅÒ ÂÅ ÃÁÌÌÅÄ ÔÈÅ Ȱ0ÁÌÉÓÁÄÏÅÓ .Å× "ÅÁÃÈȟȱ ÎÅ× ÓÔÒÉÐÓ ÏÆ ÌÁÎÄ ÏÎ ÔÈÅ 

Kingston Harbour side up to 50 m wide (Plates 41 to 48). The stretch of road between Harbour 

View and the airport is on the narrowest part of the Palisadoes. Before the storm, it was partly 

protected by sand dunes about 2 Í ÈÉÇÈȢ !ÆÔÅÒ ÔÈÅ ÓÔÏÒÍȟ ÔÈÅ ÄÕÎÅÓȭ ÁÖÅÒÁÇÅ ÅÌÅÖÁÔÉÏÎ ÁÂÏÖÅ ÓÅÁ 

level was reduced to less than a metre. Had Ivan delivered a more severe blow over a longer period, 

it is possible that the sea would have broken right across the road to form channels from the open 

sea side through to the harbour, as had occurred following the hurricane of 172235. The road itself 

forms some protection against a repetition of the 1722 event, when there was no road along the 

peninsula.

Breaks in the Palisadoes

Å Approximate positions of breaks in the Palisadoes (A to E) resulting from the 1722 hurricane. 
Depths inside the harbour from the 1960 Kingston Harbour study; depths outside the 

Palisadoes compiled from British Admiralty surveys.

 
Figure 10. Approximate positions of breaks in the Palisadoes (A to E) 

ÒÅÓÕÌÔÉÎÇ ÆÒÏÍ ÔÈÅ ρχςς ÈÕÒÒÉÃÁÎÅȟ ÁÓ ÐÏÒÔÒÁÙÅÄ ÏÎ 'ÁÓÃÏÉÎÅȭÓ ÍÁÐ ÏÆ 

1728. Depths inside the harbour based on the 1960 Kingston Harbour 

study; depths outside the Palisadoes compiled from British Admiralty 

surveys. 
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Plate 41. View of the eastern Palisadoes (localities 18 and 19) taken a few days afÔÅÒ )ÖÁÎȭÓ ÐÁÓÓÁÇÅ. Note the trough behind 
ÔÈÅ ÂÁÒ ÆÏÒÍÉÎÇ ÔÈÅ ÆÏÒÅÓÈÏÒÅȟ ÔÈÅ ÏÖÅÒ×ÁÓÈ ÃÈÁÎÎÅÌÓ ÁÎÄ ÔÈÅ Ȱ.Å× "ÅÁÃÈȱ ÏÎ ÔÈÅ ÈÁÒÂÏÕÒ ÓÉÄÅȟ ÃÏÎÓÉÓÔÉÎÇ ÏÆ ÃÏÁÌÅÓÃÅÄ 
overwash sediment fans from each channel. The pre-)ÖÁÎ ×ÁÔÅÒȭÓ ÅÄÇÅ ÏÎ ÔÈÅ ÈÁÒÂÏÕÒ ÓÉÄÅ ×ÁÓ ÉÍÍediately adjacent to 
the road. To the right, the breaking waves reveal shallowing/flattening of the nearshore region. Photo courtesy of J. Tyndale-
Biscoe Ltd. 
 

 

Plate 42. East of locality 19, Palisadoes east, September 13, 2004. View of the deep trough behind the bar now forming the 
foreshore.  
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Plate 43. Near locality 19. Palisadoes east, September 13, 2004. Buried and ripped up vegetation marking one of the 
overwash channels. 

 

 

Plate 44. Near locality 19, Palisadoes east, September 13, 2004. Another view of one of the overwash channels. 
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Plate 45. Near locality 19, Palisadoes east, September 13, 2004. This overwash fan extends 50 metres into the harbour. The 
concrete wall in the foreground marks the original harbour shoreline. 

 

 
Plate 46. Near locality 19, Palisadoes east September 13, 2004, after Ivan. In one of the lowest parts of the Palisadoes the 
roadbed has been eroded from the harbour side. 
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Plate 47. Locality 20, This picture, taken two years before hurricane Ivan in August 2002 shows how the groynes, erected in the 
1950s, have deteriorated over the years. 

 

 

Plate 48. Locality 20, Palisadoes east, September 13, 2004. Apart from further damaging the groyne system the storm 
stripped sand from the foreshore, exposing beachrock. Some of the beachrock along Palisadoes formed after the groynes 
×ÅÒÅ ÂÕÉÌÔ ÁÓ ÉÔ ÃÏÎÔÁÉÎÓ ÍÁÔÅÒÉÁÌÓ ÕÓÅÄ ÉÎ ÔÈÅ ÇÒÏÙÎÅÓȭ ÃÏÎÓÔÒÕÃÔÉÏÎȢ 
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Plate 49. Between localities 18 and 19, Palisadoes east, July 16, 2005. An active overwash channel at the height of EÍÉÌÙȭÓ 
passage. 

 

 

Plate 50. Between localities 18 and 19, Palisadoes east, July 16, 2005. Another view of the road during Emily. Comparatively 
small amounts of sediment were moved. 

 




































































































































































































